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DIVISION 01 – GENERAL REQUIREMENTS 

GENERAL PROCEDURES AND PROJECT CONDITIONS  

A. Comply with applicable codes and regulations for construction operations and safety of 
adjacent structures and the public. 

1. Obtain any and all required permits from authorities having jurisdiction. 
2. Use of explosives is not permitted. 
3. Take precautions to prevent catastrophic or uncontrolled collapse of structures to 

be removed; do not allow worker or public access within range of potential 
collapse of unstable structures. 

4. Provide, erect, and maintain signage, temporary barriers and security devices. 
5. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 
6. Conduct operations to minimize effects on and interference with adjacent structures 

and occupants. 
7. Do not close or obstruct roadways or sidewalks without a City-issued permit. 
8. Conduct operations to minimize obstruction of public and private entrances and exits; 

do not obstruct required exits at any time; protect persons using entrances and exits 
from removal operations. 

9. Obtain written permission from owners of adjacent properties when construction 
equipment will traverse, infringe upon or limit access to their property. 

B. Do not begin removal until receipt of notification to proceed from property owner. 
C. Protect existing structures and other elements that are not to be removed. 

1. Provide bracing and shoring if required. 
2. Prevent movement or settlement of adjacent structures. 
3. Stop work immediately if adjacent structures appear to be in danger. 

D. If hazardous materials are discovered during removal operations, stop work and notify 
Owner’s Project Manager; hazardous materials include regulated asbestos containing 
materials, ad, PCBs, and mercury. 

 
EXISTING UTILITIES 
 

A. Coordinate all work with the respective utility companies; notify the utility companies 
before starting work and comply with their requirements; obtain any and all required 
permits from authorities having jurisdiction. 

B. Protect the existing utility lines and connections from any construction related damage. 
C. Do not disrupt public utilities without the proper permit(s) from the authority having jurisdiction. 
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 

7 days prior written notification to Owner’s Project Manager. 
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without 

at least 3 days prior written notification to Owner’s Project Manager. 
F. Locate and mark all utilities to remain; mark using highly visible paint, tags or flags, with 

identification of utility type; protect from damage due to subsequent construction, using 
substantial barricades if necessary. 

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 
and abandoned utilities. 
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SELECTIVE CONSTRUCTION FOR ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 

1. Contractor is responsible to field verify that all construction and utility arrangements are 
as indicated in the construction drawings. 

2. Report any discrepancies to the Owner’s Project Manager before disturbing existing 
installation. 

3. Beginning of construction work constitutes acceptance of existing conditions that would 
be apparent upon examination prior to starting construction. 

B. Separate areas in which construction is being conducted from other areas that are still occupied. 

1. Provide, erect, and maintain temporary dustproof partitions of construction in locations 
indicated on drawings. 

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage. 

D. Remove existing work as indicated and as required to accomplish new work. 

1. Remove only the items indicated on drawings. 

E. Services (including but not limited to HVAC, Plumbing, Fire Protection, and Electrical): Remove 
existing systems and equipment as indicated. 

1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components. 

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 

3. Verify that abandoned services serve only abandoned facilities before removal. 

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible 
ceilings; remove back to source of supply where possible, otherwise cap stub and tag with 
identification. 

F. Protect existing work to remain. 

1. Prevent movement of structure; provide shoring and bracing if necessary. 

2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 

3. Repair adjacent construction and finishes damaged during removal work. 

4. Patch as specified for patching new work. 
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DEBRIS AND WASTE REMOVAL 
A. Remove debris, junk, and trash from site in accordance with all federal, state and local rules, 

regulations and codes. 
B. Leave site in broom clean condition, ready for subsequent installation work. 
C. Clean up any and all spillage and wind-blown debris from public and private areas. 
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SECTION 024119 – SELECTIVE DEMOLITION 

PROCEDURES AND PROJECT CONDITIONS  

A. Comply with applicable codes and regulations for demolition operations and safety of 
adjacent structures and the public. 

1. Obtain any and all required permits from authorities having jurisdiction. 
2. Use of explosives is not permitted. 
3. Take precautions to prevent catastrophic or uncontrolled collapse of structures to 

be removed; do not allow worker or public access within range of potential 
collapse of unstable structures. 

4. Provide, erect, and maintain signage, temporary barriers and security devices. 
5. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 
6. Conduct operations to minimize effects on and interference with adjacent structures 

and occupants. 
7. Do not close or obstruct roadways or sidewalks without a City-issued permit. 
8. Conduct operations to minimize obstruction of public and private entrances and exits; 

do not obstruct required exits at any time; protect persons using entrances and exits 
from removal operations. 

9. Obtain written permission from owners of adjacent properties when demolition 
equipment will traverse, infringe upon or limit access to their property. 

B. Do not begin removal until receipt of notification to proceed from property owner. 
C. Protect existing structures and other elements that are not to be removed. 

1. Provide bracing and shoring if required. 
2. Prevent movement or settlement of adjacent structures. 
3. Stop work immediately if adjacent structures appear to be in danger. 

D. If hazardous materials are discovered during removal operations, stop work and notify 
Owner’s Project Manager; hazardous materials include regulated asbestos containing 
materials, ad, PCBs, and mercury. 

 
EXISTING UTILITIES 
 

A. Coordinate all work with the respective utility companies; notify the utility companies 
before starting work and comply with their requirements; obtain any and all required 
permits from authorities having jurisdiction. 

B. Protect the existing utility lines and connections from any construction related damage. 
C. Do not disrupt public utilities without the proper permit(s) from the authority having jurisdiction. 
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 

7 days prior written notification to Owner’s Project Manager. 
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without 

at least 3 days prior written notification to Owner’s Project Manager. 
F. Locate and mark all utilities to remain; mark using highly visible paint, tags or flags, with 

identification of utility type; protect from damage due to subsequent construction, using 
substantial barricades if necessary. 

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 
and abandoned utilities. 
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SELECTIVE DEMOLITION FOR ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 

1. Contractor is responsible to field verify that all construction and utility arrangements are 
as indicated in the construction drawings. 

2. Report any discrepancies to the Owner’s Project Manager before disturbing existing 
installation. 

3. Beginning of demolition work constitutes acceptance of existing conditions that would be 
apparent upon examination prior to starting demolition. 

B. Separate areas in which demolition is being conducted from other areas that are still occupied. 

1. Provide, erect, and maintain temporary dustproof partitions of construction in locations 
indicated on drawings. 

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage. 

D. Remove existing work as indicated and as required to accomplish new work. 

1. Remove only the items indicated on drawings. 

E. Services (including but not limited to HVAC, Plumbing, Fire Protection, and Electrical): Remove 
existing systems and equipment as indicated. 

1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components. 

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 

3. Verify that abandoned services serve only abandoned facilities before removal. 

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible 
ceilings; remove back to source of supply where possible, otherwise cap stub and tag with 
identification. 

F. Protect existing work to remain. 

1. Prevent movement of structure; provide shoring and bracing if necessary. 

2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 

3. Repair adjacent construction and finishes damaged during removal work. 

4. Patch as specified for patching new work. 
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DEBRIS AND WASTE REMOVAL 
A. Remove debris, junk, and trash from site in accordance with all federal, state and local rules, 

regulations and codes. 
B. Leave site in broom clean condition, ready for subsequent installation work. 
C. Clean up any and all spillage and wind-blown debris from public and private areas. 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Wood blocking and nailers. 
3. Wood furring. 
4. Wood sleepers. 
5. Plywood backing panels. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches nominal 
size in least dimension. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D 5664. 
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4. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Post-installed anchors. 
5. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. 
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide 
for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece. 
3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
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test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E 84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Treatment shall not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898. Use for exterior locations and where 
indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D 5664, and design value adjustment factors shall be calculated according to 
ASTM D 6841. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry 
plywood after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 
2. Plywood backing panels. 

2.3 DIMENSION LUMBER FRAMING 

A. Other Framing:  Construction or No. 2 grade of the following species: 

1. Hem-fir (north); NLGA. 
2. Southern pine; SPIB. 
3. Douglas fir-larch; WCLIB or WWPA. 
4. Southern pine or mixed southern pine; SPIB. 
5. Spruce-pine-fir; NLGA. 
6. Douglas fir-south; WWPA. 
7. Hem-fir; WCLIB or WWPA. 
8. Douglas fir-larch (north); NLGA. 
9. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

MISCELLANEOUS ROUGH CARPENTRY 061053 - 4 

2.4 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of the following species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 
7. Northern species; NLGA. 
8. Eastern softwoods; NeLMA. 

C. Concealed Boards:  15 percent maximum moisture content of the following species and grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; 

NeLMA, NLGA, WCLIB, or WWPA. 
4. Eastern softwoods, No. 2 Common grade; NELMA. 
5. Northern species, No. 2 Common grade; NLGA. 
6. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, C-C Plugged, in thickness indicated 
or, if not indicated, not less than 1/2-inch nominal thickness. 

2.6 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 
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1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation complying 
with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

B. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 
as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 
inches o.c. with solid wood blocking or noncombustible materials accurately fitted to 
close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 
ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not 
inherent in framing system used, provide closely fitted solid wood blocks of same width 
as framing members and 2-inch nominal thickness. 

3. Fire block concealed spaces between floor sleepers with same material as sleepers to 
limit concealed spaces to not more than 100 sq. ft. and to solidly fill space below 
partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more 
than 20 feet o.c. 

C. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
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2. Use copper naphthenate for items not continuously protected from liquid water. 

E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

F. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 WOOD BLOCKING AND NAILER INSTALLATION 

A. Install where indicated and where required for screeding or attaching other work. Form to 
shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness 
of finish material. Remove temporary grounds when no longer required. 

3.3 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by 
spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Penetration firestopping systems. 

B. Related Requirements: 

1. Section 078443 "Joint Firestopping" for joints in or between fire-resistance-rated 
construction, at exterior curtain-wall/floor intersections, and in smoke barriers. 

1.2 ACTION SUBMITTALS 

A. Product Data: Penetration firestopping systems. 

B. Product Schedule: For each penetration firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing and inspecting agency. 

1. Engineering Judgments: Where Project conditions require modification to a qualified 
testing and inspecting agency's illustration for a particular penetration firestopping 
system, submit illustration, with modifications marked, approved by penetration 
firestopping system manufacturer's fire-protection engineer as an engineering judgment 
or equivalent fire-resistance-rated assembly developed in accordance with current 
International Firestop Council (IFC) guidelines. Obtain approval of authorities having 
jurisdiction prior to submittal. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Listed System Designs: For each penetration firestopping system, for tests performed by a 
qualified testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 
and found to comply with its "Qualified Firestop Contractor Program Requirements." 
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1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 
substrate temperatures are outside limits permitted by penetration firestopping system 
manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 
natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain penetration firestop systems for each type of opening indicated from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Test in accordance with testing standards referenced in "Penetration Firestopping 
Systems" Article. Provide rated systems complying with the following requirements: 

a. Penetration firestop systems installed with products bearing the classification 
marking of a qualified product certification agency in accordance with listed 
system designs published by a qualified testing agency. 

1) UL in its online directory "Product iQ." 
2) Intertek Group in its "Directory of Building Products." 
3) FM Approvals in its "Approval Guide." 

2.3 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 
gases, and maintain original fire-resistance rating of construction penetrated. Penetration 
firestopping systems are to be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Building and Construction. 
b. Balco; a CSW Industrials Company. 
c. Everkem Diversified Products, Inc. 
d. FireShield; Fire Rated Solutions LLC. 
e. Grabber Construction Products, Inc. 
f. Hilti, Inc. 
g. Holdrite; a division of Reliance Worldwide Corporation. 
h. International Fireproof Technology Inc. 
i. NUCO Inc. 
j. Passive Fire Protection Partners. 
k. Roxtec Inc. 
l. STC Sound Control. 
m. Specified Technologies Inc. 
n. Tremco Incorporated. 
o. Unique Fire Stop Products. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined in accordance with ASTM E814 or UL 1479. 

1. F-Rating: Not less than the fire-resistance rating of the wall penetrated. 
2. Membrane Penetrations: Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 
determined in accordance with ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 
penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of the floor. The 
following floor penetrations do not require a T-rating: 

a. Those within the cavity of a wall. 
b. Floor, tub, or shower drains within a concealed space. 
c. 4-inch or smaller metal conduit penetrating directly into metal-enclosed electrical 

switchgear. 

3. W-Rating: Provide penetration firestopping systems with a Class 1 W-rating in 
accordance with UL 1479. 

D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined in 
accordance with UL 1479. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening and no more than 50-cfm 
cumulative total for any 100 sq. ft. at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 
than 25 and 450, respectively, in accordance with ASTM E84. 

http://www.specagent.com/Lookup?ulid=11857
http://www.specagent.com/Lookup?uid=123457230220
http://www.specagent.com/Lookup?uid=123457230232
http://www.specagent.com/Lookup?uid=123457230222
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http://www.specagent.com/Lookup?uid=123457230226
http://www.specagent.com/Lookup?uid=123457230227
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http://www.specagent.com/Lookup?uid=123457230231
http://www.specagent.com/Lookup?uid=123457230228
http://www.specagent.com/Lookup?uid=123457230229
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F. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 
2. Substrate primers. 
3. Collars. 
4. Steel sleeves. 

2.4 FILL MATERIALS 

A. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 
exposure to moisture. 

B. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

C. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

D. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

E. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

2.5 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 
comply with penetration firestopping system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection of mixer 
speeds, mixing containers, mixing time, and other items or procedures needed to produce 
products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 
immediately to comply with manufacturer's written instructions and with the following 
requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 
of developing optimum bond with penetration firestopping materials. Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods. Confine primers to areas of bond; do not allow spillage 
and migration onto exposed surfaces. 

3.3 INSTALLATION OF PENETRATION FIRESTOPPING SYSTEMS 

A. General: Install penetration firestopping systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not forming permanent components of 
firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 
penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 
the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 
not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 
wall and at intervals not exceeding 30 feet. 
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B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 
penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 
ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 
because of testing, repair or replace penetration firestopping system to comply with 
requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 
inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 
cleaning materials that are approved in writing by penetration firestopping system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 
and remove damaged or deteriorated penetration firestopping material and install new materials 
to produce systems complying with specified requirements. 

END OF SECTION 078413 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonstaining silicone joint sealants. 
2. Urethane joint sealants. 
3. Mildew-resistant joint sealants. 
4. Latex joint sealants. 

B. Related Requirements: 

1. Section 079100 "Preformed Joint Seals" for preformed compressible foam and precured 
joint seals. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Nonstaining silicone joint sealants. 
2. Urethane joint sealants. 
3. Mildew-resistant joint sealants. 
4. Latex joint sealants. 

B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each type and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Test Schedule: Include the following information for each joint 
sealant and substrate material to be tested: 

1. Joint-sealant location and designation. 
2. Manufacturer and product name. 
3. Type of substrate material. 
4. Proposed test. 
5. Number of samples required. 

B. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be 
tested from sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation are needed for adhesion. 

C. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article. 

D. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application 
tested. 

E. Sample warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Manufacturers' special warranties. 

B. Installer's special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Authorized representative who is trained and approved by 
manufacturer. 

B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the 
testing indicated. 

1.7 MOCKUPS 

A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive 
joint sealants specified in this Section. Use materials and installation methods specified in this 
Section. 
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1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 
below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific 
joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in 
contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact 
with concrete substrates. 

4. Submit manufacturer's recommended number of pieces of each type of material, 
including joint substrates, joint-sealant backings, and miscellaneous materials. 

5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures, including use of specially formulated primers. 
7. Testing will not be required if joint-sealant manufacturers submit data that are based on 

previous testing, not older than 24 months, of sealant products for adhesion to, staining 
of, and compatibility with joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each kind of sealant and joint substrate. 
3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 
5. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side. Repeat procedure 
for opposite side. 

6. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data 
on pull distance used to test each kind of product and joint substrate. For sealants that fail 
adhesively, retest until satisfactory adhesion is obtained. 

7. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 
joint substrates during testing. 

1.9 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.10 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint sealants from single manufacturer for each sealant type. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with 
ASTM C1248. 

B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100 
percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint 
sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT. 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adfast. 
b. Pecora Corporation. 
c. Sika Corporation - Building Components. 
d. Tremco Incorporated. 

2.3 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 
to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, 
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing 
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adfast. 
b. GE Construction Sealants; Momentive Performance Materials Inc. 
c. PPG Paints; PPG Industries, Inc. 
d. Pecora Corporation. 
e. Sika Corporation - Building Components. 
f. Soudal Accumetric. 
g. The Dow Chemical Company. 
h. Tremco Incorporated. 

2.4 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adfast. 
b. Alcot Plastics Ltd. 
c. Construction Foam Products; a division of Nomaco, Inc. 
d. Master Builders Solutions; brand of MBCC Group. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin), 
Type O (open-cell material), Type B (bicellular material with a surface skin), or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 

http://www.specagent.com/Lookup?ulid=9410
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indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. 
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
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3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following: 

a. Metal. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants in accordance with requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 
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1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless 

otherwise indicated. 
4. Provide recessed joint configuration of recess depth and at locations indicated on 

Drawings in accordance with Figure 8C in ASTM C1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

a. Extent of Testing: Test completed and cured sealant joints as follows: 

1) Perform 10 tests for the first 1000 ft. of joint length for each kind of sealant 
and joint substrate. 

2) Perform one test for each 1000 ft. of joint length thereafter or one test per 
each floor per elevation. 

b. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 
ASTM C1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

c. Inspect tested joints and report on the following: 

1) Whether sealants filled joint cavities and are free of voids. 
2) Whether sealant dimensions and configurations comply with specified 

requirements. 
3) Whether sealants in joints connected to pulled-out portion failed to adhere to 

joint substrates or tore cohesively. Include data on pull distance used to test 
each kind of product and joint substrate. Compare these results to determine 
if adhesion complies with sealant manufacturer's field-adhesion hand-pull 
test criteria. 

d. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, 
whether joints were primed, adhesion results and percent elongations, sealant 
material, sealant configuration, and sealant dimensions. 

e. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints. Ensure that original sealant surfaces are 
clean and that new sealant contacts original sealant. 
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2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered 
satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 
comply with other requirements. Retest failed applications until test results prove sealants 
comply with indicated requirements. 

C. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage 
or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from original work. 

END OF SECTION 079200 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hollow-core flush wood veneer-faced doors for transparent finish. 
2. Hollow-core flush wood doors for opaque finish. 
3. Hollow-core flush wood doors with plastic-laminate faces. 
4. Light frames and louvers. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Hollow-core flush wood veneer-faced doors for transparent finish. 
2. Hollow-core flush wood doors for opaque finish. 
3. Hollow-core flush wood doors with plastic-laminate faces. 
4. Light frames and louvers. 

B. Product Data Submittals: For each product, including the following: 

1. Door core materials and construction. 
2. Door edge construction 
3. Door face type and characteristics. 
4. Door louvers. 
5. Door trim for openings. 
6. Door frame construction. 
7. Factory-machining criteria. 
8. Factory- finishing specifications. 

C. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following: 

1. Door schedule indicating door and frame location, type, size, fire protection rating, and 
swing. 

2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and 
glazing thicknesses. 

3. Details of frame for each frame type, including dimensions and profile. 
4. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
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5. Dimensions and locations of blocking for hardware attachment. 
6. Dimensions and locations of mortises and holes for hardware. 
7. Clearances and undercuts. 
8. Requirements for veneer matching. 
9. Doors to be factory finished and application requirements. 

D. Samples for Initial Selection: For factory-finished doors and factory-finished door frames. 

E. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 
each material and finish. 

2. Plastic laminate, 6 inches square, for each color, texture, and pattern selected. 
3. Polymer edging, in manufacturer's standard colors. 
4. Corner sections of doors, approximately 8 by 10 inches, with door faces and edges 

representing actual materials to be used. 
5. Louver blade and frame sections, 6 inches long, for each material and finish specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

B. Field quality-control reports. 

C. Sample Warranty: For special warranty. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install doors until spaces are enclosed and weathertight, wet-work in 
spaces is complete and dry, and HVAC system is operating and maintaining temperature 
and relative humidity at levels designed for building occupants for the remainder of 
construction period. 

2. Do not deliver or install doors until building is enclosed and weathertight, wet work is 
complete, and HVAC system is operating and maintaining temperature between 60 and 
90 deg F and relative humidity between 17 and 50 percent during remainder of 
construction period. 
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1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace doors and frames that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 
b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 
 

2. Warranty Period for Hollow-Core Interior Doors:  One year(s) from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain flush wood doors indicated to be blueprint matched with paneling and wood paneling 
from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 
 

1. Temperature-Rise Limit:  Where indicated on Drawings, provide doors that have a 
maximum transmitted temperature end point of not more than 450 deg F above ambient 
after 30 minutes of standard fire-test exposure. 

2.3 HOLLOW-CORE FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH 

A. Interior Doors, Hollow-Core Veneer Faced: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABS- American Building Supply- Doormerica. 
b. Chappell Door Co. 
c. General Veneer Manufacturing Co. 
d. Haley Brothers, Inc. 
e. Lambton Doors. 
f. Lynden Door, Inc. 
g. Oregon Door. 
h. Vancouver Door Company. 

2. Performance Grade: ANSI/WDMA I.S. 1A Standard Duty. 
3. ANSI/WDMA I.S. 1A Quality Grade:  Premium. 

http://www.specagent.com/Lookup?ulid=15434
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4. Architectural Woodwork Standards Quality Grade:  Premium. 
5. Cut:  Plain sliced (flat sliced). 
6. Match between Veneer Leaves:  Random match. 
7. Assembly of Veneer Leaves on Door Faces:  Center-balance match. 
8. Pair and Set Match: Provide for doors hung in same opening. 
9. Exposed Vertical and Top Edges:  Same species as faces or a compatible species - 

Architectural Woodwork Standards edge Type A. 
10. Construction:  Standard hollow core. 
11. Blocking: Provide wood blocking with minimum dimensions as follows: 

a. 5-by-18-inch lock blocks. 

2.4 HOLLOW-CORE FLUSH WOOD DOORS FOR OPAQUE FINISH 

A. Interior Doors, Hollow Core for Opaque Finish: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABS- American Building Supply- Doormerica. 
b. Chappell Door Co. 
c. General Veneer Manufacturing Co. 
d. Haley Brothers, Inc. 
e. Lambton Doors. 
f. Lynden Door, Inc. 
g. Oregon Door. 
h. Vancouver Door Company. 

2. Performance Grade: WDMA ANSI/I.S. 1A Standard Duty. 
3. ANSI/WDMA I.S. 1A Quality Grade:  Premium. 
4. Architectural Woodwork Standards Quality Grade:  Premium. 

5. Exposed Vertical and Top Edges: Any closed-grain hardwood. 
6. Construction:  Standard hollow core. 
7. Blocking: Provide wood blocking with minimum dimensions as follows: 

2.5 HOLLOW-CORE FLUSH WOOD DOORS WITH PLASTIC-LAMINATE-FACES 

A. Interior Doors, Hollow Core with Plastic-Laminate-Faces: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABS- American Building Supply- Doormerica. 
b. Chappell Door Co. 
c. General Veneer Manufacturing Co. 
d. Haley Brothers, Inc. 

http://www.specagent.com/Lookup?ulid=15435
http://www.specagent.com/Lookup?ulid=15436
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e. Lambton Doors. 
f. Vancouver Door Company. 

2. Performance Grade: ANSI/WDMA I.S. 1A Standard Duty. 
3. ANSI/WDMA I.S. 1A Quality Grade:  Premium. 
4. Architectural Woodwork Standards Quality Grade:  Premium. 
5. Plastic-Laminate Faces: High-pressure decorative laminates complying with ISO 4586-3, 

Grade HGS. 

a. Polymer Edging Color:  Same color as faces. 

6. Construction:  Standard hollow core. 
7. Blocking: Provide wood blocking with minimum dimensions as follows: 

2.6 LIGHT FRAMES AND LOUVERS 

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads 
unless otherwise indicated. 

1. Wood Species:  Any closed-grain hardwood. 
2. Profile:  Manufacturer's standard shape. 
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads and 

metal glazing clips approved for such use. 

B. Wood Louvers: Door manufacturer's standard solid-wood louvers unless otherwise indicated. 

1. Wood Species:  Any closed-grain hardwood. 
2. Profile:  Flat or Chevron. 

C. Metal Louvers: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ASSA ABLOY. 
b. Allegion plc. 
c. Anemostat Air Distribution; Anemostat, Inc.; Mestek, Inc. 
d. J. L. Industries, Inc.; Activar Construction Products Group, Inc. 
e. L & L Louvers, Inc. 
f. McGill Architectural Products. 

2. Blade Type:  Vision-proof, inverted V. 
3. Metal and Finish: 

a. Hot-dip galvanized steel, 0.040 inch thick, factory primed for paint finish. 
b. Extruded aluminum with Class II, clear anodic finish, AA-M12C22A31. 
c. Extruded aluminum with black, Class II, color anodic finish, AA-

M12C22A32/A34. 

http://www.specagent.com/Lookup?ulid=7023
http://www.specagent.com/Lookup?uid=123457222070
http://www.specagent.com/Lookup?uid=123457222069
http://www.specagent.com/Lookup?uid=123457222064
http://www.specagent.com/Lookup?uid=123457222068
http://www.specagent.com/Lookup?uid=123457222065
http://www.specagent.com/Lookup?uid=123457222066
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2.7 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 
otherwise indicated. 

2. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 
4. For doors scheduled to receive electrified locksets, provide factory-installed raceway and 

wiring to accommodate specified hardware. 

C. Exterior Doors: Factory treat exterior doors with water repellent after fabrication has been 
completed but before factory finishing. 

1. Flash top of outswinging doors with manufacturer's standard metal flashing. 

2.8 FACTORY PRIMING 

A. Doors for Opaque Finish: Factory prime faces, all four edges, edges of cutouts, and mortises 
with one coat of wood primer specified in Section 099123" Interior Painting." 

2.9 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 
that is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and 

mortises. 

B. Factory finish doors. 

C. Factory finish doors that are indicated on Drawings to receive transparent finish. 

D. Factory finish doors where indicated in schedules or on Drawings as factory finished. 

E. Transparent Finish: 

1. Architectural Woodwork Standards Grade:  Premium. 

a. System-5, Varnish, Conversion. 
b. System-9, UV Curable, Acrylated Epoxy, Polyester or Urethane. 
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c. System-10, UV Curable, Water Based. 
d. System-11, Polyurethane, Catalyzed. 

2. ANSI/WDMA I.S. 1A Grade:  Premium. 

a. TR-4 Conversion Varnish. 
b. TR-6 Catalyzed Polyurethane. 
c. TR-8 UV Cured Acrylated Polyester/Urethane. 

3. Staining:  None required. 

F. Opaque Finish: 

1. Architectural Woodwork Standards Grade:  Premium. 

a. System-5, Varnish, Conversion. 
b. System-9, UV Curable, Acrylated Epoxy, Polyester, or Urethane. 
c. System-10, UV Curable, Water Based. 
d. System-11, Polyurethane, Catalyzed. 

2. ANSI/WDMA I.S. 1A Grade:  Premium. 

a. OP-4 Conversion Varnish. 
b. OP-6 Catalyzed Polyurethane. 

3. Color:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 

B. Install doors and frames to comply with manufacturer's written instructions and referenced 
quality standard, and as indicated. 

C. Install frames level, plumb, true, and straight. 
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1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch 
in 96 inches. 

2. Anchor frames to anchors or blocking built in or directly attached to substrates. 

a. Secure with countersunk, concealed fasteners and blind nailing. 
b. Use fine finishing nails or finishing screws for exposed fastening, countersunk and 

filled flush with woodwork. 

1) For factory-finished items, use filler matching finish of items being 
installed. 

3. Install fire-rated doors and frames in accordance with NFPA 80. 
4. Install smoke- and draft-control doors in accordance with NFPA 105. 

D. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 
fire-rated doors. 

2. Machine doors for hardware. 
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 
4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 
b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 

unless otherwise indicated on Drawings. 
c. Where threshold is shown or scheduled, provide 1/4 inch from bottom of door to 

top of threshold unless otherwise indicated. 
d. Comply with NFPA 80 for fire-rated doors. 

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent 

permitted by labeling agency. 

E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

C. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements. 
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3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be repaired or refinished if Work complies with requirements and shows no 
evidence of repair or refinishing. 

END OF SECTION 081416 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Self-closing hinges and pivots. 
2. Center-hung and offset pivots. 
3. Continuous, pin-and-barrel-type hinges. 
4. Continuous, gear-type hinges. 
5. Concealed hinges. 
6. Bored locks. 
7. Interconnected locks. 
8. Roller latches. 
9. Push-pull latches. 
10. Bored auxiliary locks. 
11. Mortise auxiliary locks. 
12. Narrow-stile auxiliary locks. 
13. Push-button combination locks. 
14. Electric strikes. 
15. Electromagnetic locks. 
16. Delayed-egress electromagnetic locks. 
17. Electromechanical locks. 
18. Self-contained electronic locks. 
19. Exit locks and alarms. 
20. Surface bolts. 
21. Manual flush bolts. 
22. Automatic flush bolts. 
23. Self-latching flush bolts. 
24. Lock cylinders. 
25. Key control cabinet. 
26. Key lock boxes. 
27. Key control system software. 
28. Operating trim. 
29. Coordinators. 
30. Carry-open bars. 
31. Astragals. 
32. Concealed closers. 
33. Closer holder release devices. 
34. Wall- and floor-mounted stops. 
35. Electromagnetic door holders. 
36. Overhead stops and holders. 
37. Door gasketing. 
38. Thresholds. 
39. Sliding door hardware. 
40. Folding door hardware. 
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41. Metal protective trim units. 
42. Plastic protection plates. 
43. Auxiliary door hardware. 
44. Auxiliary electrified door hardware. 

1.2 ALLOWANCES 

A. Door hardware is part of Door Hardware Allowance. 

1.3 COORDINATION 

A. Installation Templates: Distribute for doors, frames, and other work specified to be factory 
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for 
locating and installing door hardware to comply with indicated requirements. 

B. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

C. Existing Openings: Where hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field-verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to 
provide proper door operation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Conference participants must include Installer's Architectural Hardware Consultant and 
Owner's security consultant. 

B. Keying Conference: Conduct conference at Project site. 

1. Conference participants must include Installer's Architectural Hardware Consultant and 
Owner's security consultant. 

2. Incorporate conference decisions into keying schedule after reviewing door hardware 
keying system, including, but not limited to, the following: 

a. Flow of traffic and degree of security required. 
b. Preliminary key system schematic diagram. 
c. Requirements for key control system. 
d. Requirements for access control. 
e. Address for delivery of keys. 

1.5 ACTION SUBMITTALS 

A. Product Data: 

1. Hinges. 
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2. Self-closing hinges and pivots. 
3. Center-hung and offset pivots. 
4. Continuous, pin-and-barrel-type hinges. 
5. Continuous, gear-type hinges. 
6. Concealed hinges. 
7. Bored locks. 
8. Mortise locks. 
9. Interconnected locks. 
10. Roller latches. 
11. Push-pull latches. 
12. Bored auxiliary locks. 
13. Mortise auxiliary locks. 
14. Narrow-stile auxiliary locks. 
15. Push-button combination locks. 
16. Electric strikes. 
17. Electromagnetic locks. 
18. Delayed-egress electromagnetic locks. 
19. Electromechanical locks. 
20. Self-contained electronic locks. 
21. Exit locks and alarms. 
22. Surface bolts. 
23. Manual flush bolts. 
24. Automatic flush bolts. 
25. Self-latching flush bolts. 
26. Exit devices and auxiliary items. 
27. Lock cylinders. 
28. Key control cabinet. 
29. Key lock boxes. 
30. Key control system software. 
31. Operating trim. 
32. Coordinators. 
33. Carry-open bars. 
34. Astragals. 
35. Surface closers. 
36. Concealed closers. 
37. Closer holder release devices. 
38. Wall- and floor-mounted stops. 
39. Electromagnetic door holders. 
40. Overhead stops and holders. 
41. Door gasketing. 
42. Thresholds. 
43. Sliding door hardware. 
44. Folding door hardware. 
45. Metal protective trim units. 
46. Plastic protection plates. 
47. Auxiliary door hardware. 
48. Auxiliary electrified door hardware. 
49. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

B. Product Data Submittals: For each product. 
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C. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware 
Consultant, detailing Owner's final keying instructions for locks. Include schematic keying 
diagram and index each key set to unique door designations that are coordinated with the 
Contract Documents. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of electrified door hardware. 

1. Certify that door hardware for use on each type and size of labeled fire-rated doors 
complies with listed fire-rated door assemblies. 

B. Product Test Reports: For compliance with accessibility requirements, for tests performed by 
manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in 
accessible routes. 

C. Field quality-control reports. 

D. Sample Warranty: For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of door hardware to include in maintenance manuals. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 
by product manufacturers and of an Architectural Hardware Consultant who is available during 
the course of the Work to consult Contractor, Architect, and Owner about door hardware and 
keying. 

1. Warehousing Facilities: In Project's vicinity. 
2. Scheduling Responsibility: Preparation of door hardware and keying schedule. 
3. Engineering Responsibility: Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lockup for door hardware delivered to 
Project site. 
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B. Tag each item or package separately with identification coordinated with the final door 
hardware schedule, and include installation instructions, templates, and necessary fasteners with 
each item or package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

D. Deliver keys to Owner by registered mail or overnight package service. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of door hardware from single manufacturer. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware 
unless otherwise indicated. Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 

2.2 HINGES 

A. Hinges: ANSI/BHMA A156.1. Provide template-produced hinges for hinges installed on 
hollow-metal doors and hollow-metal frames. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Baldwin; part of the Spectrum Brands Hardware and Home Improvement Group 

(HHI). 
c. Bommer Industries, Inc. 
d. Cal-Royal Products, Inc. 
e. Design Hardware; Mesker Openings Group; dormakaba. 
f. Don-Jo Mfg., Inc. 
g. Hager Companies. 
h. INOX; Unison Hardware, Inc. 
i. Lawrence Hardware Inc. 
j. McKinney Products Company; ASSA ABLOY Accessories and Door Controls 

Group, Inc.; ASSA ABLOY. 
k. PAMEX Inc. 
l. PBB, Inc. 
m. STANLEY; dormakaba USA, Inc. 

2.3 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

http://www.specagent.com/Lookup?ulid=74
http://www.specagent.com/Lookup?uid=123457193365
http://www.specagent.com/Lookup?uid=123457193358
http://www.specagent.com/Lookup?uid=123457193358
http://www.specagent.com/Lookup?uid=123457193363
http://www.specagent.com/Lookup?uid=123457193364
http://www.specagent.com/Lookup?uid=123457193366
http://www.specagent.com/Lookup?uid=123457193361
http://www.specagent.com/Lookup?uid=123457193368
http://www.specagent.com/Lookup?uid=123457193359
http://www.specagent.com/Lookup?uid=123457193356
http://www.specagent.com/Lookup?uid=123457193356
http://www.specagent.com/Lookup?uid=123457193369
http://www.specagent.com/Lookup?uid=123457193360
http://www.specagent.com/Lookup?uid=123457193357
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B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch latchbolt throw. 
2. Mortise Locks: Minimum 3/4-inch latchbolt throw. 
3. Deadbolts: Minimum 1-inch bolt throw. 

C. Lock Backset: 2-3/4 inches unless otherwise indicated. 

D. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended 
to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum 

framing. 
4. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles. 

E. Mortise Locks: ANSI/BHMA A156.13, Operational Grade 2 Security Grade 2; stamped steel 
case with steel or brass parts; Series 1000. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Accurate Lock & Hardware Co. 
b. Adams Rite Manufacturing Company, an ASSA ABLOY Group company. 
c. Allegion plc. 
d. Arrow USA; an ASSA ABLOY Group company. 
e. BEST Access Solutions, Inc.; dormakaba USA Inc. 
f. Cal-Royal Products, Inc. 
g. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 
h. Design Hardware; Mesker Openings Group; dormakaba. 
i. Hager Companies. 
j. INOX; Unison Hardware, Inc. 
k. Lawrence Hardware Inc. 
l. Marks USA; Napco Security Technologies, Inc. 
m. RR Brink Locking Systems, Inc. 
n. SARGENT Manufacturing Company; ASSA ABLOY. 
o. STANLEY; dormakaba USA, Inc. 
p. Yale Security Inc; ASSA ABLOY. 
q. dormakaba USA Inc. 

F. Interconnected Locks: ANSI/BHMA A156.12, Grade 2, Series 5000. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

http://www.specagent.com/Lookup?ulid=80
http://www.specagent.com/Lookup?uid=123457193414
http://www.specagent.com/Lookup?uid=123457193411
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a. Adams Rite Manufacturing Company, an ASSA ABLOY Group company. 
b. Allegion plc. 
c. Cal-Royal Products, Inc. 
d. Hager Companies. 
e. PAMEX Inc. 
f. STANLEY; dormakaba USA, Inc. 
g. dormakaba USA Inc. 

G. Roller Latches: ANSI/BHMA A156.16, Grade 1; rolling plunger that engages socket or catch, 
with adjustable roller projection. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Architectural Builders Hardware Mfg., Inc. 
c. Baldwin; part of the Spectrum Brands Hardware and Home Improvement Group 

(HHI). 
d. Burns Manufacturing Incorporated. 
e. Don-Jo Mfg., Inc. 
f. Door Controls International. 
g. Hiawatha, Inc; a division of the Activar Construction Products Group. 
h. INOX; Unison Hardware, Inc. 
i. Rockwood Manufacturing Company; ASSA ABLOY Accessories and Door 

Controls Group, Inc.; ASSA ABLOY. 
j. Standard Metal Hardware Manufacturing LTD. 

2.4 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: ANSI/BHMA A156.3. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adams Rite Manufacturing Company, an ASSA ABLOY Group company. 
b. Allegion plc. 
c. Arrow USA; an ASSA ABLOY Group company. 
d. C.R. Laurence Co., Inc.; CRH Americas, Inc. 
e. Cal-Royal Products, Inc. 
f. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 
g. Design Hardware; Mesker Openings Group; dormakaba. 
h. Detex Corporation. 
i. Door Controls International. 
j. Hager Companies. 
k. INOX; Unison Hardware, Inc. 
l. Lawrence Hardware Inc. 
m. PAMEX Inc. 
n. Precision Hardware, Inc.; dormakaba Group. 
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o. Rutherford Controls Int'l. (RCI); dormakaba Group. 
p. SARGENT Manufacturing Company; ASSA ABLOY. 
q. STANLEY; dormakaba USA, Inc. 
r. Yale Security Inc; ASSA ABLOY. 
s. dormakaba USA Inc. 

2.5 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel 
silver. Provide cylinder from same manufacturer of locking devices. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ASSA, Inc. 
b. Allegion plc. 
c. Arrow USA; an ASSA ABLOY Group company. 
d. BEST Access Solutions, Inc.; dormakaba USA Inc. 
e. Cal-Royal Products, Inc. 
f. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 
g. Hager Companies. 
h. Medeco Security Locks; an ASSA ABLOY Group company. 
i. PAMEX Inc. 
j. PDQ Industries, Inc. 
k. SARGENT Manufacturing Company; ASSA ABLOY. 
l. STANLEY; dormakaba USA, Inc. 
m. Yale Security Inc; ASSA ABLOY. 

B. Standard Lock Cylinders: ANSI/BHMA A156.5, Grade 2 permanent cores; face finished to 
match lockset. 

1. Core Type:  Removable. 

2.6 KEYING 

A. Keying System: Factory registered, complying with guidelines in ANSI/BHMA A156.28, 
appendix. Provide one extra key blank for each lock. 

1. No Master Key System: Only change keys operate cylinders. 

a. Provide three cylinder change keys. 

2. Keyed Alike: Key all cylinders to same change key. 

B. Keys:  Nickel silver. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 
the following notation: 
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a. Notation:  Information to be furnished by Owner. 

2.7 OPERATING TRIM 

A. Operating Trim: ANSI/BHMA A156.6; aluminum unless otherwise indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Burns Manufacturing Incorporated. 
c. Don-Jo Mfg., Inc. 
d. Forms+Surfaces. 
e. Hager Companies. 
f. Hiawatha, Inc; a division of the Activar Construction Products Group. 
g. INOX; Unison Hardware, Inc. 
h. Rockwood Manufacturing Company; ASSA ABLOY Accessories and Door 

Controls Group, Inc.; ASSA ABLOY. 
i. Standard Metal Hardware Manufacturing LTD. 
j. Trimco. 

2.8 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators: ANSI/BHMA A156.3; consisting of active-leaf, hold-open lever, and inactive-
leaf release trigger; fabricated from steel with nylon-coated strike plates; with built-in, 
adjustable safety release. 

B. Carry-Open Bars: ANSI/BHMA A156.3; prevent the inactive leaf from opening before the 
active leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves 
of pairs of doors unless automatic or self-latching bolts are used. 

C. Astragals: ANSI/BHMA A156.22. 

2.9 SURFACE CLOSERS 

A. Surface Closers: ANSI/BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep 
and latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 
manufacturer's written instructions for size of door closers depending on size of door, exposure 
to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet 
field conditions and requirements for opening force. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Arrow USA; an ASSA ABLOY Group company. 
c. Cal-Royal Products, Inc. 
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d. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 
e. Design Hardware; Mesker Openings Group; dormakaba. 
f. Hager Companies. 
g. INOX; Unison Hardware, Inc. 
h. Norton Door Controls; ASSA ABLOY. 
i. PAMEX Inc. 
j. Rixson Specialty Door Controls; ASSA ABLOY. 
k. SARGENT Manufacturing Company; ASSA ABLOY. 
l. STANLEY; dormakaba USA, Inc. 
m. Yale Security Inc; ASSA ABLOY. 
n. dormakaba USA Inc. 

2.10 THRESHOLDS 

A. Thresholds: ANSI/BHMA A156.21; fabricated to full width of opening indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Hager Companies. 
b. Legacy Manufacturing. 
c. M-D Building Products, Inc. 
d. National Guard Products, Inc. 
e. Pemko Manufacturing Company Inc.; ASSA ABLOY Accessories and Door 

Controls Group, Inc.; ASSA ABLOY. 
f. Reese Enterprises, Inc. 
g. Rixson Specialty Door Controls; ASSA ABLOY. 
h. Sealeze. 
i. Zero International; Allegion plc. 

2.11 FABRICATION 

A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rating labels and as 
otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming 
method indicated, using manufacturer's standard metal alloy, composition, temper, and 
hardness. Furnish metals of a quality equal to or greater than that of specified door hardware 
units and ANSI/BHMA A156.18. 

C. Fasteners: Provide door hardware manufactured to comply with published templates prepared 
for machine, wood, and sheet metal screws. Provide screws that comply with commercially 
recognized industry standards for application intended; however, aluminum fasteners are not 
permitted. Provide Phillips flat-head screws with finished heads to match surface of door 
hardware unless otherwise indicated. 
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1. Concealed Fasteners: For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners. Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware. Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws: For the following: 

1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws 
for wood doors and frames. 

2) Strike plates to frames. 
3) Closers to doors and frames. 

b. Steel Through Bolts: For the following unless door blocking is provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 
4. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.12 FINISHES 

A. Provide finishes complying with ANSI/BHMA A156.18 as indicated in door hardware 
schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations 
in the same piece are not acceptable. Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire-rated door assembly construction, wall and floor 
construction, and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames in 
accordance with ANSI/SDI A250.6. 

B. Wood Doors: Comply with door and hardware manufacturers' written instructions. 

3.3 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames: HMMA 831. 
3. Wood Doors: DHI's "Recommended Locations for Architectural Hardware for Wood 

Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions. Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work. Do not install surface-mounted items until finishes 
have been completed on substrates involved. 

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors in accordance with industry standards. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than 
the number recommended by manufacturer for application indicated or one hinge for every 
30 inches of door height, whichever is more stringent, unless other equivalent means of support 
for door, such as spring hinges or pivots, are provided. 

D. Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset pivots 
in quantities indicated in door hardware schedule, but not fewer than one intermediate offset 
pivot per door and one additional intermediate offset pivot for every 30 inches of door height 
greater than 90 inches. 

E. Lock Cylinders: Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as directed by Owner. 
2. Furnish permanent cores to Owner for installation. 
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3.4 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant:  Engage a qualified independent Architectural 
Hardware Consultant to perform inspections and to prepare inspection reports. 

1. Independent Architectural Hardware Consultant will inspect door hardware and state in 
each report whether installed work complies with or deviates from requirements, 
including whether door hardware is properly installed and adjusted. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.6 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

END OF SECTION 087100 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Primers. 
2. Water-based finish coatings. 
3. Solvent-based finish coatings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

1. Include preparation requirements and application instructions. 
2. Indicate VOC content. 

B. Samples: For each type of topcoat product. 

C. Samples for Initial Selection: For each type of topcoat product. 

D. Samples for Verification: For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Apply coats on Samples in steps to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

E. Product Schedule: Use same designations indicated on Drawings and in the Interior Painting 
Schedule to cross-reference paint systems specified in this Section. Include color designations. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint Products:  5 percent, but not less than 1 gal. of each material and color applied. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.6 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 
deg F above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Behr Paint Company; Behr Process Corporation. 
2. Benjamin Moore & Co. 
3. California Paints; ICP Building Solutions Group. 
4. Carboline Company; a subsidiary of RPM International. 
5. Conco Paints. 
6. Coronado Paint; Benjamin Moore & Co. 
7. Diamond Vogel Paint Company. 
8. Dulux Canada; a licensed product of PPG Architectural Coatings. 
9. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
10. H&C Decorative Concrete Products; a brand of Sherwin-Williams Co. 
11. Hempel (USA), Inc. 
12. Insl-X Products; Benjamin Moore & Co. 
13. Kelly-Moore Paints. 
14. McCormick Paints. 
15. PPG Paints; PPG Industries, Inc. 
16. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
17. Rodda Paint Co. 
18. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
19. Sherwin-Williams Company (The). 
20. United Gilsonite Laboratories (UGL). 
21. Valspar; a brand of The Sherwin-Williams Company. 
22. Vista Paint Corporation. 
23. Zinsser; Rust-Oleum Corporation. 

B. Source Limitations: Obtain each paint product from single source from single manufacturer. 
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2.2 PAINT PRODUCTS, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

B. Colors: Match existing conditions. Final selection subject to owner approval. 

2.3 PRIMERS 

A. Interior/Exterior Latex Block Filler: Water-based, high-solids, emulsion coating formulated to 
bridge and fill porous surfaces of exterior concrete masonry units in preparation for specified 
subsequent coatings. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Diamond Vogel Paint Company. 
d. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
e. Hempel (USA), Inc. 
f. Kelly-Moore Paints. 
g. McCormick Paints. 
h. PPG Paints; PPG Industries, Inc. 
i. Rodda Paint Co. 
j. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
k. Sherwin-Williams Company (The). 
l. Valspar; a brand of The Sherwin-Williams Company. 
m. Vista Paint Corporation. 

B. Alkali-Resistant, Water-Based Primer: Water-based primer formulated for use on alkaline 
surfaces, such as plaster, vertical concrete, and masonry. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
d. Hempel (USA), Inc. 
e. Kelly-Moore Paints. 
f. McCormick Paints. 
g. PPG Paints; PPG Industries, Inc. 
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h. Rodda Paint Co. 
i. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
j. Sherwin-Williams Company (The). 
k. Vista Paint Corporation. 

C. Interior Latex Primer Sealer: Water-based latex sealer used on new interior plaster, concrete, 
and gypsum wallboard surfaces. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Conco Paints. 
d. Diamond Vogel Paint Company. 
e. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
f. Hempel (USA), Inc. 
g. Kelly-Moore Paints. 
h. McCormick Paints. 
i. PPG Paints; PPG Industries, Inc. 
j. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
k. Rodda Paint Co. 
l. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
m. Sherwin-Williams Company (The). 
n. Vista Paint. 

D. Interior, Institutional Low-Odor/VOC Primer Sealer: Water-based primer sealer with low-odor 
characteristics and a VOC of less than 10 grams per liter for use on new interior plaster, 
concrete, and gypsum wallboard surfaces that are subsequently to be painted with latex finish 
coats. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
d. Hempel (USA), Inc. 
e. Kelly-Moore Paints. 
f. McCormick Paints. 
g. PPG Paints; PPG Industries, Inc. 
h. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
i. Rodda Paint Co. 
j. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
k. Sherwin-Williams Company (The). 
l. Vista Paint Corporation. 
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E. Water-Based Rust-Inhibitive Primer: Corrosion-resistant, water-based-emulsion primer 
formulated for resistance to flash rusting when applied to cleaned, interior ferrous metals 
subject to mildly corrosive environments. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Diamond Vogel Paint Company. 
d. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
e. Hempel (USA), Inc. 
f. Kelly-Moore Paints. 
g. PPG Paints; PPG Industries, Inc. 
h. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
i. Sherwin-Williams Company (The). 
j. Vista Paint Corporation. 

F. Alkyd Quick-Dry Primer for Metal: Corrosion-resistant, solvent-based, modified-alkyd primer; 
lead and chromate free; formulated for quick-drying capabilities and for use on cleaned, interior 
steel surfaces. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Benjamin Moore & Co. 
b. Carboline Company; a subsidiary of RPM International. 
c. Diamond Vogel Paint Company. 
d. Hempel (USA), Inc. 
e. PPG Paints; PPG Industries, Inc. 
f. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
g. Sherwin-Williams Company (The). 

G. Anti-Corrosive Epoxy Primer: Corrosion-resistant, solvent-based, two-component epoxy primer 
formulated for use on prepared, interior ferrous- and galvanized-metal surfaces. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Benjamin Moore & Co. 
b. Carboline Company; a subsidiary of RPM International. 
c. Conco Paints. 
d. Diamond Vogel Paint Company. 
e. Hempel (USA), Inc. 
f. PPG Paints; PPG Industries, Inc. 
g. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
h. Sherwin-Williams Company (The). 
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H. Surface-Tolerant Metal Primer: Corrosion-resistant, solvent-based metal primer formulated for 
use on structural steel and metal fabrications that have been minimally prepared. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Benjamin Moore & Co. 
b. Diamond Vogel Paint Company. 
c. PPG Paints; PPG Industries, Inc. 
d. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
e. Sherwin-Williams Company (The). 

I. Vinyl Wash Primer: Two-component, vinyl butyral/phosphoric acid, wash primer formulated 
for use over cleaned metal surfaces and zinc-rich primers as a tie coat for subsequent corrosion-
resistant primers or finish coatings. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Sherwin-Williams Company (The). 

J. Solvent-Based Bonding Primer: Solvent-based primer formulated to seal substrates and promote 
adhesion of specified subsequent coatings. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Benjamin Moore & Co. 
b. PPG Paints; PPG Industries, Inc. 
c. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
d. Sherwin-Williams Company (The). 

K. Interior, Latex, Institutional Low Odor/VOC, Flat: White or colored latex paint with low-odor 
characteristics and a VOC of less than 10 grams per liter, for use in areas, such as hospitals and 
other occupied buildings, where the odor and VOC levels of conventional latex products would 
preclude their use. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Diamond Vogel Paint Company. 
d. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
e. Hempel (USA), Inc. 
f. Kelly-Moore Paints. 
g. McCormick Paints. 
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h. PPG Paints; PPG Industries, Inc. 
i. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
j. Rodda Paint Co. 
k. Sherwin-Williams Company (The). 
l. Valspar; a brand of The Sherwin-Williams Company. 
m. Vista Paint. 

2. Gloss and Sheen Level:  Manufacturer's standard flat finish. 

L. Interior, Latex, Institutional Low Odor/VOC, Low Sheen: White or colored latex paint with 
low-odor characteristics and a VOC of less than 10 grams per liter, for use in areas, such as 
hospitals and other occupied buildings, where the odor and VOC levels of conventional latex 
products would preclude their use. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. McCormick Paints. 
d. PPG Paints; PPG Industries, Inc. 
e. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
f. Rodda Paint Co. 
g. Sherwin-Williams Company (The). 
h. Valspar; a brand of The Sherwin-Williams Company. 
i. Vista Paint. 

2. Gloss and Sheen Level:  Manufacturer's standard low-sheen finish. 

M. Interior, Latex, Institutional Low Odor/VOC, Eggshell: White or colored latex paint with low-
odor characteristics and a VOC of less than 10 grams per liter, for use in areas, such as hospitals 
and other occupied buildings, where the odor and VOC levels of conventional latex products 
would preclude their use. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
d. Kelly-Moore Paints. 
e. PPG Paints; PPG Industries, Inc. 
f. Rodda Paint Co. 
g. Sherwin-Williams Company (The). 
h. Valspar; a brand of The Sherwin-Williams Company. 
i. Vista Paint. 

2. Gloss and Sheen Level:  Manufacturer's standard eggshell finish. 

N. Interior, Latex, Institutional Low Odor/VOC, Satin: White or colored latex paint with low-odor 
characteristics and a VOC of less than 10 grams per liter, for use in areas, such as hospitals and 
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other occupied buildings, where the odor and VOC levels of conventional latex products would 
preclude their use. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Kelly-Moore Paints. 
d. PPG Paints; PPG Industries, Inc. 
e. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
f. Rodda Paint Co. 
g. Sherwin-Williams Company (The). 
h. Valspar; a brand of The Sherwin-Williams Company. 

2. Gloss and Sheen Level:  Manufacturer's standard low-sheen finish. 

O. Interior, Latex, Institutional Low Odor/VOC, Semigloss: White or colored latex paint with low-
odor characteristics and a VOC of less than 10 grams per liter, for use in areas, such as hospitals 
and other occupied buildings, where the odor and VOC levels of conventional latex products 
would preclude their use. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
d. Hempel (USA), Inc. 
e. Kelly-Moore Paints. 
f. McCormick Paints. 
g. PPG Paints; PPG Industries, Inc. 
h. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
i. Rodda Paint Co. 
j. Sherwin-Williams Company (The). 
k. Valspar; a brand of The Sherwin-Williams Company. 
l. Vista Paint. 

2. Gloss Level:  Manufacturer's standard semigloss finish. 

2.4 SOLVENT-BASED FINISH COATS 

A. Interior, Alkyd, Flat: Pigmented, solvent-based alkyd paint for use on primed/sealed interior 
plaster, gypsum, wood, and metal walls primarily in residential and moderate traffic commercial 
environments. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. PPG Paints; PPG Industries, Inc. 
d. Sherwin-Williams Company (The). 

2. Gloss and Sheen Level:  Manufacturer's standard flat finish. 

B. Interior, Alkyd, Eggshell: Pigmented, solvent-based alkyd paint for use on primed/sealed 
interior plaster, gypsum, wood, and metal walls primarily in residential and moderate traffic 
commercial environments. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. PPG Paints; PPG Industries, Inc. 
d. Sherwin-Williams Company (The). 

2. Gloss and Sheen Level:  Manufacturer's standard eggshell finish. 

C. Interior, Alkyd, Semigloss: Pigmented, solvent-based alkyd paint for use on primed/sealed 
interior plaster, gypsum, wood, and metal walls primarily in residential and moderate traffic 
commercial environments. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. Diamond Vogel Paint Company. 
d. PPG Paints; PPG Industries, Inc. 
e. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
f. Rodda Paint Co. 
g. Sherwin-Williams Company (The). 

2. Gloss Level:  Manufacturer's standard semigloss finish. 

D. Interior, Alkyd, Gloss: Pigmented, solvent-based alkyd paint for use on primed/sealed interior 
plaster, gypsum, wood, and metal walls primarily in residential and moderate traffic commercial 
environments. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Behr Paint Company; Behr Process Corporation. 
b. Benjamin Moore & Co. 
c. PPG Paints; PPG Industries, Inc. 
d. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
e. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 
f. Sherwin-Williams Company (The). 
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2. Gloss Level:  Manufacturer's standard gloss finish. 

E. Aluminum Paint: Aliphatic, solvent-based coating consisting of varnish or alkyd binder 
combined with aluminum pigment that is formulated for use as a stain-blocking coating and 
sealer on wood, metal, bituminous-coated, and prepared masonry surfaces and to be able to be 
recoated with conventional alkyd and latex paints. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Benjamin Moore & Co. 
b. Conco Paints. 
c. Diamond Vogel Paint Company. 
d. PPG Paints; PPG Industries, Inc. 
e. Pratt & Lambert; a subsidiary of The Sherwin-Williams Company. 
f. Rodda Paint Co. 
g. Sherwin-Williams Company (The). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Concrete: 12 percent. 
2. Fiber-Cement Board: 12 percent. 
3. Masonry (Clay and CMUs): 12 percent. 
4. Wood: 15 percent. 
5. Gypsum Board: 12 percent. 
6. Plaster: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Plaster Substrates: Verify that plaster is fully cured. 

E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry. 

F. Verify suitability of substrates, including surface conditions and compatibility, with existing 
finishes and primers. 

G. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 
and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 
instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 
recommended in writing by paint manufacturer. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

I. Aluminum Substrates: Remove loose surface oxidation. 

J. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler. Sand smooth when dried. 

K. Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign material 
that might impair bond of paints to substrates. 
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3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied. Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

E. Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry-film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry-film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry-film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 
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1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, 
and other contaminants from entering into waterways, sanitary and storm drain systems, 
and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 
jurisdiction. 

3. Allow empty paint cans to dry before disposal. 
4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

END OF SECTION 099123 
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SECTION 14 21 00 - HYDRAULIC ELEVATOR MODERNIZATION 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. THREE (3) holed hydraulic elevators as follows: 

1. THREE (3) Passenger Elevators - Car#1 – MT4847, MT4848 & MT4849 

B. All engineering, equipment, labor, and permits required to satisfactorily complete elevator 

1. Modernization required by Contract Documents 

C. Cartage and Hoisting:  All required staging, hoisting, and movement to, on, and from the  

1. site including new equipment, reused equipment, or dismantling and removal of existing  
equipment 

D. Unless specifically identified as "Reuse", "Retain", or "Refurbish", provide new equipment. 

E. Hoistway, pit, and machine room barricades as required. 

F. It is understood, the entire system shall be designed, fabricated, modified and/or upgraded in 
full compliance with applicable local laws and code standards. The absence of a particular item 
or requirement shall not relieve the Contractor of the full and sole responsibility for such 
equipment, features and/or procedures.  

G. With the exception of only those items specifically identified as being performed by others, the 
Specifications are intended to include all engineering, material, labor, testing, and inspections 
needed to achieve work specified by Contract documents. Any incidental work necessary to 
complete the project is included. Additional charges for material and labor shall not be 
permitted subsequent to execution of the Contract. 

H. Bidders must report discrepancies or ambiguities occurring in the Specifications to the 
Consultant for resolution prior to the bidding deadline. 

I. All work by others to meet A17.1 2019 code. This is a turnkey project.  

1.2 TERMINATION OF EXISTING AGREEMENT(S) 

A. By submitting a bid, the existing maintenance provider agrees that any service contract(s) in 
effect shall be terminated by the Owner should the project be awarded to another vendor upon 
30 day written notice to the Contractor by the Owner. 

1. The contract shall be terminated with no penalty to the Owner or Contractor. 
2. Owner will be responsible for monies owed the Contractor for services provided and 

work performed up until date of cancellation.  
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1.3 DEFINITIONS  

A. Terms used are defined in the latest edition of the Safety Code for Elevators and Escalators, 
ASME A17.1 as amended or modified by the AHJ. 

B. Reference to a device or a part of the equipment applies to the number of devices or parts 
required to complete the installation. 

C. Provisions of this specification are applicable to all elevators unless identified otherwise. 

1.4 QUALITY ASSURANCE  

A. Qualified Contractors:  Alternate Contractors must receive approval of Purchaser,  

B. Approved Contractors:  Alternate Contractors must receive approval of Purchaser and/or 
Consultant at least 14 calendar days prior to bid date.      

1. Traction Elevators:  KONE, Otis, Schindler, Admiral, Action, ThyssenKrupp, Eastern 
and Delaware. 

C. Standards: Comply with provisions of the following and in the event of conflict between these 
standards, the most stringent standard shall be used: 

a. American National Standard Safety Code, A17.1 
b. American National Standards Practice for the Inspections of Elevators, Escalators, 

and Moving Walks Inspector’s Manual A17.2 
c. ANSI A117.1 Accessible and Usable Buildings and Facilities 
d. NFPA 
e. National Electric Code 
f. OSHA 
g. Requirements of the JHA 

D. Approved Equipment Providers: 

1. Controller – MCE 2000, Galaxy or approved equal 
2. Interlock and Door Operators – GAL, Wittur 
3. Door Protective Device – Janus, Adams, Tri-Tronics 
4. Fixtures – Adams, Innovation, MAD 
5. Motors Imperial Electric, Baldor, Reuland Electric 
6. Compensation – Draka - Whisperflex 
7. Guide Shoes – ELSCO 
8. Signal Fixtures – Innovation 
9. Telephone System – Rath Microtech 
10. Car Enclosure - Gunderlin, Ltd., H&B, Tyler, EMCO, Capital Cab. 
11. Hoistway Entrance - H&B, Tyler, Elevator Cabs, Inc. 
12. Spring Buffers/Switches – Hollister-Whitney 
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E. Warranty: 

1. Material and workmanship of installation shall comply in every respect with Contract 
Documents.  Correct defective material or workmanship which develops within one (1) 
year from date of final acceptance of all work to satisfaction of Purchaser, Consultant at 
no additional cost, unless due to ordinary wear and tear or improper use or care by 
Purchaser.  Perform maintenance in accordance with terms and conditions indicated in 
the Preventive Maintenance Agreement. 

2. Defective is defined to include, but not be limited to: Operation or control system 
failures, car performance below required minimum, excessive wear, unusual 
deterioration, or aging of materials or finishes, unsafe conditions, the need for excessive 
maintenance, abnormal noise, or vibration, and similar unsatisfactory conditions. 

3. Retained Equipment:  All retained components, parts, and materials shall be cleaned, 
checked, modified, repaired, or replaced so each component and its parts are in like-new 
operating condition.  Retained equipment must be compatible for integration with new 
systems. No pro-rations of equipment or parts shall be allowed.   

1.5 DOCUMENT, SITE VERIFICATION AND COORDINATION 

A. In order to discover and resolve conflicts or lack of definition which might create problems, 
Contractor must review Contract Documents and site conditions for compatibility with its 
product prior to submittal of quotation.  Review existing structural, electrical, and mechanical 
provisions for compatibility with Contractor's products.  Purchaser will not for change to 
structural, mechanical, electrical, or other systems required to accommodate Contractor's 
equipment. 

B. Coordination 

a. American National Standard Safety Code, Coordinate locations and dimensions of 
other work relating to elevator, including electrical service, electrical outlets, 
lights, network switch, security cameras, wireless access points, and switches in 
pits and equipment rooms. 

b. Confirm power, floor designation, emergency recall floors and dispatch floor 
locations, etc. prior to fabricating equipment. 

c. Provide engineering information as necessary to coordinate the interface work of 
other trades impacting the elevator work. 

1.6 PERMIT, TEST AND INSPECTION 

A. Obtain and pay for permit, license, and inspection fee necessary to complete installation. 

B. Prior to beginning work, the Contractor shall submit and have approved copies of layout 
drawings, shop drawings, and standard cuts.  

C. It shall be understood that approval of the drawings and cuts by Owner designee and/or 
Consultant shall be for general arrangement only and does not include measurements which are 
the Contractor’s responsibility or approval of variations from the contract documents required 
by JHA. 
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D. The consultant will be the sole judge of the acceptability of any substitutions. 

E. Perform test required by Governing Authority in accordance with procedure described in ASME 
A17.2 Guide for Inspection of Elevators, Escalators, and Moving Walks in the 

a. American presence of Authorized Representative. 

F. Supply personnel and equipment for test and final review by Consultant. 

1.7 MAINTENANCE 

A. Interim Maintenance: Provide full protective maintenance services and equipment coverage for 
elevators from time the first unit is taken out of service until completion of all work and 
acceptance of the last car.  

a. American Provide preventative maintenance service to the elevators to coincide 
with the Warranty period. 

b. The Proposer will provide preventative, routine, and repair maintenance to include 
all labor, parts, and materials for the entire system of each elevator(s) included in 
this proposal. 

c. Contractor shall provide scheduled systematic examinations, adjustments, cleaning 
and lubrication of all machinery, machinery spaces, hoistways and pits.  

d. The Contractor shall include a minimum of one (1) hour per month for each unit 
that is to be dedicated to routine preventive maintenance.  

B. Warranty Maintenance:  One (1) year, comprehensive coverage including 24/7 callback service. 

C. Preventive Maintenance:  Submit with bid, a five (5) year comprehensive preventive 
maintenance agreement.  

1.8 SUBMITTALS/OWNER INFORMATION: 

A. Submit four (4) copies of shop drawings showing the general and detailed arrangement of all 
elevator equipment.  Include: 

a. Elevator equipment room and hoistway layouts, plan and section. 
b. Signal operating fixtures. 
c. Elevator Car enclosure details. 

i. Include interior cab finish designations and layouts including interior cab 
doors and transom, front and side walls and wall base, railings, ceiling and 
lighting. 

ii. Entrances, doors and door operating equipment. 

B. Submit samples of car wall, car floor tile and enamel colors.  

C. Product Data: Submit the manufacturers' specification and data sheets, and standard details. 
Include pictures, catalog cuts, or other suitable illustrations of all elevator equipment that will 
be exposed in the finish work, including car, hoistway entrance, and signal and control 
apparatus. Include: 
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a. Controller and Motor drive 
b. Pump Motor 
c. Buffers 
d. Guide Shoes 
e. Door operating system 
f. Proximity detector 
g. Signal operating fixtures 
h. Telephone system 

D. Changes in Scope 

a. The Owner may at any time make changes to the specifications, plans, drawings, 
omit work, and require additional work to be performed by the Contractor.  

i. Each such addition or deletion to the Contract shall require the Owner and 
the Contractor to negotiate a mutually acceptable adjustment to the contract 
price. 

ii. The Contractor shall make no additions, changes, alterations, or omissions or 
perform extra work except on written authorization of the Owner. 

E. KEYS 
a. Upon the initial acceptance of work specified by the Contract documents on each 

unit, the   Contractor shall deliver to the Owner, six (6) keys for each general key-
operated device that is provided under these specifications in accordance with 
ASME A17.1 

b. All other keying of access or operation of equipment shall be provided in 
accordance with ASME A17.1 Part 8 as may be adopted and modified by the AHJ. 

F. Diagnostic Tools 

a. Prior to seeking final acceptance of the project, the Contractor shall deliver to the 
Owner any specialized tools required to perform diagnostic evaluations, 
adjustments, and/or programming changes on any microprocessor-based control 
equipment installed by Contractor. All such tools shall become the property of the 
Owner. 

i. Owner’s diagnostic tools that require re-calibration shall be performed by the 
Contractor at no additional charge to the Owner. 

G. Wiring Diagrams, Operating Manuals and Maintenance Data 

a. Deliver to owner, four (4) volumes of printed information organized into bound 
manuals prior to seeking final acceptance of the project. 

b. The manuals shall also be submitted in electronic format. 
c. Manuals, as well as electronic copies, shall contain the following: 

i. Step-by-step adjusting, programming, and troubleshooting procedures that 
pertain to the solid-state microprocessor-control and motor drive equipment. 

ii. Passwords or codes to gain access to each software program in order to 
perform diagnostics or program changes. 

iii. Method of control and operation. 



City of Gaithersburg 
Old Towne Elevator Replacement Design                                                                        Permit Submission 

HYDRAULIC ELEVATOR MODERNIZATION 142100 - 6 

d. Provide for (4) sets of “AS INSTALLED” straight-line wiring diagrams in both 
hard and electronic format. 

e. Furnish four (4) bound instructions and recommendations for maintenance, with 
special reference to lubrication and lubricants. 

f. Manuals with controller parts with parts numbers listed 

H. Training 

a. Prior to final acceptance of the project, the Contractor shall conduct a four-hour 
training program on-site with building personnel selected by Owner.  

i. The session shall include: 

1. Instructions on proper safety procedures to utilize in assisting pas-
senger that may become entrapped inside an elevator. 

2. Explain each control feature and its correct sequence of operation 
3. Independent Service Operation 
4. Phase I and II of Fire Recall 
5. Emergency Power Operation 

I. Project Schedule 

a. Submit a proposed schedule indicting the following: 

i. Engineering Survey/Drawing Approval Time 
ii. Equipment Manufacturing Time 

iii. Installation Time, per elevator 

PART 2 PRODUCTS 

2.1   SUMMARY 

A. Three (3) Passenger Holed Hydraulic Elevators 

B. Unless specifically identified as "retain existing", provide new equipment 

New Equipment Disposition 

Number:         Cars #1, #2, #3          Retain 

Capacity:         3,500 lbs.           Retain 

Class Loading:       Passenger Class A         Retain 

Contract Speed:       125 F.P.M.           Retain 

Controller:        Microprocessor-Based System      New 

Plunger/Cylinder:                   New 

Tank Assembly and Motor:    Dover DMC-1          New 
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Valve:         Dover I-2           New 

Power Characteristics:     460 Volts, 3 Phase, 60 Hertz     Retain Existing 
         Field Verify            Modify as Necessary 
 
Stops:         Six (6) Front (Cars #1 & #2)      Retain 
         Two (2) Front (Car #3) 
 
Openings:        Six (6) Front (Cars #1 & #2)      Retain 
         Two (2) Front (Car #3) 
 
Floors Served:       1, 2, 3, 4, 5, 6 (Cars #1 & #2)      Retain 
         1, 3 (Car #3) 
 
Travel:         50'-0” ± Field Verify (Cars #1 & #2)     Retain 
         20'-0” ± Field Verify (Car #1)   
 
Clear Hoistway:       8’-4“wide X 6’-11” deep - Field Verify    Retain 
 
Pit Depth         4’-0” deep – Field Verify       Retain  
 
Clear Overhead:      12’-3” high – Field Verify       Retain 
 
Minimum Clear Inside:     6'-8" wide X 5’-5" deep – Field Verify    Retain 
 
Entrance Size:       3'-6" wide X 7'-0" high        Retain 
 
Entrance Type:       Single-Speed, Side-Opening (Cars #1 & #2)   Retain 
         Single-Speed, Center-Opening (Car#3) 
 
Door Operation:      High Speed, Heavy-Duty, Door      New 
         Operator, Minimum Opening 
         Speed 2-1/2 F.P.S., Closed Loop 
 
Door Protection:      Infrared, Full Screen Device       New 
 
Guide Rails:       Planed Steel Tees         Retain 
 
Buffers:         Spring            New 
 
Car Shell/Enclosure:                  New 
 
Signal Fixtures:       LED Illumination Contractor's      New 
         Vandal Resistant Assembly 
 
Hall and Car Pushbutton Stations:  Single Hall Pushbutton Riser      New 
         Single Car Operating Panel       New 
         Vandal Resistant Car and Hall      New 
 
Car Position Indicators:     Single Digital with Car Direction Arrows   New 
         Firefighters' Control Panel       New 
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Hall Lanterns:       Hall lanterns with volume adjustable     New 
         electronic chime or tone. 
         Sound Twice for Down Direction 
         Vandal Resistant Assembly 
         located at all floors. 
 
Communication System:    Self-Dialing, Vandal Resistant,      New 
         Push to Call, Two-Way communication 
         System with Recall, Tracking and 
         Voiceless Communication.  
         Meet A17.1 2019 Code. 
 
Fixture Submittal:      Drawings           New 
 
Additional Features:     Firefighter's Service, Phase I and II,     New 
         including Alternate Floor Return 
 
         Independent Service Feature       New 
 
         Card Reader Provisions        New 
          
         Applied Car Operating Panels      New 
 
         Tamper Resistant Fasteners for All     New 
         fastenings Exposed to the Public 
 
         Twelve (12) months Warranty      New 
         maintenance with 24-hour Call- 
         back Service 
 
         Battery Return Unit         New 
          
         Wiring Diagrams, Operating Instructions 
          and Parts Ordering Information 

2.2   SITE CONDITION INSPECTION 

A. Prior to beginning installation of equipment, examine hoistway and machine room areas. Verify 
no irregularities exist which affect execution of work specified. 

B. Do not proceed with installation until work in place conforms to project requirements. 

2.3   PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver material in Contractor's original unopened protective packaging. 

B. Store material in original protective packaging.  Prevent soiling, physical damage, or moisture 
damage. 
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C. Protect equipment and exposed finishes from damage and stains during transportation, erection, 
and construction.    

D. Allocate available site store areas and coordinate their use with Purchaser and other Contractors. 

E. Provide suitable temporary weather-tight storage facilities as may be required for materials that 
will be stored in the open. 

2.4   INSTALLATION REQUIREMENTS 

A. Deliver material in Contractor's original unopened protective packaging. 

B. Install all equipment in accordance with Contractor's instructions, referenced codes, 
specification, and approved submittals. 

C. Install all equipment so it may be easily removed for maintenance and repair. 

D. Install all equipment for ease of maintenance. 

E. Install all equipment to afford maximum accessibility, safety, and continuity of operation. 

2.5   COLORS OF FACTORY-FINISHED EQUIPMENT 

A. All colors will be selected from the Manufacturer's standard range unless custom colors are 
specified herein. 

B. Submit samples of all standard colors available and/or specified custom colors for review and 
approval. 

C. Submit samples of all specified architectural metals specified for review and approval. 

2.6   MATERIALS AND FINISHES 

A. Steel 

1. Sheet Steel (Furniture Steel for Exposed Work):  Stretcher-leveled, cold-rolled, 
commercial quality carbon steel, complying with ASTM A366, matte finish. 

2. Sheet steel (for Unexposed Work):  Hot-rolled, commercial quality carbon steel, pickled 
and oiled, complying with ASTM A568/A568M-03. 

3. Structural Steel Shapes and Plates:  ASTM A36. 

B. Stainless Steel:  Type 302 or 304 complying with ASTM A240, with standard tempers and 
hardness required for fabrication, strength and durability.  Apply mechanical finish on  
fabricated work in the locations shown or specified, Federal Standard and NAAMM 
nomenclature, with texture and reflectivity required to match Architect's sample.  Protect with 
adhesive paper covering. No. 4 Satin: Directional polish finish.  Graining directions as shown 
or, if not shown, in longest dimension. 

C. Aluminum:  Extrusions per ASTM B221; sheet and plate per ASTM B209. 
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D. Plastic Laminate" ASTM E84 Class A and NEMA LD3.1, Fire-Rated Grade (GP-50), Type 7, 
0.050" ± 005" thick, color and texture as follows: 

1. Exposed Surfaces:  Color and texture selected by Architect. 
2. Concealed Surfaces:  Contractor's standard color and finish. 

E. Fire-Retardant Treated Particle Board Panels:  Minimum 3/4" thick backup for natural finished 
wood and plastic laminate veneered panels, edged and faced as shown, provided with suitable 
anti-warp backing; meet ASTM E84 Class "I" rating with a flame-spread rating of 25 or less, 
registered with Local Authorities for elevator finish materials. 

F. Paint: Clean exposed metal parts and assemblies of oil, grease, scale, and other foreign matter 
and factory paint one shop coat of standard rust-resistant primer.  After erection,  provide one 
finish coat of industrial enamel paint.  Galvanized metal need not be painted. 

G. Prime Finish:  Clean all metal surfaces receiving a baked enamel paint finish of oil, grease, and 
scale.  Apply one coat of rust-resistant primer followed by a filler coat over uneven surfaces.  
Sand smooth and apply final coat of primer. 

H. Baked Enamel Finish:  Prime finish per above.  Unless specified "prime finish" only apply and 
bake three (3) additional coats of enamel in the selected solid color. 

I. Entrance Field Paint.  Clean all surfaces to remove dirt and grease.  Sand and finish surfaces as 
necessary to remove pits, scratches, and properly prepare the surface for finish painting.  Apply 
filler to ensure smooth surface; sand as necessary and apply one (1) coat of electrostatic enamel 
in the selected solid color.   

J. Nickel Silver: Copper-Nickel-Zinc extrusions of CDA alloy C7760. 

2.7    CAR PERFORMANCE 

A. Car Speed:  ± 10% of contract speed under any loading condition. 

B. Car Capacity:  Safely lower, stop and hold 125% of rated load. 

C. Car Stopping Zone:  ± 1/4” under any loading condition. 

D. Door Opening Time:  Seconds from start of opening to fully open: 3.1 seconds 

E. Door Closing Time:  Seconds from start of closing to fully closed: Door closing time shall be 
adjusted within code limits.  

F. Car Floor-to-Floor Performance Time:  Seconds from start of doors closing until doors are 3/4 
open (1/2 open for side opening doors) and car level and stopped at next successive floor under 
any loading condition or travel direction (12’-0” typical floor height): 12.5 seconds. 

2.8 OPERATION 

A. Duplex Control (Cars #1 & #2) 
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a. A solid state programmable microprocessor supervisory dispatch controller shall 
operate elevator as a two car system and be capable of continuous operation with 
one of the cars removed from operation, and operate as a simplex collective 
operation. 

b. Elevator shall operate from buttons located at each floor and in the car. 
Registration of calls by momentary pressure on buttons shall cause a car to respond 
to passenger demand. Elevator shall slow down and stop automatically at landings 
corresponding to call registered on car and hall buttons. Stops shall be made in 
natural order of floors for each direction of travel irrespective of the order in which 
the calls were registered. Simultaneous to the initiation of the slowdown of a car 
for a hall call, that call shall be canceled. Calls shall remain canceled and hall 
buttons ineffective until car doors begin to close after passenger traffic. 

c. Supervisory dispatch system shall operate to meet changing traffic conditions on 
the basis of demand. Microprocessor shall continuously accept external data from 
registration of hall calls and car calls from each elevator. Data shall be analyzed 
and weighed to determine most efficient car to answer calls. Microprocessor 
program shall include the ability to continuously monitor elevator and demand 
status and change assignments when changing conditions warrant. 

d. Car operating panels in the cab shall contain a series of pushbuttons numbered to 
correspond to each hoistway entrance served. Pushbutton risers shall be provided 
with UP and DOWN buttons at intermediate landings and single buttons at 
terminal landings. 

B. Simplex Control (Car #3) 

a. The control system shall be a simplex selective system. 
b. Elevator shall operate from buttons located at each floor and in the car. 

Registration of calls by momentary pressure on buttons shall cause a car to respond 
to passenger demand. Elevator shall slow down and stop automatically at landings 
corresponding to call registered on car and hall buttons. Stops shall be made in 
natural order of floors for each direction of travel irrespective of the order in which 
the calls were registered. Simultaneous to the initiation of the slowdown of a car 
for a hall call, that call shall be canceled. Calls shall remain canceled and hall 
buttons ineffective until car doors begin to close after passenger traffic. 

c. Car operating panels in the cab shall contain a series of pushbuttons numbered to 
correspond to each hoistway entrance served. Pushbutton risers shall be provided 
with UP and DOWN buttons at intermediate landings and single buttons at 
terminal landings. 

C. Other Items: 

1. Independent Service:  Provide controls for operation of each car from its pushbuttons 
only.  Close doors by constant pressure on desired destination floor button or door close 
button.  Open doors automatically upon arrival at selected floor. 

2. Firefighters’ Service:  Provide equipment and operation in according with Code 
requirements. 

3. Automatic Car Stopping Zone:  Stop car within ¼” above or below the landing sill.  
Maintain   stopping zone regardless of load in car, direction of travel, distance between 
landings, hoist rope slippage, or stretch. 

4. Door Operation:  Automatically open doors when car arrives at main floor.  At expiration 
of normal dwell time, close doors.  Reopen doors when car is designated for loading. 



City of Gaithersburg 
Old Towne Elevator Replacement Design                                                                        Permit Submission 

HYDRAULIC ELEVATOR MODERNIZATION 142100 - 12 

5. Standby Lighting and Alarm: Car mounted battery unit with solid-state charger to operate 
alarm bell and car emergency lighting. Battery to be rechargeable with minimum 5-year 
life expectancy. 

6. Card/Proximity Reader Security System: Provide provisions inside Car for reader input. 
7. A battery operated lowering system shall be included as part of the elevator control 

system. 

2.9 MACHINE ROOM EQUIPMENT 

A. Arrange equipment in existing machine room spaces. 

B. Power Unit:  NEW 

a. Hydraulic power unit shall be compact, self-contained fully enclosed rigid steel 
design with a drip pan and drain. Power unit shall be floor mounted on isolators 
and include a flexible connection at the machine to maintain isolation. Power unit 
shall contain the pump, drive motor, hydraulic fluid control valve, and storage 
tank. 

b. Pump shall be a positive displacement screw type design, specifically designed for 
hydraulic elevator service. 

c. Output of pump shall not vary more than 10% between no load and full load 
conditions. Mechanical efficiency of the pump shall be a minimum of 85% under 
fully rated load conditions. 

d. Motor shall be an alternating current, polyphase, squirrel cage induction type 
design motor, specifically designed for the starting and running requirements of a 
hydraulic elevator. Elevators #1 & 2 - 50 HP. Elevator #3 – 50 HP. 

e. Hydraulic fluid control valve unit assembly shall be designed to work with direct 
action, borehole hydraulic elevator systems. 

f. Hydraulic fluid reservoir storage tank shall be constructed of welded steel sheets 
and provided with a tight-fitting cover, a protected vent opening, a hydraulic fluid 
level gauge, a filtering screen mounted over the suction inlet and a drain 
connection and baffles as required to prevent surging of the hydraulic fluid upon 
reentering the reservoir. 

g. A self-cleaning main line strainer with a 60 mesh element and a magnetic drain 
plug shall be installed in the hydraulic fluid line. 

h. A blow out proof hydraulic muffler system, designed to reduce hydraulic 
pulsations and minimize noise to permit quiet operation, shall be provided in the 
hydraulic fluid line near the power unit.  

i. An automatic pipe rupture shut-off valve shall be installed in the oil line 
immediately before the jack inlet. Automatic shut-off valve shall be adjusted to 
immediately stop the elevator in the event of a loss in the supply pressure or an 
excessive oil flow condition. 

j. A thermostatically controlled heater device shall be provided in the power unit if 
needed to maintain the hydraulic fluid temperature with the manufacturer’s 
specified operating temperature ranges. 

k. A thermostatically controlled oil cooling system shall be provided on the power 
unit or in a remote location, if needed to maintain the fluid temperature within the 
manufacturer’s specified temperature range. 

l. Piping, fittings and valves shall be of sufficient schedule steel to exceed the 
pressures expected in the operating system.  
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m. Hydraulic fluid shall have a minimum flash point and shall meet Code and 
manufacturer’s specifications for hydraulic elevator duty. 

n. Mount vibration pads under the power unit assembly and oil line support brackets 
to isolate unit from the building structure. 

o. Locate power unit at least 1” form any walls. 
p. Use flexible conduit with ground wiring for pump unit connections.  
q. Heat Release – 33,500 BTU/HR/Unit. 

C. Landing Systems: NEW - Solid-state, magnetic, or optical tape. 

D. Controller: NEW. UL/CSA labeled. NEW. MCE 2000 or approved equal. 

1. Elevator controller shall be designed to provide the required flow control of the oil from 
the power unit to the hydraulic jack. Flow control shall bypass oil on initial start of the 
pump, allowing motor to attain full running speed, and gradually increase the load to the 
motor over a timed acceleration interval. Thermal overload relays shall protect the motor 
in three phases. Tie between door close and car start not shall not exceed one second.  

2. Solid state starting shall be provided to limit the motor starting current. 
3. Elevator shall be provided with a self-leveling feature that will automatically bring the 

car level to the floor landing and maintain the car within ¼” of level with floor landing, 
regardless of rated capacity, load, or direction of travel. Self-leveling shall be entirely 
automatic and correct for under travel and overtravel. 

4. Controller shall be enclosed in a properly vented metal cabinet. Rubber mats shall be 
installed on the floor in front of and behind the controller for electrical grounding 
protection of the equipment. 

5. Controller printed circuit boards, discrete components, switches, and other items of 
control equipment shall be mounted on a common panel or individual panels which shall 
be made of a moisture-resisting, noncombustible material which shall be securely 
mounted in a self-supporting frame. A vibration absorbing mounting shall be provided 
for the steel frame to help eliminate vibration.    

6. Electro-mechanical switches and relays shall be used where heavy current is supplied/or 
on safety circuits required by governing Code. 

7. Switches shall be the direct current type, magnet operated with contacts of design and 
material to ensure maximum conductivity and provide a wiping action to prevent sticking 
due to fusion. Switches carrying highly inductive currents shall be provided with arc 
deflectors or suppressers. 

8. Protective devices shall protect against overload and single phasing and against overload 
and phase reversal. 

9. Tie delay circuits shall be via electronic timing circuits. 
10. Terminal blocks with identifying studs shall be provided on the controller for connection 

of board wiring and external wiring. 
11. Identifying symbols or letter shall be permanently marked on or adjacent to each device 

on the controller and the marking shall be identical to markings used on the wiring 
diagrams. In addition, to the identifying marks, the amperage rating shall be marked 
adjacent to the fuse holders.   

12. Input/output devices shall be marked for ease of reference on wiring diagrams. 
13. In the event the oil level is insufficient for travel to the top floor, provide controls to 

return the elevator to the main level and park until oil is added. 
14. Provide an oil indicator jewel in the hall pushbutton station at the main floor. 
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2.10 HOISTWAY EQUIPMENT 

A. Guide Rails:  Retain guide rails in place. 

1. Clean rails and brackets.  Remove rust, prep and paint. 
2. Check all rail and bracket fastenings and tighten. 
3. Realign rails as required to provide smooth car ride. 

B. Buffers: NEW 

a. Spring buffers shall be provided in the pit under the car. Buffers shall be fabricated 
and tested in accordance with Code requirements. Buffers shall be marked with a 
plate indicating Manufacturer, type, stroke in inches and range of speed and load 
for which buffer can be applied. 

C. Pit Stop Switch: NEW 

a. Pit stop switches shall be provided in each elevator pit and be located adjacent to 
pit access door or pit ladder in accordance with Code requirements.  

D. Plunger/Cylinder Assembly: NEW 

a. A hydraulic plunger/cylinder assembly shall be fabricated of steel pipe of 
sufficient thickness to withstand operating and overload pressure, closed at the 
bottom and provided with a removable jack head and packing gland at the top. 
Bottom of the jack shall have a safety bulkhead in addition to the welded closure. 

b. Encase the hydraulic plunger/cylinder assembly within a PVC protective system 
provide by the P/C manufacturer. The PVC system shall include the 
manufacturer’s means to determine if water has entered the PVC containment 
system to evacuate same pursuant to Code requirements. 

c. Structural steel channels shall be provided in the pit area to support the jack and 
the transmit the vertical loads to the pit floor. 

d. Plunger shall be constructed of seamless steel pipe or tubing, turned true and 
smooth and polished to a fine finish. Multiple piece plungers shall be joined by 
internal couplings.   

e. Plunger shall be fastened to the bottom of the car frame by means of vibration 
isolating dampening plates to prevent noise and vibration from being transmitted to 
the car frame. 

f. A stop plate welded on the bottom the plunger shall prevent the plunger from 
leaving the casing. 

E. Plunger/Cylinder Well and Casing - Provide skid rig per foot pricing (in event hole needs to be 
redrilled). 

F. Scavenger Pump: NEW 

a. A positive displacement, rotary type scavenger pump with discharge pressure of 
200 psi maximum and capacity of 10 gallons per hour, to return excess oil 
collected from the wiping action of the operating piton by the jack head packing, 
shall be provided.  Pump shall be connected to a dedicated GFCI receptacle, or as 
required by Code. Pump shall include a flood control switch. 
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G. Terminal Stopping:  Provide NEW normal and final devices. 

a. Terminal stopping devices shall be provided at the top and bottom of the hoistway 
and shall be operated by a fixed cam securely attached to the elevator. Switches 
shall be located to operate should the elevator travel to a predetermined distance 
above or below terminal landing. 

H. Electrical Wiring and Wiring Connections: 

a. Provide new insulated copper power and control wiring to connect parts of the 
elevator equipment including controllers, cars, remote panels, and signal operating 
fixtures. 

b. Conductors and Connections:  Copper throughout with individual wires and coded 
and connections on identified studs or terminal blocks.  Use no splices or similar 
connections in wiring except at terminal blocks, control compartments, or junction 
boxes.  Provide 20% spare conductors throughout.  Run spare wires from car 
connection points to individual elevator controllers in the machine room.  Provide 
four (4) pair of spare shielded communication wires in addition to those required to 
connect specified items.  Tag spares in machine room. 

c. Conduit:  Painted or galvanized steel conduit, EMT, or duct.  Conduit size, ½” 
minimum.  Flexible heavy-duty service cord may be used between fixed car wiring 
and car door switches for door protective devices. 

d. Traveling Cables:  Flame and moisture-resistant outer cover.  Prevent traveling 
cable from rubbing or chafing against hoistway or equipment within hoistway.   

e. Provide six (6) pair of 18 gauge twisted shielded wires, one (1) two-conductor 20 
gauge stranded low voltage cable with an overall braided shield and drain wire, 
and two (2) RG-6/U type coaxial cables for card reader. 

f. A duplex 120V GFCI receptacle shall be provided on top of the crosshead on the 
Top of Car Station. 

g. All other special wiring as may be required to accommodate telephone, card 
reader, camera, etc.+ 

h. Auxiliary Wiring: Connect fire alarm initiating devices, emergency two-way 
communication system.   

i. Elevator cab lighting circuits of each elevator shall be separate of any other 
elevator. 

I. Door Hangers:  New. GAL or approved equal. Water resistant, zinc dichromatic plating.  

a. New Hanger assemblies shall be adjusted or shimmed so that door panels are 
suspended in a plumb manner with no more than 3/8” vertical clearance to the cab 
entrance threshold. 

b. New up thrust rollers shall be adjusted for minimal operating clearance against the 
bottom edge of the hanger track. 

c. New hanger rollers shall be provided and adjusted for proper clearance. Means 
shall be provided to prevent hangers from jumping the track. 

J. Door Track:  New. GAL or approved equal. Water resistant, zinc dichromatic plating. 

K. Interlocks/Unlocking Devices: NEW. GAL or approved equal. Each set of landing doors shall 
be provided with a complete electromechanical interlock assembly. 
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a. Each interlock assembly shall consist of: 

i. A switch housing with contacts 
ii. Lock Keeper 

iii. Clutch engagement/release assembly 
iv. Associated linkages 

 
b. Arrange the lock so that individual leading door panels are locked when in the 

closed position. 
c. Each hoistway door interlock assembly shall be provided with an emergency 

release mechanism utilizing a drop-key at all landings served. 

L. Hoistway Access Switches: NEW. Mount in wall at top and bottom floors. Provide switch with 
faceplate. 

M. Floor Numbers:  Stencil paint 4” high floor designations in contrasting color on inside face of 
hoistway doors or hoistways fascia in location visible from within car. 

2.11 HOISTWAY ENTRANCES 

A. Frames:  RETAIN. Inspect and secure. Sand and electrostatically paint. Provide graffiti resistant 
coating.  

B. Door Panels:  NEW. Provide new hoistway door panels and door gibs with fire tabs at all floors. 
Minimum two (2) gibs per panel, one a leading edge, and one at trailing edge of each panel. 
Baked enamel finish with graffiti resistant coating. 

a. New Provide UL labeled 16 gauge CRS hollow metal hoistway doors at all floors. 
b. Hang doors to provide Code compliant clearance from frame. 
c. Provide U/L rated gibs with fire tabs. 
d. Provide rubber astragal meeting strips. 
e. Provide emergency releases with escutcheons. 

C. Sight Guards:  NEW. Finish to be the same as doors.   

D. Sills:  RETAIN.  Clean at all floors. Check and tighten all fastenings. 

a. New Provide Advise owner of sills that are bowed or improperly supported and 
provide proposal to replace. 

E. Sill supports:  RETAIN:  Check and tighten all fastenings. 

F. Fascia, Toe Guards, and Hanger Covers:  RETAIN. 

G. Struts and Headers:  RETAIN. Check and tighten all fastenings. 

H. Braille: NEW. ADA compliant braille plates with floor designations to be provided on hoistway 
entrance jambs. 
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2.12 CAR EQUIPMENT 

A. Car Frame: RETAIN. Existing frame shall be retained, completely cleaned and loose sections 
properly secured. 

B. Platform:  NEW. Steel frame with 2 ¾” treated plywood sheets to be provided.  

C. Guide Shoes: NEW. Provide ELSCO roller guides.  

a. ELSCO E 

D. Finish Floor Covering:  By others.  

E. Sill(s): NEW. Extruded Aluminum.   

F. Doors:  NEW. Baked Enamel finish to match frame color.  

G. Door Hangers:  NEW. GAL or approved equal. Water resistant, zinc dichromatic plating. 

a. Hanger assemblies shall be adjusted or shimmed so that door panels are suspended 
in a plumb manner with no more than 3/8” vertical clearance to the cab entrance 
thresholds. 

b. New up thrust rollers shall be adjusted for minimal operating clearance against the 
bottom edge of the hanger track. 

c. New hanger rollers shall be provided and adjusted for proper clearance. Means 
shall be provided to prevent hangers from jumping the track. 

H. Door Track:  NEW. GAL or approved equal. Water resistant, zinc dichromatic plating. 

I. Door Electrical Contact:  NEW. GAL or approved equal. 

J. Door clutch:  NEW. Gal or approved equal. Water resistant, zinc dichromatic plating. 
Heavy-duty clutch, linkage arms, drive blocks and pickup rollers or cams to provide positive, 
smooth, quiet door operation. Design clutch so car doors can be closed, while hoistway doors 
remain open. 

K. Restricted Opening Device: NEW. GAL or approved equal. Provide car-door interlock per code 
to prevent opening of car door(s) outside unlocking zone. Plunger type restrictors not 
acceptable.  

L. Door Operator:  NEW. High speed, heavy-duty door operator capable of opening doors at no 
less than 2-1/2 f.p.s. Accomplish reversal in no more than 2-1/2” of door movement. Provide 
solid-state door control with closed loop circuitry to constantly monitor and automatically adjust 
door operation based upon velocity, position, and motor current. Provide a minimum of four (4) 
controller-activated motion profiles, per floor, per door, to maintain consistent, smooth, and 
quiet door operation at all floors. Regardless of door weight or varying air pressure. Acceptable 
closed-loop door operators: 

1. GAL          MOVFRII Water resistant operator or approved equal. 

M. Door Control Device: 
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1. Infrared Reopening Device: NEW. “3D” 

i. Provide a combination infrared curtain and 3D door protection system. 
ii. The door shall be prevented from closing and will reopen when closing if any of 

the curtain light rays is interrupted or shall an object enter the 3D zone. 
iii. The door shall start to close when the protective system is free of any obstruc-

tion. 
iv. The infrared curtain and 3D zone protective system shall provide: 

1. Protective curtain field not less than 71” above the sill. 
2. 3D protective zone field not less than 61” above the sill. 
3. Accurately positioned infrared lights to conform to the requirements of 

the handicapped code. 
 

N. Car Operating Panel:  NEW 

a. One (1) applied car operating panel, consisting of a metal box containing operating 
fixtures and constructed of steel with satin stainless #4 finish.   

b. Suitably identify floor buttons, alarm button, door open button, door close button 
and emergency push to call button with SCS, Visionmark, or Entrada cast tactile 
symbols rear mounted.  Configure plates per local building code accessibility 
standards including Braille.  Locate operating controls no higher than 48” above 
the car floor; no lower than 35” for emergency push to call button and alarm 
button.   

c. Stainless steel tamperproof fixtures. 
d. Call buttons to be vandal-resistant with LED acknowledge lights and braille. 
e. 2” LED position indicator with direction of travel arrows. 
f. Provide alarm button to ring bell located on car, and sound distress signal at 

control panel.  Illuminate button when actuated. 
g. Provide keyed stop switch at bottom of car operating panel faceplate.  Arrange 

switch to sound main control panel distress signal when actuated.  Mark device to 
indicate “run” and “stop” positions. 

h. Provide “door open” button to stop and reopen doors or hold doors in open 
position. 

i. Provide “door close” button to activate door close cycle.  Cycle shall not begin 
until normal door dwell time for a car or hall call has expired, except firefighters’ 
operation. 

j. Provide firefighters’ Phase II key switch.  Include light jewel, buzzer, and call 
cancel button. Devices to be behind locked door with instructions on inside face of 
door. 

k. Provide lockable service compartment with recessed flush door. Door material and 
finish shall match car return panel or car operating panel faceplate.   

l. Include the following controls in lockable service cabinet with function and 
operating positions identified by permanent signage or engrave legend. 

1. Inspection switch 
2. Light switch 
3. Independent service switch 
4. Stop switch 
5. 2 speed fan switch 
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6. Door delay buzzer 
7. 110V GFCI duplex receptacle 

m. Provide black paint filled (except as noted), engraved, or approved etched signage 
as follows with approved size and font: 

i. Car number on main car operating panel. 

n. Emergency Phone: Rath Microtech that meets A17.1 2019 code. 
o. Card Readers: Provide wiring from controller to car operating panel, tagged and 

looped in car operating panel if not hooked up to a card reader. 

O. Car Top Control Station:  NEW. Top of car station shall have an inspection switch which 
overrides all other inspection switches, with up and down buttons and a stop switch. The top of 
car should be properly lighted and the light should be properly guarded. The inspection station 
shall comply with all current code requirements, including operational and labeling 
requirements. 

P. Communication System:   

a. “Push to Call,” two way communication instrument in car with automatic dialing, 
tracking, and recall features with shielded wiring to car controller in machine 
room.  Provide dialer with automatic rollover capability with minimum two 
numbers.   

b. “Push to Call” button or adjacent light jewel shall illuminate and flash when call is 
acknowledged. Button shall match car operating panel pushbutton design.  Provide 
uppercase “PUSH TO CALL”, “HELP ON THE WAY” engraved signage adjacent 
to button. 

c. Provide “Push to Call” button tactile symbol, engraved signage, and Braille 
adjacent to button mounted integral with car front return panel. 

d. Provide video requirements to meet A17.1 2019. 

2.13 CAR ENCLOSURE 

A. All cab material, design, lighting, ventilation and exits shall comply with "American National 
Standard Safety Code for Elevators, ASME A17.1 and/or local codes. Where codes conflict the 
more stringent shall apply. 

B. Car Enclosure:  NEW 

a. Shell: NEW. Baked enamel finish 
b. Canopy: NEW 
c. Car top Railing: Provide steel angle car top railings 
d. Transom/Return: NEW. Satin Stainless #4 finish 
e. Sill: NEW – Extruded Aluminum 

C. Car Door: NEW 

a. Shell: 16 gauge CRS clad with 16 gauge #4 finish stainless steel 
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D. Provide removable protective wall pads with padlocks inside elevator car to protect the wall 
panels.  Pads shall meet all codes for elevator car enclosures, and be equal to Palmer "PalmTuff 
Vinyl Pads".  Color to be selected by owner from mfg. standards.  

E. Cab Finishes: 

a. Wall Panels – Vertical Panels (Satin Stainless Finish) 
b. Ceiling – Translucent Diffuser type 
c. Handrail on side and rear wall – rectangular 1.5 inch flat bar 
d. Flooring – 1/8” Vinyl Tile 

2.14 HALL CONTROL STATIONS 

A. Pushbuttons: NEW 

a. Provide one (1) riser with surface mounted faceplates - For each group of elevators 
b. Include pushbuttons for each direction of travel which illuminate to indicate call 

registration 
c. Include approved engraved message and pictorial representation prohibiting use of 

elevator during fire or other emergency situation as part of faceplate 
d. Pushbutton design shall match car operating panel pushbuttons.   
e. Provide pushbutton and light assemblies.   
f. Provided enlarged faceplate to cover existing wall block out and facilitate 

handicapped access requirements.   
g. Include approved engraved message and pictorial representation prohibiting use of 

elevator during fire or other emergency situation as part of faceplate.   
h. Provide any cutting and patching required.  
i. Finish to be satin stainless #4. 
j. For car #1 & #2 – relocate fixture to be in between elevators. 
k. Fixtures to be vandal-resistant. 

B. Provide Innovation Industries or approved equal 

2.15 SIGNALS 

A. Combination Hall Lantern:  NEW - at all floors 

a. Provide direction lantern at all floors 
b. Projecting white lenses, Up and Down 
c. LED bulbs, white Up and red Down 
d. Minimum 2” high lens 
e. Sound tone once for up and twice for down direction 
f. Sound level to be adjustable from 0-80 dBA 
g. Fixtures to be vandal-resistant. 

B. Car Position Indicator:  NEW 

a. Alpha-numeric digital indicator containing floor designations and direction arrows 
a minimum of 2” high to indicate floor served and direction of car travel.  Locate 
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fixture in each car operating panel.  When a car leaves or passes a floor, illuminate 
indication representing position of car in hoistway.  Illuminate proper direction 
arrow to indicate direction of travel. Cover existing box with satin stainless plate. 

C. Faceplate Material and finish:  #4 Satin stainless steel finish 

D. Floor Passing Tone:  Provide an audible tone of no less than 20 decibels and frequency of no 
higher than 1500 Hz. To sound as the car passes or stops at a floor served. 

E. Communication failure signal at first floor 

2.16 FIREMAN/EMERGECNY OPERATION 

A. Fireman Recall/Emergency Operation shall include Phase I Primary and Phase II Alternate 
Floor operation in accordance with ANSI Elevator Code ad local Code requirements. 

2.17 CONTROLLER DIAGNOSTICS 

A. Controller shall include the ability to perform diagnostic analysis of the system and be capable 
of determining faults. When a fault occurs, the computer shall be able to provide a retrievable 
fault code message. 

B. The following shall be provided: 

a. Instructions for proper use of diagnostics with all coding and other operational 
requirements. 

b. Maintenance, calibration and recalibration of the diagnostic system, and update the 
associated instructions and other related documents under the service agreement. 

C. If the equipment for fault diagnosis is not completely self-contained within the controllers, but 
requires a separate detachable device, that device shall be furnished to as part of the installation. 
Such device shall be in the possession of and become the property of the owner. 

PART 3 - PART 3 EXECUTION 

3.1 SITE CONDITION INSPECTION 

A. Prior to beginning installation of equipment, examine hoistway and machine room areas. Verify 
that no irregularities exist which affect execution of work specified. 

B. Do not proceed with installation until work in place conforms to project requirements. 

3.2 DELIVERY / STORAGE / HANDLING / COORDINATION 

A. Delivery and Storage of Material and Tools 

1. Delivery, Storage and Handling: 
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a. Deliver materials to the site ready for use in the accepted manufacturer's original 
and unopened containers and packaging, bearing labels as to type of material, 
brand name and manufacturer's name. Delivered materials shall be identical to 
accepted samples. 

b. Store materials under cover in a dry and clean location, off the ground. 

c. Remove delivered materials which are damaged or otherwise not suitable for 
installation from the job site and replace with acceptable materials. 

2. The Owner shall bear no responsibility for the materials, equipment or tools of the 
Contractor and shall not be liable for any loss thereof or damage thereto. 

3. The Contractor shall confine storage of materials on the job site to the limits and locations 
designated by the Owner and shall not unnecessarily encumber the premises or overload 
any portion with materials to a greater extent than the structural design load of the Facility. 

B. Work with Other Trades / Coordination 

1. Coordinate installation of sleeves, block outs, equipment with integral anchors, and other 
items that are embedded in concrete or masonry for the applicable equipment. Furnish 
templates, sleeves, equipment with integral anchors, and installation instructions and 
deliver to Project site in time for installation. 

2. Coordinate sequence of installation with other work to avoid delaying the Work. 
3. Coordinate locations and dimensions of other work relating to the equipment scheduled 

for installation including pit ladders, sumps, and floor drains in pits; entrance subsills; 
machine beams; and electrical service, electrical outlets, lights, and switches in pits and 
machine rooms, secondary levels, overhead sheave rooms and hoistways as it relates to 
the specific equipment. 

C. Removal of Rubbish and Existing Equipment 

1. On a scheduled basis, the Contractor shall remove all rubbish generated in performing 
work specified in the Contract Documents from the job site. 

2. Any component of the existing elevator plant that is not reused under the scope of work 
specified in the Contract Documents shall become property of the Contractor and, as 
such, shall be removed from the premises at the Contractor’s sole expense. 

3. The Contractor agrees to dispose of the aforementioned equipment and rubbish in 
accordance with any and all applicable Federal, State, and municipal environmental 
regulations, and further accepts all liability that may result from handling and/or 
disposing of said material. 

D. Protection of Work and Property 

1. The Contractor shall continuously maintain adequate protection of all their work from 
damage and shall protect the Owner’s property from injury or loss arising out of this 
contract. 

2. The Contractor shall make good any such damages, injury or loss, except such as may be 
directly caused by agents or employees of the Owner. 

3. The Contractor shall provide all barricades required to protect open hoistways or shafts 
per OSHA regulations. Such protection shall include any necessary guards or other 
barricades for employee protections during and after the modernization procedure. 



City of Gaithersburg 
Old Towne Elevator Replacement Design                                                                        Permit Submission 

HYDRAULIC ELEVATOR MODERNIZATION 142100 - 23 

3.3 INSTALLATION 

A. Install all equipment in accordance with Contractor’s instructions, referenced codes, 
specification, and approved submittals. 

B. Install machine room equipment with clearances in Accordance with referenced codes, and 
specification. 

C. Install all equipment so it may be easily removed for maintenance and repair. 
D. Install all equipment for ease of maintenance. 
E. Install all equipment to afford maximum accessibility, safety, and continuity of operation. 

3.4 FIELD QUALITY CONTROL 

A. Work at jobsite will be checked during course of installation.  Full cooperation with reviewing 
personnel is mandatory.  Accomplish corrective work required prior to performing further 
installation. 

B. Have code Authority acceptance inspection performed and complete corrective work. 

3.5 CLEANUP 

A. Keep work areas orderly and free from debris during progress of project.  Remove packaging 
materials on a daily basis. 

B. Remove all loose materials and filings resulting from work. 
C. Clean machine room equipment and floor.  
D. Clean hoistways, car, car enclosure, entrances, operating and signal fixtures. 

3.6 ACCEPTANCE REVIEW AND TESTS 

A. As a minimum: 

1. Elevator hoistways and all equipment therein shall be cleaned and left free of rust,  
filings, welding slag, rubbish, loose plaster, mortar drippings, extraneous construction 
materials, dirt, and dust.  Include walls, building beams, sill ledges, and hoistway divider 
beams. 

2. Care shall be taken by work persons not to mark, soil, or otherwise deface existing or 
new surfaces. Clean and restore such surfaces to their original condition. 

3.7 SPECIAL CONDITIONS 

A. Provide escort and access to hoistways for Owner representatives to perform reviews and 
substantial completion surveys, when requested. 

B. Maintain a current license to work in the local municipality, count and state in which the project 
is located to do wok of this nature. 

C. Comply with laws, ordinances, rules, and regulations, including standards as set forth in the 
rules and regulations of the local municipality, county, and state in which the project is located. 
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D. Nothing contained in these specifications shall be so construed as to conflict with any codes or 
state or local laws, ordinances, rules, or regulations governing the work specified herein. 

E. Work Installed under these specifications shall be subject to inspection and approval by any 
authority having jurisdiction, notwithstanding anything in these specifications to the contrary. 

F. Confine all apparatus, the storage of materials and the operation of workmen to limits 
established by laws, ordinances, permits or directions of the owner and do not unreasonably 
encumber the premises with material. Flammable or combustible materials shall be properly 
stored. 

G. Do not load or permit any part of the structure to be loaded with a weight that will endanger the 
property’s safety. 

3.8 GENERAL REQUIREMENTS 

A. All work by others shall be included in the work of this contractor. This is a turn-key 
modernization project.  

3.9 RELATED WORK 

A. Work by Elevator Contractor Included in the Base Bid 

1. Elevator The following requirements shall be applicable based on prevailing conditions at 
the site of work and/or mandated modifications for code compliance. 

a. Instructions Installation of new fully enclosed, externally operated, fused (or 
circuit breaker), main line and/or auxiliary disconnect switch(s), properly located 
in accordance with local law that can be locked in the open (off) position. A true 
building ground conductor shall be provided in each disconnect. Provide auxiliary 
disconnects as required by code. Provide auxiliary disconnects where required. 

b. Installation of new electrical conduit and power feeders between the load side of 
existing and new main line disconnect switches and new elevator control 
equipment. 

c. Provide auxiliary power feeds with required distribution load center (circuit 
breaker panel) for intercommunication, cab lighting or other specialty devices 
existing or to be provided by the Elevator Contractor. 

1. Voltage shall be 110 VAC with one 15 Amp circuit breaker or fuse for 
lighting of each individual elevator car enclosure. 

2. Circuit breakers and/or fused disconnects shall be lockable in the “OFF” 
position in accordance with applicable code. 

 
d. Properly label all electrical devices with source of power. 
e. The top surface of any setback or projection in the hoistway that measures 2” or 

more in width shall be beveled at an angle of not less than 75 degrees from 
horizontal. Each bevel plate shall be constructed from prime painted 14 gauge 
cold- rolled steel and installed so as to conform with ASME A17.1 elevator safety 
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code as modified by, and/or in addition to codes and standards accepted by the 
AHJ. 

f. Provide each machine room, secondary space and pit with a self-closing, self- 
locking access door. Locking means shall be spring-type arranged to permit the 
doors to be opened from the inside without a key. 

g. Installation of new permanent lighting fixtures with protective guards and 110 volt 
duplex GFI receptacles inside the machine rooms. Illumination shall be no less 
than 19 foot-candles at floor level. A light control switch shall be provided 
immediately adjacent to the machine room entrance doors. Provide necessary 
receptacles as required to supply power to auxiliary elevator equipment and/or 
remotely located monitors. 

h. Provide machinery spaces with permanent lighting fixtures fitted with protective 
guards and a duplex GFI receptacle. Illumination shall be no less than 19 foot-
candles at floor level. A light control switch must be provided immediately 
adjacent to the secondary level entrance door/ladder in accordance with code. 

i. Provide each elevator pit and walk in pits with a 110 volt GFI duplex receptacle 
and a permanent lighting fixture equipped with protective guard. Illumination shall 
be no less than 10 foot-candles at pit floor level. A light control switch must be 
provided and so positioned as to be readily accessible from the pit entrance door or 
ladder. 

j. Provide the following signage, plates and tags: 

1. Provide access doors to each electrical control room, secondary or machinery 
space with signs that read “ELEVATOR MACHINE ROOM”. Letters shall 
be not less than 2” high. 

2. Provide all required manufacturer data plates and installation-specific tags 
and signs of the types and styles containing information as required by 
applicable Codes and Standards as adopted and/or modified by the AHJ. 

 
k. Where the pit extends more than 3 feet below the sill of the pit access door, 

provide a permanent fixed metal ladder. 

1. Provide access doors to each electrical control room, secondary or machinery 
space with signs that read “ELEVATOR MACHINE ROOM”. Letters shall 
be not less than 2” high. 

2. The rungs shall be a minimum of 12” wide. Where prevailing conditions 
prevent a 12” wide rung, the rung may be reduced to no less than 9”. 

3. The rungs shall be spaced 12” on center. 
4. A clear distance of no less than 4 ½” from the centerline of the rungs and 

handgrips to the nearest permanent object in back of the ladder shall be 
provided. 

a. Where prevailing conditions prohibit the installation of the required 
ladder as specified above, the Elevator Contractor shall coordinate 
requirements necessary for compliance with the Authority Having 
Jurisdiction. 

l. Provide a standard railing conforming to Code on the outside perimeter of the car 
top on all sides where the perpendicular distance between the edges of the car top 
and the adjacent hoistway enclosure exceeds 300 mm (12 in.) horizontal clearance 
or as otherwise required by the Authority Having Jurisdiction. 
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m. Provide necessary patching, repairing and installation of masonry and/or dry wall 
for smooth and legal elevator hoistways. 

n. Provide masonry patching and fire-stopping in machine rooms as required to meet 
code. 

o. Provide any required repair of smoke holes with subway grating covers in the 
machine rooms and/or secondary levels where applicable. All smoke ventilation 
provisions, including duct work, dampers, fans, fire control interfaces, in 
accordance with local codes, shall be reviewed for proper operation. 

p. Confirm existing machine room HVAC will maintain the ambient air temperature 
and humidity in the range specified by the microprocessor-control elevator 
equipment manufacturer to ensure safe and normal operation of the elevators or 
provide installation of new HVAC inside the machine rooms so as to maintain 
ambient temperature and humidity levels that are within the range specified by the 
microprocessor-control equipment manufacturers.  

q. Block and seal/infill exhaust vents and ventilation fans per code requirements. 
r. Provide a smoke detector and/or smoke detector alarm system meeting the 

requirements of A17.1 and/or the Local Governing Authority as may be further 
specified. 

s. Installation of fire emergency control interface provisions for automatic recall of 
the elevator(s) through operation of the fire detection system. Provisions shall be 
made for alternate designated fire recall landing with connection contingent on 
Codes recognized by the local governing authority. The interfacing contacts shall 
be wired to an electrical junction box located inside each elevator machine room 
for connection to the elevator control systems by the Elevator Contractor. Each 
wire shall be clearly labeled with its control function. Coordinate the type of 
interface required for the specific elevator control apparatus with the Elevator 
Contractor. 

t. Where sprinkler fire protective systems are provided inside any elevator hoistway, 
machine room or associated machinery space, provisions shall be made for the 
disconnecting of the main line power supply from the affected elevator prior to 
activation. This means of disconnect shall be manually reset in accordance with 
code. 

u. If applicable, installation of emergency power control interface provisions to signal 
the elevator control apparatus of a transfer from normal (utility) power to the 
building emergency (generator) power supply. Also, provide additional control 
interface to give advanced notification to the elevator control apparatus that the 
power source will transfer from emergency (generator) power to normal (utility) 
power. Interfacing contacts shall be wired to an electrical junction box located 
inside each machine room for connection to the elevator control equipment by the 
Elevator Contractor. Coordinate the type of interface required for the specific 
elevator control apparatus with the Elevator Contractor. Installation of provisions 
for emergency power to operate machine room HVAC and all other code required 
devices. 

1. On the line side of each main line disconnect switch, provide some means to 
absorb power that may be regenerated by the elevator hoist motor during 
emergency power operation. 

2. Normal Power/Emergency Power Control Signals consisting of two (2) dry 
contacts provided by others to function as follows: 
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a. One (1) dry contact normally open to make when Normal Power is available. 
(Logic state of dry contact is to be confirmed by the Manufacturer of the 
Elevator Control Equipment). 

b. One (1) dry contact normally open to make when emergency power is 
available. (Logic state of dry contact is to be confirmed by the Manufacturer 
of the Elevator Control Equipment). 

v. Provide necessary telephone wiring with connection to local telephone service for 
remote elevator monitoring and/or two-way voice emergency communications 
systems. 

1. Terminate the telephone wiring in junction boxes or standard phone jack 
terminals in the machine room. 

2. Coordinate the quantity and termination method of individual phone 
connections with the Elevator Contractor. 

3. Identify each phone line for connection by the Elevator Contractor to the 
appropriate elevator device(s). 

4. Telephone wiring, where required by applicable codes, shall be installed in 
conduit. 

w. Provide means to detect or remove water infiltration into pit as required by ASME 
A17.1 and AHJ. 

x. Subsequent to the contract execution, the Contractor shall perform the following 
procedures and engineering tasks relative to balance loading of system and cab 
work included under base specification requirements and alternative/optional 
upgrades: 

1. Perform balance load testing to determine existing conditions and 
requirements applicable to new/modified equipment. 

2. Provide data for Purchaser and/or their agents to evaluate any limitations that 
may be placed on design/finish options due to prevailing conditions or total 
suspended loading. 

3.11 AUXILIARY SYSTEMS / TESTING PROCEDURES 

A. Smoke Detector System 

1. The Elevator Contractor shall make all necessary modifications to the existing smoke 
detector system for elevator recall to the new elevator controls so they comply with the 
governing authority’s requirements and ASME A17.1 as approved or modified under 
local code. Additional components shall be provided and installed as required. The 
system shall notify the main panel as required by local code. 

a. The activation of a smoke detector in any elevator lobby or associated elevator 
machine room other than the designated level (1st Floor) shall cause all cars in all 
groups that serve that lobby to return non-stop to the designated level (1st Floor). 

b. The activation of a smoke detector at the designated level (1st Floor) shall cause the 
cars to return to an alternate level as required and/or allowed by applicable code 
unless the Phase I key-operated switch is in the “firemen service” position. 

c. Smoke detectors and/or smoke detector system shall not be self-resetting. 
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d. Elevator Contractor shall provide all wiring, conduit and make final connections. 
Conduit may run in elevator hoistway as part of elevator control signal systems 
provided such circuitry is installed per local code requirements. 

 
 
 
END OF SECTION 
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Motors. 
2. Sleeve-seal systems. 
3. Grout. 
4. Silicone sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of product, excluding motors which are included in Part 1 of the plumbing 
equipment Sections. 

a. Include construction details, material descriptions, and dimensions of individual 
components, and finishes. 

b. Include operating characteristics and furnished accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type to include in operation and maintenance 
manuals. 

1.5 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Compatibility: Provide products suitable for piping service fluids, materials, working pressures, 
and temperatures. 

B. Capability: Provide products and installations to accommodate maximum axial movement as 
scheduled or indicated on Drawings. 

2.2 MOTORS 

A. Motor Requirements, General: 

1. Content includes motors for use on alternating-current power systems of up to 600 V and 
installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

2. Comply with requirements in this Section except when stricter requirements are specified 
in equipment schedules or Sections. 

3. Comply with NEMA MG 1 unless otherwise indicated. 

B. Motor Characteristics: 

1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft. 
above sea level. 

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

C. Single-Phase Motors: 

1. Motors larger than 1/20 hp must be one of the following, to suit starting torque and 
requirements of specific motor application: 

a. Permanent-split capacitor. 
b. Split phase. 
c. Capacitor start, inductor run. 
d. Capacitor start, capacitor run. 

2. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial 
and thrust loading. 

3. Motors 1/20 HP and Smaller: Shaded-pole type. 
4. Thermal Protection: Internal protection to automatically open power supply circuit to 

motor when winding temperature exceeds a safe value calibrated to temperature rating of 
motor insulation. Thermal-protection device will automatically reset when motor 
temperature returns to normal range. 

D. Electronically Commutated Motors: 
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1. Microprocessor-Based Electronic Control Module: Converts 120 V or 240 V single-phase 
AC power to three-phase DC power to operate the brushless DC motor. 

2. Three-phase power motor module with permanent magnet rotor. 
3. Circuit board or digital speed controller/LED display. 

E. Sleeve-Seal Systems: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Advance Products & Systems, LLC. 
b. GPT; a division of EnPRO Industries. 
c. Metraflex Company (The). 
d. Proco Products, Inc. 

2. Description: Modular sealing-element unit, designed for field assembly, for filling 
annular space between piping and sleeve. 

a. Hydrostatic Seal: 20 psig minimum. 
b. Sealing Elements:  EPDM-rubber, High-temperature-silicone, or Nitrile (Buna-N) 

interlocking links shaped to fit surface of pipe. Include type and number required 
for pipe material and size of pipe. 

c. Pressure Plates:  Carbon steel, Composite plastic, Stainless steel, or Stainless steel, 
Type 316. 

d. Connecting Bolts and Nuts:  Carbon steel, with zinc coating, ASTM B633, 
Stainless steel, or Stainless steel, Type 316 of length required to secure pressure 
plates to sealing elements. 

F. Grout: 

1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls 
or floors. 

2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

G. Silicone Sealants: 

1. Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 
25 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) GE Construction Sealants; Momentive Performance Materials Inc. 
2) ITW Polymers Sealants North America. 
3) Polymeric Systems, Inc. 
4) Sherwin-Williams Company (The). 

http://www.specagent.com/Lookup?ulid=1121
http://www.specagent.com/Lookup?ulid=13010
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5) Sika Corporation. 
6) The Dow Chemical Company. 
7) Tremco Incorporated. 

b. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

2. Silicone Sealant, S, P, T, NT: Single-component, 100/50, pourable, plus 100 percent and 
minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone 
joint sealant. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Pecora Corporation. 
2) Sika Corporation. 
3) The Dow Chemical Company. 
4) Tremco Incorporated. 

b. Standard: ASTM C920, Type S, Grade P, Class 100/50, Uses T and NT. 

3. Silicone Foam Sealant: Multicomponent, silicone-based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, nonshrinking foam. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Smooth-On. 

2.3 ESCUTCHEONS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. BrassCraft Manufacturing Co.; a Masco company. 
2. Dearborn Brass. 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The). 
5. Mid-America Fittings, LLC; A Midland Industries Company. 
6. ProFlo; a Ferguson Enterprises, Inc. brand. 

B. Escutcheon Types: 

1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
2. One-Piece, Stainless Steel Type: With polished stainless steel finish. 
3. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 
4. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel brass with polished, 

chrome-plated finish and spring-clip fasteners. 
5. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip 

fasteners. 

http://www.specagent.com/Lookup?ulid=14885
http://www.specagent.com/Lookup?ulid=13009
http://www.specagent.com/Lookup?ulid=13049


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission  

COMMON WORK RESULTS FOR PLUMBING 220500 - 5 

6. Retain one or both finish options in "Split-Plate, Stamped-Steel Type" Subparagraph 
below that match escutcheon types retained in Part 3. Escutcheons described in 
subparagraph are generally available in 5/8-inch (15-mm) OD, 7/8-inch (22-mm) OD, 1-
1/4-inch (32-mm) OD, 1-1/2-inch (38-mmm) OD, 3/8-inch (9.5-mm) IPS, 1/2-inch (13-
mm) IPS, 3/4-inch (19-mm) IPS, 1-inch (25-mm) IPS, 1-1/4-inch (32-mm) IPS, 1-1/2-
inch (38-mm) IPS, and 2-inch (50-mm) IPS. 

7. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and 
exposed-rivet hinge; and spring-clip fasteners. 

8. Pressure Connection: Lead-free brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe 
threads and bottom-outlet type unless back-outlet type is indicated. 

9. Movement: Mechanical, with link to pressure element and connection to pointer. 
10. Dial: Nonreflective aluminum with permanent scale markings graduated in psi and kPa. 
11. Pointer: Dark-colored metal. 
12. Window:  Glass, Safety glass, or acrylic plastic. 
13. Accuracy:  Grade B, plus or minus 2 percent of middle half of span. 

C. Gauge Attachments, Lead Free: 

1. Snubbers: ASME B40.100, lead-free brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 
pipe threads and piston or porous-metal-type surge-dampening device. Include extension 
for use on insulated piping. 

2. Valves:  Lead-free brass or stainless steel needle, with NPS 1/4 or NPS 1/2, 
ASME B1.20.1 pipe threads. 

D. Test Plugs, Lead Free: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. IMI Flow Design, Inc. 
b. Miljoco Corporation. 
c. Nexus Valve, Inc.; Aalberts Hydronic Flow Control. 
d. Peterson Equipment Co., Inc. 
e. Trerice, H. O. Co. 
f. WATTS; A Watts Water Technologies Company. 
g. Weiss Instruments, Inc. 
h. Weksler Glass Thermometer Corp. 

2. Source Limitations: Provide lead-free test plugs from single manufacturer. 
3. Description: Test-station fitting made for insertion into piping tee fitting. 
4. Body: Lead-free brass or stainless steel with core inserts and gasketed and threaded cap. 

Include extended stem on units to be installed in insulated piping. 
5. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread. 
6. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 
7. Core Inserts:  Chlorosulfonated polyethylene synthetic or EPDMself-sealing rubber. 

E. Test-Plug Kits, Lead Free: 

http://www.specagent.com/Lookup?ulid=15512
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Blue Ribbon Corp. 
b. Peterson Equipment Co., Inc. 

2. Source Limitations: Provide lead-free test-plug kits from single manufacturer. 
3. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gauge and 

adapter, and carrying case. Thermometer sensing elements, pressure gauge, and adapter 
probes are to be of diameter to fit test plugs and of length to project into piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES - GENERAL 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that 

joint sealant manufacturer's literature indicates is appropriate for size, depth, and location 
of joint. 

D. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Assemble sleeve-seal system components, and install in annular space 
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to 
expand and make a watertight seal. 

http://www.specagent.com/Lookup?ulid=15513
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3.3 INSTALLATION OF ESCUTCHEONS 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 
and with OD that completely covers opening. 

3.4 INSTALLATION OF GAUGES 

A. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at 
most readable position. 

B. Install pressure gauges in the following locations: 

1. Building water service entrance into building. 
2. Inlet and outlet of each pressure-reducing valve. 
3. Discharge of each domestic sump pump. 

3.5 CONNECTIONS 

A. Install meters and gauges adjacent to machines and equipment to allow space for service and 
maintenance of meters, gauges, machines, and equipment. 

3.6 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 

B. Adjust faces of meters and gauges to proper angle for best visibility. 

3.7 FIELD QUALITY CONTROL 

A. Sleeves and Sleeve Seals: 

1. Perform the following tests and inspections: 

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. 
Repair leaks and retest until no leaks exist. 

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

2. Prepare test and inspection reports. 

B. Escutcheons: 

1. Using new materials, replace broken and damaged escutcheons and floor plates. 
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3.8 SLEEVES APPLICATION 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above and below Grade: 

a. Sleeves seal systems. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

3.9 ESCUTCHEONS APPLICATION 

A. Escutcheons for New Piping and Relocated Existing Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern. 
2. Chrome-Plated Piping: One piece, steel, cast brass, or split-casting brass with polished, 

chrome-plated finish. 
3. Insulated Piping: 

a. One piece, steel with polished, chrome-plated finish. 
b. One piece, stainless steel with polished stainless steel finish. 
c. One piece, cast brass with polished, chrome-plated finish. 
d. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 

plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

 
3.10 PRESSURE-GAUGE APPLICATION 

A. Pressure gauges at suction and discharge of each sump pump are to be the following: 

1.  Sealed, direct mounted, plastic case. 

3.11 PRESSURE-GAUGE SCALE-RANGE APPLICATION 

A. Scale Range for Water Piping:  

1. 0 to 100 psi. 
 

END OF SECTION 220500 
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on alternating-current 
power systems up to 600 V and installed at equipment manufacturer's factory or shipped 
separately by equipment manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 
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2.3 POLYPHASE MOTORS 

A. Description: NEMA MG 1, Design B, medium induction motor. 

B. Service Factor: 1.15. 

C. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

D. Temperature Rise: Match insulation rating. 

E. Insulation:  Class F. 

F. Code Letter Designation: 

1. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic. 

G. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 
requirements for controller with required motor leads. Provide terminals in motor terminal box, 
suited to control method. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

C. Motors 1/20 HP and Smaller: Shaded-pole type. 

D. Thermal Protection: Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation. Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 220513 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves without waterstop. 
2. Sleeves with waterstop. 
3. Stack-sleeve fittings. 
4. Sleeve-seal systems. 
5. Grout. 
6. Silicone sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES WITHOUT WATERSTOP 

A. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends. 

B. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with 
plain ends. 

C. Steel Sheet Sleeves: ASTM A653/A653M, 0.0239-inch minimum thickness; hot-dip galvanized, 
round tube closed with welded longitudinal joint. 

D. PVC Pipe Sleeves: ASTM D1785, Schedule 40. 

E. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 
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2.2 SLEEVES WITH WATERSTOP 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Advance Products & Systems, LLC. 
2. CALPICO, Inc. 
3. GPT; a division of EnPRO Industries. 
4. Metraflex Company (The). 

B. Description: Manufactured PVC/HDPE or stainless steel, sleeve-type, waterstop assembly made 
for imbedding in concrete slab or wall. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Advance Products & Systems, LLC. 
2. CALPICO, Inc. 
3. GPT; a division of EnPRO Industries. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Designed to form a hydrostatic seal of 20 psig minimum. 
2. Sealing Elements: EPDM-rubber, High-temperature-silicone Nitrile (Buna N) 

interlocking links shaped to fit surface of pipe. Include type and number required for pipe 
material and size of pipe. 

3. Pressure Plates:  Carbon steel, Composite plastic, or Stainless steel. 
4. Connecting Bolts and Nuts:  Carbon steel, with ASTM B633 coating of length required to 

secure pressure plates to sealing elements. 

2.4 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or 
floors. 

B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000 psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 
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2.5 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Permathane; a Holcim brand. 
c. Polymeric Systems, Inc. 
d. Sherwin-Williams Company (The). 
e. Sika Corporation. 
f. The Dow Chemical Company. 
g. Tremco Incorporated. 

2. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES - GENERAL 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal the space outside of sleeves in slabs and walls 
without sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
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3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 
appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 INSTALLATION OF SLEEVES WITH WATERSTOP 

A. Install sleeve with waterstop as new walls and slabs are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout or silicone sealant, seal the space around outside of sleeves. 

3.3 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

2. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

B. Prepare test and inspection reports. 

3.5 SLEEVE SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above and below Grade: 
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a. Sleeves with waterstops. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

2. Concrete Slabs above Grade:  

a. Sleeves with waterstops. 

3. Interior Partitions: 

a. Sleeves without waterstops. 

END OF SECTION 220517 
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SECTION 220523.12 - BALL VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 
2. Bronze ball valves. 
3. Steel ball valves. 
4. Iron ball valves. 

1.2 DEFINITIONS 

A. CWP: Cold working pressure. 

B. RPTFE: Reinforced polytetrafluoroethylene. 

C. WOG: Water, oil, gas. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Brass ball valves. 
2. Bronze ball valves. 
3. Steel ball valves. 
4. Iron ball valves. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and soldered ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of valve from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Standards: 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.5 for flanges on steel valves. 
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
5. ASME B16.18 for cast copper solder-joint connections. 
6. ASME B16.22 for wrought copper and copper alloy solder-joint connections. 
7. ASME B16.34 for flanged and threaded end connections 

C. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

E. Valve Sizes: Same as upstream piping unless otherwise indicated. 

F. Valve Actuator Type: 

1. Hand Lever: For quarter-turn valves smaller than NPS 4. 

G. Valves in Insulated Piping: 

1. Provide 2-inch extended neck stems. 
2. Extended operating handles with nonthermal-conductive covering material and protective 

sleeves that allow operation of valves without breaking vapor seals or disturbing 
insulation. 

3. Memory stops that are fully adjustable after insulation is applied. 

2.3 BRASS BALL VALVES 

A. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A.Y. McDonald Mfg. Co. 

http://www.specagent.com/Lookup?ulid=9491
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b. American Valve, Inc. 
c. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
d. Bray Commercial. 
e. Center Line; a Crane Co. brand. 
f. DynaQuip Controls. 
g. FNW; Ferguson Enterprises, Inc. 
h. Hammond Valve. 
i. Jenkins Valves; a Crane Co. brand. 
j. Jomar Valve. 
k. KITZ Corporation. 
l. Lance Valves. 
m. Marwin Valve; Richards Industries. 
n. Milwaukee Valve Company. 
o. Mueller Streamline Co.; a company of Mueller Industries. 
p. Red-White Valve Corp. 
q. Stockham; a Crane Co. brand. 
r. Viega LLC. 
s. WATTS; A Watts Water Technologies Company. 

2. Standard: MSS SP-110; MSS SP-145. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Forged brass. 
6. Ends: Threaded or soldered. 
7. Seats: PTFE. 
8. Stem: Brass. 
9. Ball: Chrome-plated brass. 
10. Port: Full. 

B. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or Soldered 
Ends: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A.Y. McDonald Mfg. Co. 
b. American Valve, Inc. 
c. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
d. Hammond Valve. 
e. Jenkins Valves; a Crane Co. brand. 
f. Jomar Valve. 
g. KITZ Corporation. 
h. Lance Valves. 
i. Marwin Valve; Richards Industries. 
j. Milwaukee Valve Company. 
k. Red-White Valve Corp. 
l. Stockham; a Crane Co. brand. 
m. Viega LLC. 
n. WATTS; A Watts Water Technologies Company. 
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2. Standard: MSS SP-110; MSS SP-145. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Forged brass. 
6. Ends: Threaded or soldered. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
10. Port: Full. 

C. Brass Ball Valves, Two Piece with Regular Port and Stainless Steel Trim, Threaded or Soldered 
Ends: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A.Y. McDonald Mfg. Co. 
b. American Valve, Inc. 
c. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
d. Center Line; a Crane Co. brand. 
e. Hammond Valve. 
f. Jomar Valve. 
g. KITZ Corporation. 
h. Lance Valves. 
i. Marwin Valve; Richards Industries. 
j. Milwaukee Valve Company. 
k. Neles Corporation. 
l. Red-White Valve Corp. 
m. Stockham; a Crane Co. brand. 
n. Viega LLC. 
o. WATTS; A Watts Water Technologies Company. 

2. Standard: MSS SP-110; MSS SP-145. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Brass or bronze. 
6. Ends: Threaded or soldered. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
10. Port: Regular. 

2.4 BRONZE BALL VALVES 

A. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Threaded or Soldered 
Ends: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Center Line; a Crane Co. brand. 
c. Hammond Valve. 
d. Jenkins Valves; a Crane Co. brand. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corp. 
h. Stockham; a Crane Co. brand. 
i. Viega LLC. 
j. WATTS; A Watts Water Technologies Company. 
k. Zurn Industries, LLC. 

2. Standard: MSS SP-110; MSS SP-145. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Bronze. 
6. Ends: Threaded or soldered. 
7. Seats: PTFE. 
8. Stem: Bronze or brass. 
9. Ball: Chrome-plated brass. 
10. Port: Full. 

B. Bronze Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or Soldered 
Ends: 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 
2. Standard: MSS SP-110; MSS SP-145. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Bronze. 
6. Ends: Threaded or soldered. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
10. Port: Full. 

2.5 STEEL BALL VALVES 

A. Steel Ball Valves with Full Port, Class 150, Flanged or Threaded Ends: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Bray Commercial. 
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c. DynaQuip Controls. 
d. FNW; Ferguson Enterprises, Inc. 
e. Hammond Valve. 
f. Jomar Valve. 
g. Lance Valves. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Neles Corporation. 
k. Stockham; a Crane Co. brand. 
l. Viega LLC. 
m. WATTS; A Watts Water Technologies Company. 

2. Standard: MSS SP-72; MSS SP-110. 
3. CWP Rating: 285 psig. 
4. Body Design: Split body. 
5. Body Material: Carbon steel, ASTM A216/A216M, Type WCB. 
6. Ends: Flanged or threaded. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
10. Port: Full. 

2.6 IRON BALL VALVES 

A. Iron Ball Valves, Class 125, Flanged or Threaded Ends: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. American Valve, Inc. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Sure Flow Equipment Inc. 
d. WATTS; A Watts Water Technologies Company. 
e. Zurn Industries, LLC. 

2. Standard: MSS SP-72; MSS SP-110; MSS SP-145. 
3. CWP Rating: 200 psig. 
4. Body Design: Split body. 
5. Body Material: ASTM A126, gray iron. 
6. Ends: Flanged or threaded. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel. 
10. Port: Full. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 
size, length, and material. Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. Remove defective valves 
from site. 

3.2 INSTALLATION OF VALVES 

A. Install valves with unions or flanges at each piece of equipment arranged to allow space for 
service, maintenance, and equipment removal without system shutdown. 

B. Provide support to piping adjacent to valves such that no force is imposed upon valves. 

C. Locate valves for easy access. 

D. For valves in horizontal piping, install valves with stem at or above center of pipe. 

E. Install valves in position to allow full valve actuation movement. 

F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping 
and Equipment" for valve tags and schedules. 

G. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do 
not heat valves above maximum permitted temperature. Do not use solder with melting point 
temperature above valve manufacturer's recommended maximum. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service, but 
before final adjusting and balancing. Replace valves exhibiting leakage. 
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, provide the same types of valves with 
higher CWP ratings. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-
joint valve-end option or press-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where 
threaded valve-end option is indicated in valve schedules below. 

3. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends. 
4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where 

threaded valve-end option is indicated in valve schedules below. 
5. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends. 

 

 

END OF SECTION 220523.12 
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SECTION 220523.14 - CHECK VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bronze, lift check valves. 

1.2 DEFINITIONS 

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene-diene terpolymer. 

C. NBR: Nitrile butadiene rubber (also known as Buna-N). 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Bronze, lift check valves. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, press connections, and weld ends. 
3. Set check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of valve from single source from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Standards: 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.5 for flanges for metric standard piping. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for cast-copper solder joint. 
5. ASME B16.22 for wrought copper solder joint. 

C. AWWA Compliance: Comply with AWWA C606 for groove-end connections. 

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are unacceptable. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

2.3 BRONZE, LIFT CHECK VALVES 

A. Bronze, Lift Check Valves with Bronze Disc, Class 125: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Crane; Crane Energy Flow Solutions. 
b. Jenkins Valves; Crane Energy Flow Solutions. 
c. Stockham; Crane Energy Flow Solutions. 

2. Standard: MSS SP-80, Type 1. 
3. CWP Rating: 200 psig. 
4. Body Design: Vertical flow. 
5. Body Material: ASTM B61 or ASTM B62, bronze. 
6. Ends: Threaded or soldered. See valve schedule articles. 
7. Disc: Bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

http://www.specagent.com/Lookup?ulid=9517
http://www.specagent.com/Lookup?uid=123457063095
http://www.specagent.com/Lookup?uid=123457063093
http://www.specagent.com/Lookup?uid=123457063094
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B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 
size, length, and material. Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 INSTALLATION OF VALVES 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Provide support of piping adjacent to valves such that no force is imposed upon valves. 

C. Locate valves for easy access and where not blocked by equipment, other piping, or building 
components. 

D. Install valves so that stems are horizontal or slope upward from centerline of pipe. 

E. Install valves in position that does not project into aisles or block access to other equipment. 

F. Install valves in position to allow full stem and manual operator movement. 

G. Verify that joints of each valve have been properly installed and sealed to assure there is no 
leakage or damage. 

H. Check Valves: Install check valves for proper direction of flow. 

1. Lift Check Valves: With stem upright and plumb. 

I. Install valve tags. Comply with requirements in Section 220553 "Identification for Plumbing 
Piping and Equipment" for valve tags and schedules. 

J. Adhere to manufacturer's installation instructions. When soldering or brazing valves, do not 
heat valves above maximum permitted temperature. Do not use solder with melting point 
temperature above valve manufacturer's recommended maximum. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing. Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 
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1. Pump-Discharge Check Valves: 

a. NPS 2 (DN 50) and Smaller: Bronze, lift check valves with bronze disc. 

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP 
ratings may be substituted. 

C. End Connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded, soldered, or press-end 
connections. 

END OF SECTION 220523.14 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Fastener systems. 
3. Pipe stands. 
4. Pipe-positioning systems. 
5. Equipment supports. 

B. Related Requirements: 

1. Section 220500 "Common Work Results for Plumbing." 
2. Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment" for 

vibration isolation devices. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 

1. Pipe stands. 
2. Equipment supports. 

C. Delegated Design Submittals: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 2 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design trapeze pipe hangers and equipment supports. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or stainless 

steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel or 
stainless steel. 

2.3 FIBERGLASS PIPE HANGERS 

A. Clevis-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 1 steel pipe hanger, except hanger is made of 
fiberglass or fiberglass-reinforced resin. 

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of fiberglass polyurethane 
or stainless steel. 

3. Flammability: ASTM D635, ASTM E84, UL 94. 
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B. Strap-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 9 or Type 10 steel pipe hanger, except hanger 
is made of fiberglass-reinforced resin. 

a. Flammability: ASTM D635, ASTM E84, UL 94. 

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless 
steel. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland 
cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.5 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: 

http://www.specagent.com/Lookup?ulid=13286
http://www.specagent.com/Lookup?uid=123457101430
http://www.specagent.com/Lookup?uid=123457101431
http://www.specagent.com/Lookup?uid=123457101432
http://www.specagent.com/Lookup?ulid=13287
http://www.specagent.com/Lookup?uid=123457101435
http://www.specagent.com/Lookup?uid=123457101436
http://www.specagent.com/Lookup?uid=123457101437
http://www.specagent.com/Lookup?uid=123457101438
http://www.specagent.com/Lookup?uid=123457101439
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1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to 
support pipe, for roof installation without membrane penetration. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
3. Hardware: Galvanized steel or polycarbonate. 
4. Accessories: Protection pads. 

C. Low-Profile, Single-Base, Single-Pipe Stand: 

1. Description: Single base with vertical and horizontal members, and pipe support, for roof 
installation without membrane protection. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
3. Vertical Members: Two galvanized or stainless-steel, continuous-thread, 1/2-inch (12-

mm) rods. 
4. Horizontal Member: Adjustable horizontal, galvanized or stainless-steel pipe support 

channels. 
5. Pipe Supports:  Strut clamps, Clevis hanger, or Swivel hanger. 
6. Hardware:  Galvanized or Stainless steel. 
7. Accessories: Protection pads. 

2.6 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-
steel shapes. 

2.7 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies. 
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B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

3.2 INSTALLATION OF HANGERS AND SUPPORTS 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure. 

B. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install 
hangers and attachments as required to properly support piping from building structure. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete, after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

D. Pipe Stand Installation: 

1. Pipe Stand Types: Assemble components and mount on smooth surface. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

G. Install hangers and supports to allow controlled thermal movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

H. Install lateral bracing with pipe hangers and supports to prevent swaying. 

I. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms, and install reinforcing bars through openings at top of inserts. 

J. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

L. Insulated Piping: 
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1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches long and 0.048 inch thick. 
b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick. 

3.3 INSTALLATION OF EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment, and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections, so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 
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3.6 PAINTING 

A. Touchup: 

1. Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-
painted areas on miscellaneous metal are specified in Section 099113 "Exterior Painting." 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and 
tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal hanger-shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 
to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 8 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

L. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
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11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 
structural steel. 

12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 
by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

M. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 220529 
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SECTION 220533 - HEAT TRACING FOR PLUMBING AND HYDRONIC OIL PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes heat tracing of plumbing piping for freeze prevention and hydronic oil 
temperature maintenance with self-regulating, parallel-resistance electric heating cables: 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

2. Schedule heating capacity, length of cable, spacing, and electrical power requirement for 
each electric heating cable required. 

B. Shop Drawings: For electric heating cable. 

1. Include plans, elevations, sections, and attachment details. 
2. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For electric heating cables and controls to include in 
operation and maintenance manuals. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in 
materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. BriskHeat. 
2. Chromalox, Inc. 
3. Delta-Therm Corporation. 
4. EasyHeat; Emerson Electric Co., Commercial and Residential Solutions. 
5. Nelson; Emerson Electric Co., Automation Solutions. 
6. RAYCHEM; brand of nVent Electrical plc. 
7. Thermon, Inc. 
8. Trasor Corp. 
9. WarmlyYours Radiant, Inc. 

B. Source Limitations: Obtain all heat tracing from one manufacturer. 

C. Standard: IEEE 515.1. 

D. Heating Element: Pair of parallel No. 16 or No. 18 AWG, tinned or nickel-coated, stranded 
copper bus wires embedded in crosslinked conductive polymer core, which varies heat output in 
response to temperature along its length. 

E. Electrical Insulating Jacket: Flame-retardant polyolefin. 

F. Grounding Cover:  Copper or Tinned-copper braid. 

G. Cable Cover: Polyolefin outer jacket with ultraviolet inhibitor. 

H. Terminate cable with waterproof, factory-assembled, nonheating leads with connectors at one 
end, and seal the opposite end watertight. Cable is to be capable of crossing over itself once 
without overheating. 

I. Maximum Operating Temperature (Power On):  150 deg F. 

J. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by 
a qualified testing agency, and marked for intended location and application. 

K. Capacities and Characteristics: 

1. Maximum Heat Output:  8 W/ft. or 10 W/ft.. 
2. Piping Diameter: ¾ to 2 inches. 
3. Number of Parallel Cables: One. 
4. Electrical Characteristics for Single-Circuit Connection: 

a. Volts:  120 V. 
b. Phase: Single. 
c. Hertz:  60Hz. 
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d. Full-Load Amperes:  Determined by w/ft and installed length. 

2.2 CONTROLS 

A. Pipe-Mounted Thermostats for Freeze Protection and Pipe Temperature Maintenance for 
Hydraulic Oil Piping. 

1. Remote bulb temperature control unit with adjustable range from 30 to 70 deg F (minus 1 
to plus 10 deg C). 

2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for 
connected cable. 

3. Remote temperature-sensing bulb on capillary, resistance temperature device, or 
thermistor for directly sensing outside air or pipe-wall temperature. 

4. Corrosion-resistant, waterproof control enclosure. 
5. Hydronic oil piping shall be set to maintain 70 degrees. 

B. Control Panel: 
 

1. Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for controls and 
temperature sensors. 

2. Minimum 30 A contactor to energize cable or close other contactors. 
3. Ground-fault protection. 
4. Single-point control of each heat tracing for freeze protection and temperature 

maintenance. 
5. Provide communication ports with contacts, RS485, or Ethernet interface for remote 

monitoring and alarm by local elevator alarm system. 

2.3 ACCESSORIES 

A. Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end 
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in 
writing by manufacturer. 

B. Warning Labels: See Section 220553 "Identification for Plumbing Piping and Equipment." 

C. Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with 
pressure-sensitive, permanent, waterproof, self-adhesive back. 

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch 
minimum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and substrates to receive electric heating cables for compliance with 
requirements for installation tolerances and other conditions affecting performance. 
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1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and 
sharp protrusions. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install electric heating cable at locations indicated and in accordance with NFPA 70. 

B. Install electric heating cable across expansion, construction, and control joints in accordance 
with manufacturer's written instructions; use cable-protection conduit and slack cable to allow 
movement without damage to cable. 

C. Install electric heating cables after piping has been tested and before insulation is installed. 

D. Install electric heating cables in accordance with IEEE 515.1. 

E. Install insulation over piping with electric cables in accordance with Section 220719 "Plumbing 
Piping Insulation." 

F. Install warning tape on piping insulation where piping is equipped with electric heating cables. 

G. Set field-adjustable switches and circuit-breaker trip ranges. 

H. Install temperature-control units in an accessible location and in accordance with manufacturer's 
written instructions. Locate sensing bulbs to sense outside air temperature in a location where it 
will not be affected by direct sunlight or other heat sources. 

I. Install and connect outside air and pipe temperature sensors. 

3.3 ELECTRICAL CONNECTIONS 

A. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical 
Systems." 

B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 

C. Connect temperature-control unit for freeze protection to interrupt power supply to electric 
heating cable when outside air is above set point. 

D. Connect remote electronic temperature sensors. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 
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1. Perform tests after cable installation but before application of coverings, such as 
insulation, wall or ceiling construction, or concrete. 

2. Test cables for electrical continuity and insulation integrity before energizing. 
3. Test cables to verify rating and power input. Energize and measure voltage and current 

simultaneously. 

C. Repeat tests for continuity, insulation resistance, and input power after applying thermal 
insulation on pipe-mounted cables. 

D. Cables will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 PROTECTION 

A. Protect installed heating cables, including nonheating leads, from damage. 

B. Remove and replace damaged heat-tracing cables. 

END OF SECTION 220533 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Warning tags. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve-numbering scheme. 

E. Valve Schedules: For each piping system. Include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Craftmark Pipe Markers. 
e. Kolbi Pipe Marker Co. 
f. LEM Products Inc. 
g. Marking Services Inc. 
h. Pipemarker.com; Brimar Industries, Inc. 
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i. Seton Identification Products; a Brady Corporation company. 
j. emedco. 

2. Material and Thickness:  Brass, 0.032-inch stainless steel, 0.025-inch aluminum, 0.032-
inch or anodized aluminum, 0.032-inch minimum thickness, with predrilled or stamped 
holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Craftmark Pipe Markers. 
e. Kolbi Pipe Marker Co. 
f. LEM Products Inc. 
g. Marking Services Inc. 
h. Pipemarker.com; Brimar Industries, Inc. 
i. Seton Identification Products; a Brady Corporation company. 
j. emedco. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch or 1/8 inch thick, with predrilled holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

7. Fasteners: Stainless steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 
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2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Brady Corporation. 
2. Carlton Industries, LP. 
3. Champion America. 
4. Craftmark Pipe Markers. 
5. LEM Products Inc. 
6. Marking Services Inc. 
7. National Marker Company. 
8. Pipemarker.com; Brimar Industries, Inc. 
9. Seton Identification Products; a Brady Corporation company. 
10. Stranco, Inc. 
11. emedco. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, with predrilled holes for attachment hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners: Stainless steel rivets or self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. Kolbi Pipe Marker Co. 
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7. LEM Products Inc. 
8. Marking Services Inc. 
9. Pipemarker.com; Brimar Industries, Inc. 
10. Seton Identification Products; a Brady Corporation company. 
11. emedco. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering 
indicating service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

F. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping. Arrows 

may be either integral with label or applied separately. 

2.4 STENCILS 

A. Stencils for Piping: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Craftmark Pipe Markers. 
b. Kolbi Pipe Marker Co. 
c. Marking Services Inc. 
d. Pipemarker.com; Brimar Industries, Inc. 

2. Lettering Size:  Size letters in accordance with ASME A13.1 for piping. 
3. Stencil Material: Aluminum, brass, or fiberboard. 
4. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel in colors complying with 

recommendations in ASME A13.1 unless otherwise indicated. Paint may be in 
pressurized spray-can form. 

5. Identification Paint: Exterior, alkyd enamel or acrylic enamel in colors in accordance 
with ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can 
form. 

6. Letter and Background Color: As indicated for specific application under Part 3. 
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2.5 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Brady Corporation. 
2. Champion America. 
3. Craftmark Pipe Markers. 
4. Kolbi Pipe Marker Co. 
5. LEM Products Inc. 
6. Marking Services Inc. 
7. Pipemarker.com; Brimar Industries, Inc. 
8. Seton Identification Products; a Brady Corporation company. 
9. emedco. 

B. Description: Preprinted accident-prevention tags of plasticized card stock with matte finish 
suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," "DO 

NOT OPERATE”, or “ELECTRICALLY HEAT TRACING.” 
4. Letter and Background Color: As indicated for specific application under Part 3. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well 
as dirt, oil, grease, release agents, and other substances that could impair bond of identification 
devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

D. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS 

A. Permanently fasten labels on each item of plumbing equipment. 

B. Sign and Label Colors. 
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1. White letters on an ANSI Z535.1 safety-green background. 

C. Locate equipment labels where accessible and visible. 

D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other 
equipment where are-flash hazard exists, as indicated on Drawings, and in accordance with 
requirements of OSHA and NFPA 70E, and other applicable codes and standards. 

3.4 INSTALLATION OF PIPE LABELS 

A. Piping Color Coding: Painting of piping is specified in Section 099113 "Exterior Painting." 

B. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be 
provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, 
complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping 
system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas 

of congested piping and equipment. 

E. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at 
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short 
section of insulation or use stenciled labels. 

F. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate 
direction of flow in pipes, including pipes where flow is allowed in both directions. 

G. Pipe-Label Color Schedule: 

1. Low-Pressure Compressed-Air Piping:  White letters on an ANSI Z535.1 safety-blue 
background. 

2. High-Pressure Compressed-Air Piping:  White letters on an ANSI Z535.1 safety-blue 
background. 

3. Vacuum Piping:  White letters on an ANSI Z535.1 Safety blue background. 
4. Domestic Cold-Water Piping:  White letters on an ANSI Z535.1 safety-green 

background. 
5. Domestic Hot-Water Piping:  White letters on an ANSI Z535.1 safety-green background 
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6. Domestic Hot-Water Return Piping White letters on an ANSI Z535.1 safety-green 
background. 

7. Sanitary Waste and Storm Drainage Piping:  White letters on a black background. 

3.5 INSTALLATION OF WARNING TAGS 

A. Warning Tag Color:  Black letters on an ANSI Z535.1 safety-yellow background. 

B. Attach warning tags, with proper message, to equipment and other items where indicated on 
Drawings and for heat traced piping. 

END OF SECTION 220553 
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SECTION 220719 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Storm water piping exposed to freezing conditions (sump pump pressure pipe). 
2. Exposed hydraulic oil piping. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance 
thickness, and jackets (both factory and field applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 
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B. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation system materials are to be delivered to the Project site in unopened 
containers. The packaging is to include name of the manufacturer, fabricator, type, description, 
and size, as well as ASTM standard designation and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application. 
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products in accordance with ASTM E84, by a testing agency acceptable to authorities 
having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and 
cement material containers with appropriate markings of applicable testing agency. 

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and 
smoke-developed index of 50 or less. 

2.2 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials are applied. 
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B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel have a leachable chloride content of less 
than 50 ppm when tested in accordance with ASTM C871. 

D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance 
with ASTM C795. 

E. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum use 
temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I 
for tubular materials. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for 
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with 
ASTM C547. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ or with factory-
applied ASJ-SSL. 

3. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 
4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

H. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a 
thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F in 
accordance with ASTM C447. Comply with ASTM C547. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Owens Corning. 
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c. ROCKWOOL. 

2. Preformed Pipe Insulation: Type II, Grade A, or with factory-applied ASJ with factory-
applied ASJ-SSL. 

3. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 

2.3 INSULATING CEMENTS 

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ramco Insulation, Inc. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ramco Insulation, Inc. 

C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply 
with ASTM C449. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ramco Insulation, Inc. 

2.4 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller. 
d. K-Flex USA. 

2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in 
accordance with ASTM E84. 
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3. Wet Flash Point: Below 0 deg F. 
4. Service Temperature Range: 40 to 200 deg F. 
5. Color:  Black. 

C. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for 
bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. P.I.C. Plastics, Inc. 
c. Proto Corporation. 
d. Speedline Corporation. 
e. The Dow Chemical Company. 

2.5 MASTICS AND COATINGS 

A. Materials are compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Knauf Insulation. 
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d. Mon-Eco Industries, Inc. 
e. Vimasco Corporation. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range:  0 to plus 180 deg F. 
4. Comply with MIL-PRF-19565C, Type II, for permeance requirements, with supplier 

listing on DOD QPD - Qualified Products Database. 
5. Color:  White. 

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: 0 to 180 deg F. 
4. Color:  White. 

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-
ambient services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: Minus 50 to plus 220 deg F. 
4. Color:  White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Knauf Insulation. 
d. Mon-Eco Industries, Inc. 
e. Vimasco Corporation. 
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2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's 
recommended dry film thickness. 

3. Service Temperature Range:  0 to plus 180 deg F. 
4. Color:  White. 

2.6 LAGGING ADHESIVES 

A. Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation 
materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation. 

3. Service Temperature Range:  20 to plus 180 deg F. 
4. Color: White. 

2.7 SEALANTS 

A. Materials are as recommended by the insulation manufacturer and are compatible with 
insulation materials, jackets, and substrates. 

B. Joint Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 
d. Owens Corning. 

2. Permanently flexible, elastomeric sealant. 
3. Service Temperature Range:  Minus 58 to plus 176 deg F. 
4. Color: White or gray. 

C. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

http://www.specagent.com/Lookup?ulid=1909
http://www.specagent.com/Lookup?uid=123457204474
http://www.specagent.com/Lookup?uid=123457204475
http://www.specagent.com/Lookup?uid=123457204476
http://www.specagent.com/Lookup?ulid=1910
http://www.specagent.com/Lookup?uid=123457204479
http://www.specagent.com/Lookup?uid=123457204481
http://www.specagent.com/Lookup?uid=123457204477
http://www.specagent.com/Lookup?uid=123457204553
http://www.specagent.com/Lookup?ulid=1911


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

PLUMBING PIPING INSULATION 220719 - 8 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 

D. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 

2.8 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C1136, Type II. 

4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving 
with an outer film leaving no paper exposed; complying with ASTM C1136 Types I, II, 
III, IV, and VII. 

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing, 
complying with ASTM C1136, Type II. 

2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Metal Jacket: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. Johns Manville; a Berkshire Hathaway company. 
b. RPR Products, Inc. 

2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing or Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier:  3-mil-thick, heat-bonded polyethylene and kraft paper. 
d. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

2.10 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.11 SECUREMENTS 

A. Bands: 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 
2. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch 

wide with closed seal. 
3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch or 3/4 inch wide with closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

C. Wire:  0.080-inch nickel-copper alloy 0.062-inch soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. C & F Wire Products. 
b. Johns Manville; a Berkshire Hathaway company. 
c. RPR Products, Inc. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect 
insulation application. 

B. Coordinate insulation installation with the tradesman installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping, including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses 
required for each item of pipe system, as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, compress, or otherwise damage insulation or jacket. 

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) 
of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 
materials that get wet during storage or in the installation process before being properly covered 
and sealed in accordance with Contract Documents. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 
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J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of 
compression in the insulation. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 
jacket. Secure strips with adhesive and outward-clinching staples along both edges of 
strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 
Staple laps with outward-clinching staples along edge at 4 inches o.c. 

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation. 

M. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in 
similar fashion to butt joints. 

O. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 
Install insulation continuously through walls and partitions. 
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C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
and fire-resistive joint sealers. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where more 
specific requirements are specified in various pipe insulation material installation articles below. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and 
Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, 
and other specialties with continuous thermal and vapor-retarder integrity unless 
otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered or routed fittings made 
from same material and density as that of adjacent pipe insulation. Each piece is butted 
tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and 
irregular surfaces with insulating cement finished to a smooth, hard, and uniform contour 
that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. 
Butt each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating 
cement. 

5. Insulate flanges, mechanical couplings, and unions, using a section of oversized 
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label 
the outside insulation jacket of each union with the word "union" matching size and color 
of pipe labels. 

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour. 

7. For services not specified to receive a field-applied jacket, except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 
facing, using PVC tape. 
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3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install sections of pipe insulation and miter if required in accordance with manufacturer's 
written instructions. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated valve covers manufactured of same material as that of pipe 
insulation when available. 

2. When prefabricated valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.7 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched 
staples at 6 inches o.c. 

4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. 
Instead, secure tabs with additional adhesive, as recommended by insulation material 
manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
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1. Install prefabricated pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 
insulation when available. 

2. When prefabricated insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure 
insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated sections of same material as that of straight segments of pipe 
insulation when available. 

2. When prefabricated sections are not available, install fabricated sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 INSTALLATION OF FIELD-APPLIED JACKETS 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 
inches o.c. and at end joints. 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting." 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: Inspect pipe, fittings, and valves, by removing field-applied jacket and 
insulation in layers in reverse order of their installation. Extent of inspection is limited to three 
locations of straight pipe. 

C. All insulation applications will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.11 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range. If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.12 INDOOR PIPING INSULATION SCHEDULE 

A. Waste Piping Where Heat Tracing Is Installed: (sump pump discharge pipe). 

1. All Pipe Sizes: Insulation is one of the following: 
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a. Flexible Elastomeric, 2 inches thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II:  1-1/2 inches thick. 

3.13 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Hydraulic Oil Piping for Elevator (Install After Heat Tracing Is Installed): 

1. All Pipe Sizes: Insulation is one of the following: 

a. Cellular Glass:  1 ½ inches thick. 
b. Flexible Elastomeric:  1 ½  inches thick. 
c. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 ½  inches thick. 
d. Mineral Wool, Preformed Pipe Insulation, Type II:  2 inches thick. 

3.14 FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping: 

1. Aluminum, Smooth, Corrugated or  Stucco Embossed:  0.020 inch thick. 

3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

1. Piping, Exposed:  Painted Aluminum, Smooth, Corrugated, Stucco Embossed with Z-
Shaped Locking Seam:  0.024 inch thick. 

2. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish Stucco Embossed with Z-
Shaped Locking Seam:  0.024 inch thick. 

3.  

END OF SECTION 220719 
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SECTION 221414 - STORM DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Galvanized-steel pipe and fittings. 
2. Copper tube and fittings. 
3. Specialty pipe fittings. 
4. Encasement for underground metal piping. 

B. Related Requirements: 

1. Section 221429 "Sump Pumps" for storm drainage pumps. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Galvanized-steel pipe and fittings. 
2. Copper tube and fittings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans and elevations, or Building Information Model (BIM) drawn to 
scale, showing items described in this Section and coordinated with all building trades. 

1.4 QUALITY ASSURANCE 

A. Provide materials bearing label, stamp, or other markings of specified testing agency. 

1.5 WARRANTY 

A. Listed manufacturers to provide labeling and warranty of their respective products 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation are to be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 
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1. Storm Drainage, Force-Main Piping:  50 psig. 

2.2 PIPING MATERIALS 

A. Piping materials to bear label, stamp, or other markings of specified testing agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.3 GALVANIZED-STEEL PIPE AND FITTINGS 

A. Galvanized-Steel Pipe: ASTM A53/A53M, Type E, standard-weight class. Include ends 
matching joining method. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. U.S. Steel. 
b. Wheatland Tube; Zekelman Industries. 

B. Cast-Iron Drainage Fittings:  Galvanized,  ASME B16.12, threaded. 

C. Steel-Pipe Pressure Fittings: 

1. Steel Pipe Nipples:  Galvanized,  ASTM A733, made of ASTM A53/A53M or 
ASTM A106/A106M, Schedule 40, seamless steel pipe. Include ends matching joining 
method. 

2. Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with ball-and-
socket, metal-to-metal, bronze seating surface; and female threaded ends. 

3. Gray-Iron, Threaded Fittings:  Galvanized,  ASME B16.4, Class 125, standard pattern. 

2.4 COPPER TUBE AND FITTINGS 

A. Copper Tube: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Cambridge-Lee Industries, LLC. 
b. Cerro Flow Products, LLC. 
c. Wieland Copper Products, LLC. 

2. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper. 
3. Copper Tube, Drawn Temper: ASTM B88, Type L and Type M. 
4. Copper Tube, Annealed Temper: ASTM B88, Type L. 

B. Copper Fittings: 

http://www.specagent.com/Lookup?ulid=13026
http://www.specagent.com/Lookup?uid=123457234557
http://www.specagent.com/Lookup?uid=123457234556
http://www.specagent.com/Lookup?ulid=14941
http://www.specagent.com/Lookup?uid=123457234633
http://www.specagent.com/Lookup?uid=123457234634
http://www.specagent.com/Lookup?uid=123457234636
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. NIBCO INC. 

2. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, 
solder-joint fittings. 

3. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated. 

4. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends. 

C. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux. 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences in ODs 
or of different materials. Include end connections of same size as and compatible with 
pipes to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified-piping-
system fitting. 

3. Pressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Cascade Waterworks Mfg. Co. 
2) EBAA Iron Sales, Inc. 
3) Ford Meter Box Company, Inc. (The). 
4) JCM Industries, Inc. 
5) Romac Industries, Inc. 

b. Standard: AWWA C219. 
c. Description: Metal, sleeve-type couplings same size as pipes to be joined, and with 

pressure rating at least equal to and ends compatible with pipes to be joined. 
d. Center-Sleeve Material:  Manufacturer's standard. 
e. Gasket Material: Natural or synthetic rubber. 
f. Metal Component Finish: Corrosion-resistant coating or material. 

B. Dielectric Fittings: 

1. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

2. Dielectric Unions: 

http://www.specagent.com/Lookup?ulid=14942
http://www.specagent.com/Lookup?uid=123457234638
http://www.specagent.com/Lookup?ulid=2274
http://www.specagent.com/Lookup?uid=123457234548
http://www.specagent.com/Lookup?uid=123457234544
http://www.specagent.com/Lookup?uid=123457234547
http://www.specagent.com/Lookup?uid=123457234545
http://www.specagent.com/Lookup?uid=123457234546
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a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) A.Y. McDonald Mfg. Co. 
2) HART Industrial Unions, LLC. 
3) Jomar Valve. 
4) Matco-Norca. 
5) WATTS; A Watts Water Technologies Company. 
6) Zurn Industries, LLC. 

b. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating:  150 psig minimum at 180 deg F. 
3) End Connections: Solder-joint copper alloy and threaded ferrous. 

3. Dielectric Nipples: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Anvil; an ASC Engineered Solution. 
2) Matco-Norca. 
3) Precision Plumbing Products. 

b. Description: Electroplated steel nipple. 
c. Standards: ASTM F492, ASME B1.20.1. 
d. Pressure Rating:  300 psig at 225 deg F. 
e. End Connections: Male threaded or grooved. 
f. Lining: Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. 

B. Install piping as indicated unless deviations from layout are approved on coordination drawings. 

C. Install piping in concealed locations. 

1. Piping installed in equipment rooms, service areas, and where indicated may be exposed. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated. 

E. Install piping to permit valve servicing. 

http://www.specagent.com/Lookup?ulid=2275
http://www.specagent.com/Lookup?uid=123457234588
http://www.specagent.com/Lookup?uid=123457234585
http://www.specagent.com/Lookup?uid=123457234586
http://www.specagent.com/Lookup?uid=123457234587
http://www.specagent.com/Lookup?uid=123457234589
http://www.specagent.com/Lookup?uid=123457234591
http://www.specagent.com/Lookup?ulid=2278
http://www.specagent.com/Lookup?uid=123457234604
http://www.specagent.com/Lookup?uid=123457234605
http://www.specagent.com/Lookup?uid=123457234606
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F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for piping using appropriate branches, bends, and long-sweep bends. 

1. Do not change direction of flow more than 90 degrees. 
2. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected. 

a. Reducing size of drainage piping in direction of flow is prohibited. 

K. Install piping at the following minimum slopes unless otherwise indicated. 

1. Building Storm Drain:  1/4 inch per foot downward in direction of flow for piping NPS 3 
and smaller; downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Storm Drainage Piping:  1/4 inch per foot downward in direction of flow. 

L. Install aboveground copper tubing in accordance with CDA's "Copper Tube Handbook." 

M. Install force mains at elevations indicated. 

N. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220500 "Common Work 
Results for Plumbing." 

3.2 JOINT CONSTRUCTION 

A. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. 

1. Cut threads full and clean using sharp dies. 
2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves 

as follows: 

a. Apply appropriate tape or thread compound to external pipe threads unless dry-seal 
threading is specified. 

b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. 

c. Do not use pipe sections that have cracked or open welds. 

B. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use 
ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder. 
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3.3 INSTALLATION OF SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 
2. In Drainage Piping:  Unshielded or Shielded, non-pressure transition couplings. 
3. In Aboveground Force-Main Piping: Fitting-type transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples or unions. 

3.4 INSTALLATION OF VALVES. 

A. General valve installation requirements for general-duty valve installations are specified in the 
following Sections: 

1. Section 220523.12 "Ball Valves for Plumbing Piping." 

B. Shutoff Valves: 

1. Install shutoff valve on each sump pump discharge. 
2. Install full port ball valve for piping NS 2 and smaller. 

C. Check Valves: Install swing-check valve, between pump and shutoff valve, on each sump pump 
discharge. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 
and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for hangers, supports, and anchor devices specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Vertical Piping: MSS Type 8 or Type 42, clamps. 
4. Install individual, straight, horizontal piping runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 

5. Base of Vertical Piping: MSS Type 52, spring hangers. 

C. Install hangers for galvanized-steel and copper tubing, and piping, with maximum horizontal 
spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

D. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 
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E. Support vertical galvanized steel and copper tubing, and piping to comply with MSS SP-58, 
locally enforced codes, and authorities having jurisdiction requirements, whichever are most 
stringent, but as a minimum at base and at each floor. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

C. Make connections in accordance with the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

3.7 IDENTIFICATION 

A. Identify exposed storm drainage piping. 

B. Comply with requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test storm drainage piping in accordance with procedures of authorities having jurisdiction or, 
in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each test, complete 
with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage 
piping until it has been tested and approved. 
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a. Expose work that was covered or concealed before it was tested. 

3. Test Procedure: 

a. Test storm drainage piping on completion of roughing-in. 
b. From 15 minutes before inspection starts until completion of inspection, water 

level must not drop. 
c. Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 

E. Test force-main piping according to procedures of authorities having jurisdiction or, in absence 
of published procedures, as follows: 

1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping 
until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

2. Cap and subject piping to static-water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials. 

a. Isolate test source and allow to stand for four hours. Leaks and loss in test pressure 
constitute defects that must be repaired. 

3. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

4. Prepare reports for tests and required corrective action. 

3.9 CLEANING 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

3.10 PROTECTION 

A. Protect piping and drains during remainder of construction period to avoid clogging with dirt 
and debris and to prevent damage from traffic and construction work. 

B. Place plugs in ends of uncompleted piping at end of day and when work stops. 

C. Repair damage to adjacent materials caused by storm drainage piping installation. 

3.11 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground storm drainage force mains NPS 1-1/2 and NPS 2 is to be any of the following: 
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1. Hard copper tube, Type L copper pressure fittings, and soldered joints. 
2. Galvanized-steel pipe, pressure fittings, and threaded joints. 

END OF SECTION 221414 
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SECTION 221429 - SUMP PUMPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Oil-sensing sump pumps and controllers. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Oil-sensing sump pumps and controllers. 

B. Product Data Submittals: For each product. 

1. Construction details, material descriptions, dimensions of individual components and 
profiles. 

2. Rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

C. Shop Drawings: 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For pumps and controls. 

1. Indicate actual installed items by marking submittals with an arrow or box. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with manufacturer's written instructions for handling. 
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1.5 WARRANTY 

A. Manufacturer Warranty:  Manufacturer and Installer agree to repair or replace sump pumps that 
fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of system. 
b. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period:  1 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of sump pump from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and use. 

B. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

2.3 OIL-SENSING SUMP PUMPS AND CONTROLLERS 

A. Oil-Sensing Sump Pumps and Controllers:  

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Flo Fab Inc. 
b. Industrial Flow Solutions. 
c. Liberty Pumps. 
d. Little Giant; a brand of Franklin Electric Co., Inc. 
e. Weil Pump; a Wilo Company. 
f. Xylem. 
g. Zoeller Company. 

2. Description: Factory-assembled and -tested sump-pump unit. ASME A17.1 compliant. 
3. Pump Type: Submersible, end-suction, single-stage, close-coupled, overhung-impeller, 

centrifugal sump pump as defined in HI 14.1-14.2 and HI 14.3. 
4. Pump Casing: Cast iron, with strainer inlet; legs that elevate pump to permit flow into 

impeller; and vertical discharge for piping connection. 
5. Capacities and Characteristic: 

http://www.specagent.com/Lookup?ulid=15548
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a. Unit Capacity: As scheduled on drawings. 

b. Unit Electrical Characteristics: As scheduled on drawings. 

6. Controls: 

a. Industrial-grade switch(es) with internal 20 A relay and Type 304 stainless steel 
sensor probes. 

b. Liquid/oil sensor that differentiates and indicates the presence of oil and/or water 
under high-water conditions. 

c. Alarm Panel: 

1) High-oil-level alarm. 
2) High-water-level alarm. 
3) Audible and visual alarms for each alarm condition. 
4) Dry contacts for remote monitoring of oil, water, and high liquid conditions. 

d. Control Panel:  

1) Simplex. 
2) Enclosure: NEMA 250, Type 4X. 
3) HOA switch(es). 
4) Green pump run light; power on light. 
5) Pump circuit breaker(s). 

e. System shall be able to interface with the future Tridium Niagara building 
automation controls. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section 220500 "Common Work Results for 
Plumbing." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

B. Motors for submersible pumps are to be hermetically sealed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping 
connections before sump-pump installation. 
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3.2 INSTALLATION 

A. Pump Installation Standards: Comply with HI 14.4 for installation of sump pumps. 

B. Equipment Mounting: 

1. Comply with requirements for vibration isolation devices specified in Section 220548.13 
"Vibration Controls for Plumbing Piping and Equipment." 

C. Wiring Method: Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

D. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess 
and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars 
and distribution spools. 

3.3 PIPING CONNECTIONS 

A. Comply with requirements for piping specified in Section 221414 "Storm Drainage Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to equipment, allow space for service and maintenance. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks in accordance with manufacturer's written 
instructions. 

3.5 ADJUSTING 

A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer. 

B. Adjust control set points. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test, inspect, 
and adjust components, assemblies, and equipment installations, including connections. 

C. Tests and inspections: 

1. Perform each visual and mechanical inspection. 
2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 
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3. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

5. Pumps and controls will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain controls and pumps. 

END OF SECTION 221429 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

COMMON WORK RESULTS FOR HVAC 230500 - 1 

SECTION 230500 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Motors. 
2. Sleeve-seal systems. 
3. Grout. 
4. Silicone sealants. 
5. Escutcheons. 

1.2 DEFINITIONS 

A. Existing Piping To Remain: Existing piping that is not to be removed and that is not otherwise 
indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of product, excluding motors which are included in Part 1 of HVAC 
equipment Sections. 

a. Include construction details, material descriptions, and dimensions of individual 
components, and finishes. 

b. Include operating characteristics and furnished accessories. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of meter. 

B. Welding certificates. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of equipment to include in operation and 
maintenance manuals. 
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1.6 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 MOTORS 

A. Motor Requirements, General: 

1. Content includes motors for use on alternating-current power systems of up to 600 V and 
installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

2. Comply with requirements in this Section except when stricter requirements are specified 
in equipment schedules or Sections. 

3. Comply with NEMA MG 1 unless otherwise indicated. 

B. Motor Characteristics: 

1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft. 
above sea level. 

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

C. Single-Phase Motors: 

1. Motors larger than 1/20 hp must be one of the following, to suit starting torque and 
requirements of specific motor application: 

a. Permanent-split capacitor. 
b. Split phase. 
c. Capacitor start, inductor run. 
d. Capacitor start, capacitor run. 

2. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
3. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial 

and thrust loading. 
4. Motors 1/20 hp and Smaller: Shaded-pole type. 
5. Thermal Protection: Internal protection to automatically open power supply circuit to 

motor when winding temperature exceeds a safe value calibrated to temperature rating of 
motor insulation. Thermal-protection device will automatically reset when motor 
temperature returns to normal range. 
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D. Electronically Commutated Motors: 

1. Microprocessor-Based Electronic Control Module: Converts 120 V or 208 V single-phase 
AC power to three-phase DC power to operate the brushless DC motor. 

2. Three-phase power motor module with permanent magnet rotor. 
3. Circuit board or digital speed controller/LED display. 

2.2 SLEEVES AND SLEEVE SEALS 

A. Sleeve-Seal Systems: 

a. Advance Products & Systems, LLC. 
b. Airex Manufacturing Inc. 
c. CALPICO, Inc. 
d. GPT; a division of EnPRO Industries. 
e. Metraflex Company (The). 
f. Proco Products, Inc. 

2. Description: Modular sealing-element unit, designed for field assembly, for filling 
annular space between piping and sleeve. 

a. Hydrostatic seal: 20 psig. 
b. Sealing Elements:  EPDM-rubber, High-temperature-silicone, or Nitrile (Buna-N) 

interlocking links shaped to fit surface of pipe. Include type and number required 
for pipe material and size. 

c. Pressure Plates:  Carbon steel, Composite plastic, Stainless steel, or  Stainless 
steel, Type 316. 

d. Connecting Bolts and Nuts:  Carbon steel, with zinc coating. ASTM B633, 
Stainless steel, or Stainless steel, Type 316, of length required to secure pressure 
plates to sealing elements. 

B. Grout: 

1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls 
or floors. 

2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

C. Silicone Sealants: 

1. Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 
25 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) GE Construction Sealants; Momentive Performance Materials Inc. 

http://www.specagent.com/Lookup?ulid=13010
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2) ITW Polymers Sealants North America. 
3) Polymeric Systems, Inc. 
4) Sherwin-Williams Company (The). 
5) Sika Corporation. 
6) The Dow Chemical Company. 
7) Tremco Incorporated. 

b. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

2. Silicone Sealant, S, P, T, NT: Single-component, 25, 100/50, pourable, plus 25 percent 
and minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing 
silicone joint sealant. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Pecora Corporation. 
2) Sika Corporation. 
3) The Dow Chemical Company. 
4) Tremco Incorporated. 

b. Standard: ASTM C920, Type S, Grade P, Class 25, Uses T and NT. 

3. Silicone Foam Sealant: Multicomponent, silicone-based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, non-shrinking foam. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Smooth-On. 

2.3 ESCUTCHEONS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. BrassCraft Manufacturing Co.; a Masco company. 
2. Dearborn Brass. 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The). 
5. Mid-America Fittings, LLC; A Midland Industries Company. 
6. ProFlo; a Ferguson Enterprises, Inc. brand. 

B. Escutcheon Types: 

1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
2. One-Piece, Stainless Steel Type: With polished stainless steel finish. 
3. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

http://www.specagent.com/Lookup?ulid=14885
http://www.specagent.com/Lookup?ulid=13009
http://www.specagent.com/Lookup?ulid=13049
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4. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-
plated finish and spring-clip fasteners. 

5. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip 
fasteners. 

6. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and 
exposed-rivet hinge; and spring-clip fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES - GENERAL 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal space outside of sleeves in floors/slabs/walls without 
sleeve-seal system. Select to maintain fire resistance of floor/slab/wall. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that 

joint sealant manufacturer's literature indicates is appropriate for size, depth, and location 
of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 
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3.2 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Assemble sleeve-seal system components, and install in annular space 
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to 
expand and make a watertight seal. 

3.3 INSTALLATION OF ESCUTCHEONS 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 
and with OD that completely covers opening. 

3.4 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 

3.5 FIELD QUALITY CONTROL 

A. Sleeves and Sleeve Seals: 

1. Perform the following tests and inspections: 

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. 
Repair leaks and retest until no leaks exist. 

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

2. Prepare test and inspection reports. 

B. Escutcheons: 

1. Using new materials, replace broken and damaged escutcheons and floor plates. 

3.6 SLEEVES APPLICATION 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above and below Grade: 

a. Sleeves with seal systems. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 
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2. Concrete Slabs above Grade:  

a. Sleeve seal systems. 

3. Interior Walls and Partitions: 

a. Sleeve seal systems. 

3.7 ESCUTCHEONS APPLICATION 

A. Escutcheons for New Piping and Relocated Existing Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern. 
2. Chrome-Plated Piping: One piece, steel, cast brass  or split-plate steel with polished, 

chrome-plated finish. 
3. Insulated Piping: 

a. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 
plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

4. Bare Piping at Wall and Floor Penetrations in Finished Spaces: 

a. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 
plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

5. Bare Piping at Ceiling Penetrations in Finished Spaces: 

a. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 
plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

6. Bare Piping in Unfinished Service Spaces: 

a. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 
plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

7. Bare Piping in Equipment Rooms: 

 
a. One piece, stamped steel or split plate, stamped steel with concealed hinge or split 

plate, stamped steel with exposed-rivet hinge with polished, chrome-plated finish. 

B. Escutcheons for Existing Piping to Remain: 

1. Chrome-Plated Piping: Split plate, stamped steel with concealed or exposed-rivet hinge 
with polished, chrome-plated finish. 

2. Insulated Piping: Split plate, stamped steel with concealed or exposed-rivet hinge with 
polished, chrome-plated finish. 

3. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split plate, stamped steel 
with concealed or exposed-rivet hinge with polished, chrome-plated finish. 
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C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping and Relocated Existing Piping: Split floor plate. 
2. Existing Piping to Remain: Split floor plate. 

END OF SECTION 230500 
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on alternating-current 
power systems up to 600 V and installed at equipment manufacturer's factory or shipped 
separately by equipment manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 
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2.3 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation. Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230513 
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeve-seal systems. 
2. Grout. 
3. Silicone sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Advance Products & Systems, LLC. 
2. Airex Manufacturing Inc. 
3. CALPICO, Inc. 
4. GPT; a division of EnPRO Industries. 
5. Metraflex Company (The). 
6. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Designed to form a hydrostatic seal of 20 psig. 
2. Sealing Elements: EPDM-rubber, High-temperature-silicone, or  Nitrile (Buna N) 

interlocking links shaped to fit surface of pipe. Include type and number required for pipe 
material and size. 

3. Pressure Plates:  Carbon steel or Composite plastic. 
4. Connecting Bolts and Nuts:  Carbon steel, with ASTM B633 coating, Stainless steel, or  

Stainless steel, Type 316, of length required to secure pressure plates to sealing elements. 

http://www.specagent.com/Lookup?ulid=1121
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2.2 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or 
floors. 

B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000 psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.3 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Permathane; a Holcim brand. 
c. Polymeric Systems, Inc. 
d. Sherwin-Williams Company (The). 
e. Sika Corporation. 
f. The Dow Chemical Company. 
g. Tremco Incorporated. 

2. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES - GENERAL 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

http://www.specagent.com/Lookup?ulid=13010
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a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal space outside of sleeves in slabs and walls without 
sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Seal annular space between sleeve and piping or piping insulation; use sealants 

appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls at piping entries into building, 
and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal-system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

2. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

B. Prepare test and inspection reports. 

3.4 SLEEVE SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above and below Grade: 

a. Sleeve seal system. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 230517 - 4 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

2. Interior Walls and Partitions: 

a. Sleeve seal system. 

END OF SECTION 230517 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Fastener systems. 
4. Pipe stands. 
5. Equipment stands. 
6. Equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings:  Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Pipe stands. 
2. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design trapeze pipe hangers and equipment supports. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of   carbon steel or stainless 

steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated steel or 
stainless steel. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Buckaroos, Inc. 
2. CADDY; brand of nVent Electrical plc. 
3. Carpenter & Paterson, Inc. 
4. KB Enterprise. 

http://www.specagent.com/Lookup?ulid=6196
http://www.specagent.com/Lookup?uid=123457165997
http://www.specagent.com/Lookup?uid=123457165998
http://www.specagent.com/Lookup?uid=123457165993
http://www.specagent.com/Lookup?uid=123457165999
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5. National Pipe Hanger Corporation. 
6. Pipe Shields Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C552, Type II cellular glass with 100-psi or 
ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength 
and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C533, Type I 
calcium silicate with 100-psi ASTM C552, Type II cellular glass with 100-psi or ASTM C591, 
Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland 
cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 
3. Outdoor Applications: Stainless steel. 

http://www.specagent.com/Lookup?uid=123457165994
http://www.specagent.com/Lookup?uid=123457165995
http://www.specagent.com/Lookup?uid=123457165991
http://www.specagent.com/Lookup?uid=123457165996
http://www.specagent.com/Lookup?uid=123457165992
http://www.specagent.com/Lookup?ulid=1742
http://www.specagent.com/Lookup?uid=123457165978
http://www.specagent.com/Lookup?uid=123457165979
http://www.specagent.com/Lookup?uid=123457165980
http://www.specagent.com/Lookup?ulid=1746
http://www.specagent.com/Lookup?uid=123457165983
http://www.specagent.com/Lookup?uid=123457165984
http://www.specagent.com/Lookup?uid=123457165985
http://www.specagent.com/Lookup?uid=123457165986
http://www.specagent.com/Lookup?uid=123457165987
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2.5 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. MIRO Industries Inc. 
b. PHP Systems/Design. 
c. RectorSeal HVAC; a CSW Industrials Company. 

2. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to 
support pipe, for roof installation without membrane penetration. 

3. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
4. Hardware: Galvanized steel or polycarbonate. 
5. Accessories: Protection pads. 

C. Low-Profile, Single Base, Single-Pipe Stand: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. MIRO Industries Inc. 
b. PHP Systems/Design. 

2. Description: Single base with vertical and horizontal members, and pipe support, for roof 
installation without membrane protection. 

3. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
4. Vertical Members: Two, galvanized or stainless-steel, continuous-thread 1/2-inch (12-

mm) rods. 
5. Horizontal Member: Adjustable horizontal, galvanized or stainless-steel pipe support 

channels. 
6. Hardware:  Galvanized or Stainless steel. 
7. Accessories: Protection pads. 

2.6 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.7 OUTDOOR EQUIPMENT STANDS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

http://www.specagent.com/Lookup?ulid=13705
http://www.specagent.com/Lookup?uid=123457166001
http://www.specagent.com/Lookup?uid=123457166002
http://www.specagent.com/Lookup?uid=123457166003
http://www.specagent.com/Lookup?ulid=13706
http://www.specagent.com/Lookup?uid=123457166005
http://www.specagent.com/Lookup?uid=123457166006
http://www.specagent.com/Lookup?ulid=13840
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1. MIRO Industries Inc. 
2. RectorSeal HVAC; a CSW Industrials Company. 

2.8 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications 
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as 
rods. 

F. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, 
and attachments as required to properly support piping from the building structure. 

B. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install 
hangers and attachments as required to properly support piping from building structure. 

C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 

http://www.specagent.com/Lookup?uid=123457166021
http://www.specagent.com/Lookup?uid=123457166022
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operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

E. Pipe Stand Installation: 

1. Pipe Stand Types: Assemble components and mount on smooth surface. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

M. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 
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4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 
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B. Touchup: Comply with requirements in Section 099113 "Exterior Painting" for cleaning and 
touchup painting of field welds, bolted connections, and abraded areas of shop paint on 
miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and 
tubing. 

F. Use padded hangers for piping that is subject to scratching. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 
to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 
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10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 

I. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

K. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads: 
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a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

L. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

M. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger. 
4. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

5. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 230529 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Stencils. 
4. Warning tags. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Craftmark Pipe Markers. 
e. Kolbi Pipe Marker Co. 
f. LEM Products Inc. 
g. Marking Services Inc. 
h. Pipemarker.com; Brimar Industries, Inc. 
i. Seton Identification Products; a Brady Corporation company. 
j. emedco. 

http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123457185069
http://www.specagent.com/Lookup?uid=123457185071
http://www.specagent.com/Lookup?uid=123457185072
http://www.specagent.com/Lookup?uid=123457185073
http://www.specagent.com/Lookup?uid=123457185075
http://www.specagent.com/Lookup?uid=123457185076
http://www.specagent.com/Lookup?uid=123457185077
http://www.specagent.com/Lookup?uid=123457185070
http://www.specagent.com/Lookup?uid=123457185078
http://www.specagent.com/Lookup?uid=123457185074
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2. Material and Thickness:  Brass, 0.032-inch, stainless steel, 0.025-inch, aluminum, 0.032-
inch anodized aluminum, 0.032-inch minimum thickness, with predrilled or stamped 
holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Craftmark Pipe Markers. 
e. Kolbi Pipe Marker Co. 
f. LEM Products Inc. 
g. Marking Services Inc. 
h. Pipemarker.com; Brimar Industries, Inc. 
i. Seton Identification Products; a Brady Corporation company. 
j. emedco. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, with predrilled holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

7. Fasteners: Stainless steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 
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2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Brady Corporation. 
2. Carlton Industries, LP. 
3. Champion America. 
4. Craftmark Pipe Markers. 
5. LEM Products Inc. 
6. Marking Services Inc. 
7. National Marker Company. 
8. Pipemarker.com; Brimar Industries, Inc. 
9. Seton Identification Products; a Brady Corporation company. 
10. Stranco, Inc. 
11. emedco. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, with predrilled holes for attachment hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners: Stainless steel rivets or self-taping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in 
accordance with requirements of OSHA and NFPA70E and other applicable codes and 
standards. 

J. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.3 WARNING TAPE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Brady Corporation. 
2. Craftmark Pipe Markers. 
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3. National Marker Company. 
4. Pipemarker.com; Brimar Industries, Inc. 
5. Seton Identification Products; a Brady Corporation company. 

B. Material: Vinyl. 

C. Minimum Thickness: 0.005 inch. 

D. Letter, Pattern, and Background Color: As indicated for specific application under Part 3. 

E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use. 

F. Maximum Temperature: 160 deg F. 

G. Minimum Width:  2 inches. 

2.4 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. Kolbi Pipe Marker Co. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. Pipemarker.com; Brimar Industries, Inc. 
10. Seton Identification Products; a Brady Corporation company. 
11. emedco. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering 
indicating service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

F. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping. Arrows 

may be either integral with label or applied separately. 
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2.5 STENCILS 

A. Stencils for Piping: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Craftmark Pipe Markers. 
b. Kolbi Pipe Marker Co. 
c. Marking Services Inc. 
d. Pipemarker.com; Brimar Industries, Inc. 

2. Stencil Material: Aluminum, brass, or fiberboard. 
3. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel in colors complying with 

recommendations in ASME A13.1 unless otherwise indicated. Paint may be in 
pressurized spray-can form. 

4. Identification Paint: Exterior, alkyd enamel or acrylic enamel. Paint may be in 
pressurized spray-can form. 

5. Letter and Background Color: As indicated for specific application under Part 3. 

B. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational 
Instructions: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Craftmark Pipe Markers. 
b. Kolbi Pipe Marker Co. 
c. Marking Services Inc. 
d. Pipemarker.com; Brimar Industries, Inc. 

2. Lettering Size: Minimum letter height of 1/2 inch for viewing distances of up to 72 
inches and proportionately larger lettering for greater viewing distances. 

3. Stencil Material:  Fiberboard or metal. 
4. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel. Paint may be in 

pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel or acrylic enamel. Paint may be in 

pressurized spray-can form. 
6. Letter and Background Color: As indicated for specific application under Part 3. 

2.6 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Carlton Industries, LP. 
4. Champion America. 
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5. Craftmark Pipe Markers. 
6. Kolbi Pipe Marker Co. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. Pipemarker.com; Brimar Industries, Inc. 
10. Seton Identification Products; a Brady Corporation company. 
11. emedco. 

B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.04-inch stainless steel, 0.024-inch aluminum, 0.031-inch or 
anodized aluminum, 0.031-inch minimum thickness, with predrilled or stamped holes for 
attachment hardware. 

2. Fasteners: Brass wire, link chain, beaded chain, or S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 

1. Include valve-tag schedule in operation and maintenance data. 

2.7 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Brady Corporation. 
2. Champion America. 
3. Craftmark Pipe Markers. 
4. Kolbi Pipe Marker Co. 
5. LEM Products Inc. 
6. Marking Services Inc. 
7. Pipemarker.com; Brimar Industries, Inc. 
8. Seton Identification Products; a Brady Corporation company. 
9. emedco. 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card 
stock. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire or Reinforced grommet and wire or string. 
3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Letter and Background Color: As indicated for specific application under Part 3. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well 
as dirt, oil, grease, release agents, and other substances that could impair bond of identification 
devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS 

A. Permanently fasten labels on each item of mechanical equipment. 

B. Sign and Label Colors:  

1. White letters on an ANSI Z535.1 safety-blue background. 

C. Locate equipment labels where accessible and visible. 

3.4 INSTALLATION OF PIPE LABELS 

A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting." 

B. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

C. Pipe-Label Locations: Locate pipe labels where piping is exposed machine rooms; accessible 
maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 
follows: 

1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 10 ft. (3 m) along each run.  

D. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at 
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short 
section of insulation. 
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E. Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including pipes where 
flow is allowed in both directions. 

3.5 INSTALLATION OF VALVE TAGS 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, shutoff valves, and HVAC terminal devices and similar 
roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule in 
the operating and maintenance manual. 

1. Valve-Tag Colors: 

a. For each piping system, use the same lettering and background coloring system on 
valve tags as used for the Pipe Label Schedule text and background. 

 

END OF SECTION 230553 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes refrigerant piping insulation for HVAC piping systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance 
thickness, and jackets (both factory and field applied, if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 
type of insulation. 

3. Detail removable insulation at piping specialties. 
4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or craft training program. 

1.5 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 
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B. Coordinate clearance requirements with piping Installer for piping insulation application. 
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.6 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing. Insulation application may begin on segments that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products in accordance with ASTM E84 by a testing agency acceptable to authority 
having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and 
cement material containers with appropriate markings of applicable testing agency. 

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and 
smoke-developed index of 50 or less. 

2.2 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," and "Outdoor, Aboveground Piping Insulation Schedule," articles for where 
insulating materials are applied. 

B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel have a leachable chloride content of less 
than 50 ppm when tested in accordance with ASTM C871. 

D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance 
with ASTM C795. 

E. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use 
temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, 
Type I, for tubular materials, Type II for sheet materials. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 
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F. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for 
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with 
ASTM C547. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ,  with factory-
applied ASJ-SSL, or with factory-applied ASJ+ jacket. 

3. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 
4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

G. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a 
thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F in 
accordance with ASTM C447. Comply with ASTM C547. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Owens Corning. 
c. ROCKWOOL. 

2. Preformed Pipe Insulation: Type II, Grade A with factory-applied ASJ, with factory-
applied ASJ-SSL or with factory-applied ASJ+ jacket. 

3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.  

2.3 INSULATING CEMENTS 

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ramco Insulation, Inc. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. Ramco Insulation, Inc. 

C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply 
with ASTM C449. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ramco Insulation, Inc. 

2.4 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in 
accordance with ASTM E84. 

3. Wet Flash Point: Below 0 deg F. 
4. Service Temperature Range: 40 to 200 deg F. 
5. Color:  Black. 

C. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

D. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A, for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 
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2.5 MASTICS AND COATINGS 

A. Materials are compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Knauf Insulation. 
d. Mon-Eco Industries, Inc. 
e. Vimasco Corporation. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range:  0 to plus 180 deg F . 

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: 0 to 180 deg F. 
4. Color:  White. 

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-
ambient services. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: Minus 50 to plus 220 deg F. 
4. Color:  White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Knauf Insulation. 
d. Mon-Eco Industries, Inc. 
e. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's 
recommended dry film thickness. 

3. Service Temperature Range:  0 to plus 180 deg F. 
4. Color:  White. 

2.6 LAGGING ADHESIVES 

A. Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation 
materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation. 

3. Service Temperature Range:  0 to plus 180 deg F. 
4. Color: White. 

2.7 SEALANTS 

A. Materials are as recommended by the insulation manufacturer and are compatible with 
insulation materials, jackets, and substrates. 

B. Joint Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 
d. Owens Corning. 
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2. Permanently flexible, elastomeric sealant. 

a. Service Temperature Range:  Minus 150 to plus 250 deg F. 
b. Color: White or gray. 

C. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 
c. Mon-Eco Industries, Inc. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 

D. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 

2.8 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C1136, Type II. 

4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving 
with an outer film leaving no paper exposed; complying with ASTM C1136, Types I, II, 
III, IV, and VII. 

5. PSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C1136, Type II. 
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2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Metal Jacket: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. RPR Products, Inc. 

2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing or Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  1-mil-thick, heat-bonded polyethylene 

and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  53-mil-thick, heat-bonded 

polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

D. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil-thick, laminated vapor barrier and 
waterproofing membrane for installation over insulation located aboveground outdoors; 
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film covered with 
white or stucco-embossed aluminum-foil facing. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. MFM Building Products Corp. 
b. Polyguard Products, Inc. 

E. Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket 
for installation over insulation located aboveground outdoors or indoors. Specialized jacket has 
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five layers of laminated aluminum and polyester film with low-temperature acrylic pressure-
sensitive adhesive. Outer aluminum surface is coated with UV-resistant coating for protection 
from environmental contaminants. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M. 
b. Foster Brand; H. B. Fuller. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 

2. Permeance: 0.00 perm as tested in accordance with ASTM F1249. 
3. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84. 
4. Aluminum Finish:  Embossed. 

F. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier film 
with a permeance at 0.02 perm when tested in accordance with ASTM E96/E96M and with a 
flame-spread index of 10 and a smoke-developed index of 20 when tested in accordance with 
ASTM E84. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 

G. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented barrier film 
with a permeance at 0.01 perm when tested in accordance with ASTM E96/E96M and with a 
flame-spread index of 25 and a smoke-developed index of 50 when tested in accordance with 
ASTM E84. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 

H. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
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2.10 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
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2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.11 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch 
wide with wing seal or closed seal. 

3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch wide with wing seal or closed seal. 

4. Springs: Twin spring set constructed of stainless steel, with ends flat and slotted to accept 
metal bands. Spring size is determined by manufacturer for application. 

B. Staples: Outward-clinching insulation staples, nominal 3/4 inch wide, stainless steel or Monel. 

C. Wire:  0.080-inch nickel-copper alloy or 0.062-inch soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. C & F Wire Products. 
b. Johns Manville; a Berkshire Hathaway company. 
c. RPR Products, Inc. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect 
insulation application. 

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to 
insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F. 
Consult coating manufacturer for appropriate coating materials and application methods 
for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping, including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses 
required for each item of pipe system, as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, compress, or otherwise damage insulation or jacket. 

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) 
of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 
materials that get wet during storage or in the installation process before being properly covered 
and sealed in accordance with the Contract Documents. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
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2. For insulation application where vapor barriers are indicated, extend insulation on anchor 
legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends attached to structure with vapor-barrier mastic. 

3. Install insert materials and insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of 
compression in the insulation. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 
jacket. Secure strips with adhesive and outward-clinching staples along both edges of 
strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 
Staple laps with outward-clinching staples along edge at 2 inches o.c. 

4. For below-ambient services, apply vapor-barrier mastic over staples. 
5. Cover joints and seams with tape, in accordance with insulation material manufacturer's 

written instructions, to maintain vapor seal. 
6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in 
similar fashion to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 
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B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 
Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
and fire-resistive joint sealers. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where more 
specific requirements are specified in various pipe insulation material installation articles below. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and 
Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, 
and other specialties with continuous thermal and vapor-retarder integrity unless 
otherwise indicated. 

2. Insulate pipe elbows using prefabricated fitting insulation or mitered or routed fittings 
made from same material and density as that of adjacent pipe insulation. Each piece is 
butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids, 
and irregular surfaces with insulating cement finished to a smooth, hard, and uniform 
contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with prefabricated fitting insulation orsectional pipe insulation of 
same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation 
to fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces 
with adhesive. 

4. Insulate valves using prefabricated fitting insulation or sectional pipe insulation of same 
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating 
cement. 

5. Insulate strainers using prefabricated fitting insulation or sectional pipe insulation of 
same material, density, and thickness as that used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers, so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges, mechanical couplings, and unions using a section of oversized 
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil 
or label the outside insulation jacket of each union with the word "union" matching size 
and color of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
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above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic 
to a smooth and well-shaped contour. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

3.6 INSTALLATION OF CALCIUM SILICATE INSULATION 

A. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 
insulation when available. Secure according to manufacturer's written instructions. 

2. When prefabricated insulation sections of insulation are not available, install mitered 
sections of calcium silicate insulation. Secure insulation materials with wire or bands. 

3. Finish fittings insulation same as pipe insulation. 

B. Insulation Installation on Valves and Pipe Specialties: 

1. Install pipe insulation, quads, hex sections, or beveled lag segments, adhered together, of 
calcium silicate insulation to valve body. Arrange insulation to permit access to packing 
and to allow valve operation without disturbing insulation. 

2. Install insulation to flanges as specified for flange insulation application. 
3. Finish valve and specialty insulation same as pipe insulation. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install sections of pipe insulation and miter if required in accordance with manufacturer's 
written instructions. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 
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D. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated valve covers manufactured of same material as that of pipe 
insulation when available. 

2. When prefabricated valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.8 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched 
staples at 6 inches o.c. 

4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. 
Instead, secure tabs with additional adhesive, as recommended by insulation material 
manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 
materials with wire or bands. 

C. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated sections of same material as that of straight segments of pipe 
insulation when available. 

2. When prefabricated sections are not available, install fabricated sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.9 INSTALLATION OF FIELD-APPLIED JACKETS 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 
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1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 
inches o.c. and at end joints. 

3.10 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099123 "Interior Painting." 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections with the assistance of a factory-authorized service representative. 

B. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, by removing field-applied 
jacket and insulation in layers in reverse order of their installation. Extent of inspection is 
limited to two locations of straight pipe, three locations of threaded fittings. 

C. All insulation applications will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 
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3.12 PIPING INSULATION SCHEDULE, GENERAL 

A. Insulation conductivity and thickness per pipe size comply with schedules in this Section or 
with requirements of authorities having jurisdiction, whichever is more stringent. 

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range. If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

3.13 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment Drain Water below 60 Deg F: 

1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric:  3/4 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch thick. 

B. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes: Insulation is one of the following: 
a. Flexible Elastomeric:  1 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch thick. 

C. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric:  1 inch (25 mm) thick. 

D. Refrigerant Liquid Piping: 

1. All Pipe Sizes: Insulation is one of the following: 
a. Flexible Elastomeric:  1 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch thick. 

E. Hydraulic Oil Piping for Elevator (Install After Heat Tracing Is Installed): 

1. All Pipe Sizes: Insulation is one of the following: 

a. Cellular Glass:  2 inches thick. 
b. Flexible Elastomeric:  2 inches thick. 
c. Glass-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 
d. Mineral Wool, Preformed Pipe Insulation, Type II:  2 inches thick. 

F. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes: Insulation is one of the following: 
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a. Flexible Elastomeric:  1 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch thick. 

G. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes: Insulation is the following: 

a. Flexible Elastomeric:  1 inch thick. 

H. Refrigerant Liquid Piping: 

1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

3.14 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed:  

1. Painted Aluminum, Smooth, Corrugated, or Stucco Embossed with Z-Shaped Locking 
Seam:  0.024 inch thick. 

2. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish Corrugated, or Stucco 
Embossed with Z-Shaped Locking Seam:  0.024 inch thick. 

 

 

END OF SECTION 230719 
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SECTION 230800 - COMMISSIONING OF HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes commissioning process requirements for the following HVAC&R systems, 
assemblies, and equipment: 

1. Cooling generation systems, including direct-expansion systems. 
2. Terminal and packaged units, including split heat pump systems. 
3. Vibration and sound systems, including sound attenuation and vibration isolation devices. 
4. Controls and instrumentation, including BAS and operation capacity. 

B. Related Requirements: 

1. Section 019113 "General Commissioning Requirements" for general commissioning 
process requirements and Commissioning Coordinator responsibilities. 

1.3 DEFINITIONS 

A. BAS: Building automation system. 

B. DDC: Direct digital controls. 

C. HVAC&R: Heating, Ventilating, Air Conditioning, and Refrigeration. 

D. "Systems," "Subsystems," "Equipment," and "Components": Where these terms are used 
together or separately, they shall mean "as-built" systems, subsystems, equipment, and 
components. 

E. TAB: Testing, adjusting, and balancing. 

1.4 INFORMATIONAL SUBMITTALS 

A. Construction Checklists: See related Sections for technical requirements for the following 
construction checklists: 

1. Vibration and seismic for HVAC&R piping and equipment. 
2. Instrumentation and control for HVAC&R. 
3. Refrigerant piping. 
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4. Variable refrigerant system outside unit. 
5. Variable refrigerant indoor unit. 

1.5 QUALITY ASSURANCE 

A. HVAC&R Testing Technician Qualifications: Technicians to perform HVAC&R construction 
checklist verification tests, construction checklist verification test demonstrations, 
commissioning tests, and commissioning test demonstrations shall have the following minimum 
qualifications: 

1. Journey-level or equivalent skill level. Vocational School four-year program graduate or 
an Associates degree in mechanical systems, air conditioning, or similar field. Degree 
may be offset by three years' experience in servicing mechanical systems in the HVAC 
industry. Generally, required knowledge includes HVAC&R systems, electrical concepts, 
building operations, and application and use of tools and instrumentation to measure 
performance of HVAC&R equipment, assemblies, and systems. 

2. Minimum three years' experience installing, servicing, and operating systems 
manufactured by approved manufacturer. 

3. One of the following: 

a. National Environmental Balancing Bureau (NEBB) Certified Testing, Adjusting, 
and Balancing Technician. 

b. Associated Air Balance Council (AABC) Certified Test and Balance Technician. 
c. Owner retains the right to waive NEBB or AABC Certification. 

B. Testing Equipment and Instrumentation Quality and Calibration: For test equipment and 
instrumentation required to perform HVAC&R commissioning work, perform the following: 

1. Submit test equipment and instrumentation list. For each equipment or instrument, 
identify the following: 

a. Equipment/instrument identification number. 
b. Planned commissioning application or use. 
c. Manufacturer, make, model, and serial number. 
d. Calibration history, including certificates from agencies that calibrate the 

equipment and instrumentation. 

2. Test equipment and instrumentation shall meet the following criteria: 

a. Capable of testing and measuring performance within the specified acceptance 
criteria. 

b. Be calibrated at the manufacturer's recommended intervals with current calibration 
tags permanently affixed to the instrument being used. 

c. Be maintained in good repair and operating condition throughout the duration of 
use on this Project. 

d. Be recalibrated/repaired if dropped or damaged in any way since last calibrated. 

C. Proprietary Test Instrumentation and Tools: 
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1. Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed 
equipment included in the commissioning process, test instrumentation and tools 
manufactured or prescribed by equipment manufacturer to service, calibrate, adjust, 
repair, or otherwise work on its equipment or required as a condition of equipment 
warranty, perform the following: 

a. Submit proprietary instrumentation and tools list. For each instrument or tool, 
identify the following: 

1) Instrument or tool identification number. 
2) Equipment schedule designation of equipment for which the instrument or 

tool is required. 
3) Manufacturer, make, model, and serial number. 
4) Calibration history, including certificates from agencies that calibrate the 

instrument or tool, where appropriate. 

b. Include a separate list of proprietary test instrumentation and tools in the operation 
and maintenance manuals. 

c. HVAC&R proprietary test instrumentation and tools become the property of 
Owner at the time of Substantial Completion. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 GENERAL TESTING REQUIREMENTS 

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, calibrated, and 
started and are operating according to the Contract Documents and approved Shop Drawings 
and submittals. 

B. Certify that HVAC&R instrumentation and control systems have been completed and 
calibrated, that they are operating according to the Contract Documents and approved Shop 
Drawings and submittals, and that pretest set points have been recorded. 

C. Set systems, subsystems, and equipment into operating mode to be tested according to approved 
test procedures (e.g., normal shutdown, normal auto position, normal manual position, 
unoccupied cycle, emergency power, and alarm conditions). 

D. Measure capacities and effectiveness of systems, assemblies, subsystems, equipment, and 
components, including operational and control functions to verify compliance with acceptance 
criteria. 

E. Test systems, assemblies, subsystems, equipment, and components operating modes, interlocks, 
control responses, and responses to abnormal or emergency conditions, and response according 
to acceptance criteria. 
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F. Construction Checklists: Prepare and submit detailed construction checklists for HVAC&R 
systems, subsystems, equipment, and components. 

1. Contributors to the development of construction checklists shall include, but are not 
limited to, the following: 

a. HVAC&R systems and equipment installers. 
b. TAB technicians. 
c. HVAC&R instrumentation and controls installers. 

G. Perform tests using design conditions, whenever possible. 

1. Simulated conditions may, with approval of Architect, be imposed using an artificial load 
when it is impractical to test under design conditions. Before simulating conditions, 
calibrate testing instruments. Provide equipment to simulate loads. Set simulated 
conditions as directed by Commissioning Coordinator and document simulated 
conditions and methods of simulation. After tests, return configurations and settings to 
normal operating conditions. 

2. Commissioning test procedures may direct that set points be altered when simulating 
conditions is impractical. 

3. Commissioning test procedures may direct that sensor values be altered with a signal 
generator when design or simulating conditions and altering set points are impractical. 

H. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 
document the deficiency and report it to Owner. After deficiencies are resolved, reschedule 
tests. 

I. If seasonal testing is specified, complete appropriate initial performance tests and 
documentation and schedule seasonal tests. 

J. Coordinate schedule with, and perform the following activities at the direction of, 
Commissioning Coordinator. 

K. Comply with construction checklist requirements, including material verification, installation 
checks, start-up, and performance tests requirements specified in Sections specifying HVAC 
systems and equipment. 

L. Provide technicians, instrumentation, tools, and equipment to complete and document the 
following: 

1. Performance tests. 
2. Demonstration of a sample of performance tests. 
3. Commissioning tests. 
4. Commissioning test demonstrations. 

3.2 TAB COMMISSIONING TESTS 

A. TAB Verification: 
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1. Prerequisites: Completion of "Examination" Article requirements and correction of 
deficiencies, as specified in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC." 

2. Completion of "Preparation" Article requirements for preparation of a TAB plan that 
includes strategies and step-by-step procedures, and system-readiness checks and reports, 
as specified in Section 230593 "Testing, Adjusting, and Balancing for HVAC." 

3. Scope: HVAC&R air systems and hydronic piping systems. 
4. Purpose: Differential flow relationships intended to maintain air pressurization 

differentials between the various areas of Project. 
5. Conditions of the Test: 

a. Commissioning Test Demonstration Sampling Rate: As specified in "Inspections" 
Article in Section 230593 "Testing, Adjusting, and Balancing for HVAC." 

b. Systems operating in full heating mode. 
c. Systems operating in full cooling mode. 
d. For measurements at air-handling units with economizer controls; systems 

operating in economizer mode with 100 percent outside air. 

6. Acceptance Criteria: 

a. Under all conditions, rechecked measurements comply with "Inspections" Article 
in Section 230593 "Testing, Adjusting, and Balancing for HVAC." 

b. Additionally, no rechecked measurement shall differ from measurements 
documented in the final report by more than two times the tolerances allowed. 

c. Under all conditions, where the Contract Documents indicate a differential in 
airflow between supply and exhaust and/or return in a space, the differential 
relationship shall be maintained. 

END OF SECTION 230800 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

REFRIGERANT PIPING 232300 - 1 

SECTION 232300 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Valves and specialties. 
3. Refrigerants. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Filter dryers. 
4. Mufflers. 

B. Product Data Submittals: For each product. 

1. Submit data for each type of refrigerant piping, fitting, valve, piping specialty, and 
refrigerant. 

C. Delegated Design Submittals: For refrigerant piping size and layout, including oil traps, double 
risers, specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided, 
elevation difference between compressor and evaporator, and length of piping to ensure proper 
operation and compliance with warranties of connected equipment. 

D. Shop Drawings: 

1. Show piping size and piping layout, including oil traps, double risers, specialties, and 
pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation 
difference between compressor and evaporator, and length of piping to ensure proper 
operation and compliance with warranties of connected equipment. 

2. Show interface and spatial relationships between piping and equipment. 
3. Shop Drawing Scale:  1/4 inch equals 1 foot. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field Quality-Control Reports: For each field quality control test and inspection. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in 
maintenance manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when 
installed. 

B. Prepare valves and specialties for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads and other end connections. 

C. Use the following precautions during storage: 

1. Maintain valve and specialty end protection. 
2. Store valves and specialties indoors and maintain at higher-than-ambient-dew-point 

temperature. If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," for refrigerant piping size and layout, including oil traps, double risers, 
specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided, 
elevation difference between compressor and evaporator, and length of piping to ensure proper 
operation and compliance with warranties of connected equipment. 

B. Comply with ASHRAE 15. 

C. Comply with ASME B31.5. 

D. Test Pressure for Refrigerant R-410A: 

1. Suction Tubing for Refrigeration and Air-Conditioning Applications Other than Heat 
Pumps:  300 psig. 

2. Suction Tubing for Heat-Pump Applications:  535 psig. 
3. Hot-Gas and Tubing Lines:  535 psig. 

2.2 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B280, Type ACR. 

B. Wrought-Copper Fittings, Solder Joint: ASME B16.22. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 
 

REFRIGERANT PIPING 232300 - 3 

C. Wrought-Copper Fittings, Brazed Joint: ASME B16.50. 

D. Wrought-Copper Unions: ASME B16.22. 

E. Solder Filler Metals: ASTM B32. Use 95-5 tin antimony or alloy HB solder to join copper 
socket fittings on copper pipe. 

F. Brazing Filler Metals: AWS A5.8M/A5.8. 

G. Flexible Connectors: 

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 
jacket. 

2. End Connections: Socket ends. 
3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch-

long assembly. 
4. Working Pressure Rating: Factory test at minimum 500 psig. 
5. Maximum Operating Temperature:  250 deg F. 

H. Copper-Tube, Pressure-Seal-Joint Fittings for Refrigerant Piping: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Conex Banninger - USA. 
b. Mueller Streamline Co.; a company of Mueller Industries. 
c. Parker Hannifin; Sporlan Division (Zoomlock). 
d. RLS LLC. 

2. Standard: UL 207; certified by UL for field installation. Certification as a UL-recognized 
component alone is unacceptable. 

3. Housing: Copper. 
4. O-Rings:  HNBR compatible with specific refrigerant. 
5. Tools: Manufacturer's approved special tools. 
6. Minimum Rated Pressure:  700 psig. 

2.3 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Henry Technologies Inc.; The Henry Group. 
c. Parker (Parker Hannifin). 

http://www.specagent.com/Lookup?ulid=13527
http://www.specagent.com/Lookup?uid=123457234393
http://www.specagent.com/Lookup?uid=123457234396
http://www.specagent.com/Lookup?ulid=9926
http://www.specagent.com/Lookup?uid=123457234398
http://www.specagent.com/Lookup?uid=123457234400
http://www.specagent.com/Lookup?uid=123457234401
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2. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or 
angle pattern. 

3. Diaphragm: Phosphor bronze and stainless steel with stainless steel spring. 
4. Operator: Rising stem and hand wheel. 
5. Seat: Nylon. 
6. End Connections: Socket, union, or flanged. 
7. Working Pressure Rating:  500 psig. 
8. Maximum Operating Temperature:  240 deg F. 

B. Packed-Angle Valves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Henry Technologies Inc.; The Henry Group. 
c. Parker (Parker Hannifin). 

2. Body and Bonnet: Forged brass or cast bronze. 
3. Packing: Molded stem, back seating, and replaceable under pressure. 
4. Operator: Rising stem. 
5. Seat: Nonrotating, self-aligning polytetrafluoroethylene. 
6. Seal Cap: Forged-brass or valox hex cap. 
7. End Connections: Socket, union, threaded, or flanged. 
8. Working Pressure Rating:  500 psig. 
9. Maximum Operating Temperature:  275 deg F. 

C. Service Valves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Emerson Climate Technologies; Emerson Electric Co. 
c. Henry Technologies Inc.; The Henry Group. 
d. JB Industries. 
e. Parker (Parker Hannifin). 
f. RectorSeal HVAC; a CSW Industrials Company. 
g. Refrigeration Sales, Inc. 

2. Body: Forged brass with brass cap, including key end to remove core. 
3. Core: Removable ball-type check valve with stainless steel spring. 
4. Seat: Polytetrafluoroethylene. 
5. End Connections: Copper spring. 
6. Working Pressure Rating:  500 psig. 
7. Maximum Operating Temperature:  275 deg F. 

D. Refrigerant Locking Caps: 

http://www.specagent.com/Lookup?ulid=9927
http://www.specagent.com/Lookup?uid=123457234406
http://www.specagent.com/Lookup?uid=123457234405
http://www.specagent.com/Lookup?uid=123457234403
http://www.specagent.com/Lookup?ulid=9929
http://www.specagent.com/Lookup?uid=123457234415
http://www.specagent.com/Lookup?uid=123457234416
http://www.specagent.com/Lookup?uid=123457234417
http://www.specagent.com/Lookup?uid=123457234519
http://www.specagent.com/Lookup?uid=123457234419
http://www.specagent.com/Lookup?uid=123457234421
http://www.specagent.com/Lookup?uid=123457234420
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. C & D Valve, LLC. 
b. JB Industries. 
c. RectorSeal HVAC; a CSW Industrials Company. 
d. Refrigeration Sales, Inc. 

2. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant-charging 
ports from unauthorized refrigerant access and leakage. 

3. Material: Brass, with protective shroud or sleeve. 
4. Refrigerant Identification:  Color-coded, refrigerant specific based on AHRI Guideline N 

or Universal design. 
5. Special Tool: For installing and unlocking. 

E. Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and labeled 
by an NRTL. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Henry Technologies Inc.; The Henry Group. 
c. Parker (Parker Hannifin). 

2. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal. 
3. Piston, Closing Spring, and Seat Insert: Stainless steel. 
4. Seat: Polytetrafluoroethylene. 
5. End Connections: Threaded. 
6. Working Pressure Rating:  400 psig. 
7. Maximum Operating Temperature:  240 deg F. 

F. Thermostatic Expansion Valves: Comply with AHRI 750 I-P. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Emerson Climate Technologies; Emerson Electric Co. 
c. Henry Technologies Inc.; The Henry Group. 
d. Parker Hannifin; Sporlan Division (Zoomlock). 

2. Body, Bonnet, and Seal Cap: Forged brass or steel. 
3. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel. 
4. Packing and Gaskets: Non-asbestos. 
5. Capillary and Bulb: Copper tubing filled with refrigerant charge. 
6. Suction Temperature:  40 deg F. 
7. Superheat:  Adjustable. 

http://www.specagent.com/Lookup?ulid=13942
http://www.specagent.com/Lookup?uid=123457234508
http://www.specagent.com/Lookup?uid=123457234507
http://www.specagent.com/Lookup?uid=123457234506
http://www.specagent.com/Lookup?uid=123457234520
http://www.specagent.com/Lookup?ulid=9931
http://www.specagent.com/Lookup?uid=123457234432
http://www.specagent.com/Lookup?uid=123457234431
http://www.specagent.com/Lookup?uid=123457234434
http://www.specagent.com/Lookup?ulid=9932
http://www.specagent.com/Lookup?uid=123457234437
http://www.specagent.com/Lookup?uid=123457234438
http://www.specagent.com/Lookup?uid=123457234439
http://www.specagent.com/Lookup?uid=123457234521
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8. Reverse-flow option (for heat-pump applications). 
9. End Connections: Socket, flare, or threaded union. 
10. Working Pressure Rating:  700 psig. 

G. Moisture/Liquid Indicators: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Emerson Climate Technologies; Emerson Electric Co. 
c. Henry Technologies Inc.; The Henry Group. 
d. Parker (Parker Hannifin). 
e. RLS LLC. 

2. Body: Forged brass. 
3. Window: Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
4. Indicator: Color-coded to show moisture content in parts per million (ppm). 
5. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 
6. End Connections: Socket or flare. 
7. Working Pressure Rating:  500 psig. 
8. Maximum Operating Temperature:  240 deg F. 

H. Permanent Filter Dryers: Comply with AHRI 730 I-P. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Danfoss, Inc. 
b. Emerson Climate Technologies; Emerson Electric Co. 
c. Henry Technologies Inc.; The Henry Group. 
d. Parker (Parker Hannifin). 
e. RLS LLC. 

2. Body and Cover: Painted-steel shell. 
3. Filter Media: 10 micron, pleated with integral end rings; stainless steel support. 
4. Desiccant Media: Activated alumina or charcoal. 
5. Design: Reverse flow (for heat-pump applications). 
6. End Connections: Socket. 
7. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
8. Maximum Pressure Loss:  2 psig. 
9. Rated Flow: to match system served. 
10. Working Pressure Rating:  500 psig. 
11. Maximum Operating Temperature:  240 deg F. 

http://www.specagent.com/Lookup?ulid=9936
http://www.specagent.com/Lookup?uid=123457234458
http://www.specagent.com/Lookup?uid=123457234459
http://www.specagent.com/Lookup?uid=123457234460
http://www.specagent.com/Lookup?uid=123457234461
http://www.specagent.com/Lookup?ulid=9938
http://www.specagent.com/Lookup?uid=123457234470
http://www.specagent.com/Lookup?uid=123457234471
http://www.specagent.com/Lookup?uid=123457234472
http://www.specagent.com/Lookup?uid=123457234473
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2.4 REFRIGERANTS 

A. R-410A, ASHRAE 34: Pentafluoroethane/Difluoromethane. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arkema Inc. 
b. DuPont Fluorochemicals Div. 
c. Genetron Refrigerants; Honeywell International Inc. 
d. Mexichem Fluor, Inc. (Koura). 

PART 3 - EXECUTION 

3.1 PIPING APPLICATION SCHEDULES 

A. Refrigerant:  R-410A 

B. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) 
Applications, NPS 2 to NPS 4 (DN 50 to DN 100): Copper, Type ACR, drawn-temper tubing 
and wrought-copper fittings with brazed or soldered joints. 

C. Safety-Relief-Valve Discharge Piping for Conventional Air-Conditioning (Cooling-Only) 
Applications, Steel: Schedule 40, black steel and wrought-steel fittings with welded joints. 

D. Suction, Hot-Gas, and Liquid Tubing for Heat-Pump Applications, NPS 1-1/2 (DN 40) and 
Smaller: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed 
or soldered joints. 

E. Safety-Relief-Valve Discharge Tubing for Heat-Pump Applications, Copper:  Type ACR, 
tubing and wrought-copper fittings with brazed or soldered joints 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless or packed-angle valves in suction and discharge lines of compressor. 

B. Install service valves for gauge taps at inlet and outlet of hot-gas bypass valves and strainers if 
they are not an integral part of valves and strainers. 

C. Except as otherwise indicated, install diaphragm packless or packed-angle valves on inlet and 
outlet side of filter dryers. 

D. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do 

not mount bulb in a trap or at bottom of the line. 

http://www.specagent.com/Lookup?ulid=9944
http://www.specagent.com/Lookup?uid=123457234501
http://www.specagent.com/Lookup?uid=123457234502
http://www.specagent.com/Lookup?uid=123457234503
http://www.specagent.com/Lookup?uid=123457234504
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3. If external equalizer lines are required, make connection where it will reflect suction-line 
pressure at bulb location. 

E. Install safety-relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe 
safety-relief-valve discharge line to outside in accordance with ASHRAE 15. 

F. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 
at the inlet of the evaporator coil capillary tube. 

G. Install strainers upstream from and adjacent to the following unless they are furnished as an 
integral assembly for the device being protected: 

1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Hot-gas bypass valves. 
4. Compressor. 

H. Install filter dryers in liquid line between compressor and thermostatic expansion valve. 

I. Install receivers sized to accommodate pump-down charge. 

J. Install flexible connectors at compressors. 

K. Provide refrigerant locking caps on refrigerant charging ports that are located outdoors unless 
otherwise protected from unauthorized access by a means acceptable to authority having 
jurisdiction. 

3.3 INSTALLATION OF PIPING, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping in accordance with ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 
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I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and 
specialties in accessible locations to allow for service and inspection. 

L. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

M. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

N. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 
stems, seats, packing, and accessible internal parts of refrigerant specialties. Do not apply heat 
near expansion-valve bulb. 

O. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

P. Identify refrigerant piping and valves in accordance with Section 230553 "Identification for 
HVAC Piping and Equipment." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC 
Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Soldered Joints: Construct joints in accordance with ASTM B828 or CDA's "Copper Tube 
Handbook." 

D. Brazed Joints: Construct joints in accordance with AWS BRH, "Brazing Handbook," Ch. 35, 
"Pipe and Tubing." 
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1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel. 

E. Threaded Joints: Thread steel pipe with tapered pipe threads in accordance with ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and to 
restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry-seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

F. Welded Joints: Construct joints in accordance with AWS D10.12M/D10.12. 

G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for 
hangers, supports, and anchor devices. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 ft. long. 
2. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tubing to comply with MSS SP-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the test 
pressure. 
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3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System must maintain test pressure at the manifold gauge throughout duration of 

test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount 

of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

C. Prepare test and inspection reports. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 
suction pressure. 

B. Adjust set-point temperature of air-conditioning controllers to the system design temperature. 

C. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Verify that compressor oil level is correct. 
2. Open compressor suction and discharge valves. 
3. Open refrigerant valves but not bypass valves that are used for other purposes. 
4. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

D. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established. 

END OF SECTION 232300 
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SECTION 238129 - VARIABLE REFRIGERANT FLOW HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section 

B. Section 232300 – Refrigerant Piping. 

1.2 QUALITY ASSURANCE 

A. The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL), in accordance 
with ANSI/UL 1995 – Heating and Cooling Equipment and bear the Listed Mark. 

B. All wiring shall be in accordance with the National Electric Code (NEC). 

C. The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by 
the International Standard Organization (ISO).  The system shall be factory tested for safety and 
function. 

D. Any approved manufacturer shall be rated and certified in accordance with AHRI standard 1230 
and meet minimum efficiencies as scheduled. 

E. The approved manufacturer shall have parts, equipment and materials stocked within 50 miles 
of installed location. 

F. The approved manufacturer shall have factory trained service technicians available and within 
50 miles of installed location.  

G. Mechanical equipment for wind-born debris regions shall be designed in accordance with ASCE 
7-2010 and installed to resist the wind pressures on the equipment and the supports. 

H. The condensing unit will be factory charged with R410A. 

1.3 SYSTEM DESCRIPTION 
 

A. The variable capacity, heat pump air conditioning system shall be a Variable Refrigerant Flow 
type split system as specified.  The system shall consist of multiple evaporators, a three-pipe 
refrigeration distribution system using PID control and condenser unit.  The condenser shall be 
a direct expansion (DX), air-cooled heat pump, multi-zone air-conditioning system with 
variable speed inverter driven compressors using R-410A refrigerant. Each condensing unit 
shall use high efficiency, variable speed all “inverter” compressor(s) coupled with inverter fan 
motors to optimize part load performance. The system capacity and refrigerant temperatures 
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shall be modulated automatically to set suction and condensing pressures while varying the 
refrigerant volume for the needs of the cooling or heating loads. The control will be automatic 
and customizable depending on load and weather conditions. Indoor units shall use PID to 
control superheat to deliver a comfortable room temperature condition and optimize efficiency. 
The condensing unit shall have capability to connect an indoor evaporator capacity up to 200% 
of the condensing unit capacity.  All zones are each capable of operating separately with 
individual temperature control. Contractor is responsible for any change to electrical 
requirements. 

B. Operation of the system shall permit either individual cooling or heating of each indoor unit 
simultaneously or all of the indoor units associated with one unit.  Each indoor unit or group of 
indoor units shall be able to provide set temperature independently. 

1.4 ADDITIONAL REQUIRED FEATURES 

A. Autocharging – Each system shall have a refrigerant auto-charging function.  If Autocharging is 
not available alternate manufacturer shall furnish refrigerant charge calculation for each system 
prior to startup. 

B. Defrost Heating – Each system shall maintain continuous heating during defrost operation.  
Systems not capable of doing simultaneous heating and defrost shall be provided with electric 
heaters for all indoor and shall also provide de-rated performance accounting for heat removed 
from the system at ambient conditions of 17/16.  Cost of heap pump size upgrade, electrical 
upgrade, installation and control shall be responsibility of the contractor. 

C. Oil Return Heating – Each system shall maintain continuous heating during oil return operation. 
Reverse cycle (cooling mode) oil return during heating operation shall not be permitted due to 
the potential reduction in space temperature. 

D. Independent Control – Each indoor unit shall use a dedicated electronic expansion valve for 
independent control. 

E. VFD Inverter Control & Variable Refrigerant Temperature – Each condensing unit shall use 
high efficiency, variable speed all “inverter” compressor(s) coupled with inverter fan motors to 
optimize part load performance. The system capacity and refrigerant temperatures shall be 
modulated automatically to set suction and condensing pressures while varying the refrigerant 
volume for the needs of the cooling or heating loads. The control will be automatic and 
customizable depending on load and weather conditions.  

F. Indoor units shall use PID to control superheat to deliver a comfortable room temperature 
condition and optimize efficiency.   Indoor units shall control to within one degree F deadband. 

G. Connection Ratios – The condensing unit shall have the ability to connect an indoor unit 
evaporator capacity of down to 50% and up to 200% of the condensing unit capacity.  
Manufacturers shall submit data confirming connection ratio is adequate for calculated diversity 
factor. 

H. Simple Wiring – Systems shall use 16/18 AWG, 2 wire, multi-stranded, non-shielded and non-
polarized daisy chain control wiring. 
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I. Advanced Diagnostics – Systems shall include a self-diagnostic, auto-check function to detect a 
malfunction and display the type and location. 

J. Each system shall be capable of integrating with open protocol BACnet building management 
systems for future use. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. The units shall be stored and handled according to the manufacturer’s recommendations. 

1.6 PHYSICAL CHARACTERISTICS 

A. General: The advanced multi or single zone controller shall be made from plastic materials with 
a neutral color.  Each control shall have a LCD (Liquid Crystal Display) that shows On/Off, 
setpoint, room temperature, mode of operation (Cool/Heat/Dry/Fan/Auto), louver position, and 
fan speed. 

1.7 ELECTRICAL CHARACTERISTICS 
 

A. General: The advanced multi-zone controller shall require 24 VAC to power the controller.  The 
advanced multi-zone controller shall supply 16 volts DC to the communication bus on the F1F2 
(out-out) terminal of the outdoor unit.  The voltage may rise or fall in relation to the 
transmission packets that are sent and received. 

B. Wiring: The advanced multi-zone controller communication wiring shall be terminated in a 
daisy chain design at the outdoor unit, which is then daisy chained to each indoor unit in the 
system and terminating at the farthest indoor unit.  The termination of the wiring shall be non-
polar.  The remote control wiring shall run from the indoor unit control terminal block to the 
remote controller connected with that indoor unit.   

C. Wiring size:  Wiring shall be non-shielded, 2-conductor sheathed vinyl cord or cable, and 18 
AWG stranded copper wire. 

1.8 VRF CONTROL NETWORK 

A. The VRF Controls Network shall be made up of local remote controllers, multi-zone 
controllers, advanced multi-zone controllers, and open protocol network devices that transmit 
information via the communication bus.  The VRF Controls Network shall also have the ability 
to be accessed via a networked PC.  The VRF Controls Network supports operation monitoring, 
scheduling, error e-mail distribution, general user software, tenant billing, maintenance support, 
and capable of integration with future Building Management Systems (BMS) using open 
protocol via BACnet interfaces; all of which blend to provide the optimal control strategy for 
the best HVAC comfort solution.   

1.9 QUALITY ASSURANCE 
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A. The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL), in accordance 
with ANSI/UL 1995 – Heating and Cooling Equipment and bear the Listed Mark. 

B. All wiring shall be in accordance with the National Electric Code (NEC). 

C. The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by 
the International Standard Organization (ISO).  The system shall be factory tested for safety and 
function. 

D. Mechanical equipment for wind-born debris regions shall be designed in accordance with ASCE 
7-2010 and installed to resist the wind pressures on the equipment and the supports. 

E. The condensing unit will be factory charged with R410A. 

1.10 STANDARD LIMITED WARRANTY 

A. The manufacturer shall  warrant to the customer who is the original owner and user of the 
products specified above (“Customer”) that under normal use and maintenance for comfort 
cooling and conditioning applications such products (the “Products”) will be free from defects 
in material or workmanship. This warranty applies to parts only and is limited in duration to ten 
(10) years from the earlier to occur of (a) the date of original installation, whether or not actual 
use begins on that date, or (b) eighteen (18) months from the date of shipment.  Customer must 
present proof of the original date of receipt and of installation of the Product in order to 
establish the effective date of this warranty. Otherwise the effective date will be deemed to be 
the date of manufacture plus sixty (60) days. Repaired or replacement parts are warranted for 
the balance of the warranty period applicable to the original part following the date on which 
the repaired or replacement part is provided to the Customer. 

B. Warranty shall be by the equipment manufacturer.  Third party warranties shall only be allowed 
if the equipment seller is co-listed as responsible for the warranty should the third party 
warrantor not perform.  

1.11 INSTALLATION REQUIREMENTS 

A. The system must be installed by a factory trained contractor/dealer.  The contractor shall submit 
training certification proof of all installers as a submittal for review and approval.  The 
mechanical contractor’s installation price shall be based on the systems installation 
requirements.  Untrained contractors who wish to bid this project must contact the 
representative for the manufacturer shown on the drawings to arrange training prior to bid day. 

1.12 OPERATING RANGE 

A. The operating range in cooling will be 23°F DB ~ 122°F DB. 

B. The operating range in heating will be -13°F WB – 60°F WB.    

C. Cooling mode indoor room temperature range will be 57°F-77°F WB. 
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D. Heating mode indoor room temperature range will be 59°F-80°F DB. 

1.13 REFRIGERANT PIPING 

A. The system shall be capable of refrigerant piping up to 540 actual feet or 620 equivalent feet 
from the condensing unit to the furthest indoor unit, a total combined liquid line length of 3,280 
feet of piping between the condensing and indoor units with 295 feet maximum vertical 
difference, without any oil traps.  Appropriate piping joints and headers shall be used to ensure 
proper refrigerant balance and flow for optimum system capacity and performance.  T style 
joints shall not be acceptable as this will negatively impact proper refrigerant balance and flow 
for optimum system capacity and performance. Code compliant copper piping shall be 
acceptable.  Refrigerant pipe insulation shall be no less than ¾ inch thick HVAC refrigerant 
pipe insulation rated for indoor or outdoor, based on location used. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: Daikin AC 

B. Or approved equal 

2.2 OUTDOOR UNIT 

A. General:  The outdoor condensing unit shall be designed specifically for use with 
matched capacity of the indoor evaporator units. 

1. The outdoor unit shall be factory assembled and pre-wired with all necessary 
electronic and refrigerant controls.  The refrigeration circuit of the condensing 
unit shall consist of a swing (modified rotary) compressor, motors, fans, 
condenser coil, electronic expansion valves, solenoid valves, 4 way valve, 
distribution headers, capillaries, filters, shut off valves, service ports and suction 
accumulator. 

2. Both liquid and suction lines must be individually insulated between the outdoor 
and indoor units. 

3. The outdoor unit can be wired and piped in the front, lateral or downward 
directions, accessed from the right side of the unit. 

4. The sound pressure level standard shall be that value as listed in the drawing 
schedule at 3 feet from the front of the unit. 

5. The system will automatically restart operation after a power failure and will not 
cause any settings to be lost, thus eliminating the need for re-programming. 

6. The outdoor unit shall be modular in design and should allow for side-by-side 
installation with minimum spacing. 

7. The following safety devices shall be included on the condensing unit; high 
pressure switch, outdoor fan driver overload protector, inverter overload 
protector, fusible plugs, fuses. 
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8. Each condensing unit shall utilize an algorithm to automatically adjust the 
refrigerant suction and condensing temperatures in response to the heating and 
cooling loads, and in response to the current weather conditions. The Variable 
Refrigerant Temperature control shall be capable of being customized in the 
following modes and sub modes: 

i. Automatic (factory preset) – The Automatic VRT control shall allow the 
target evaporator temperature (Te) and target condensing temperature 
(Tc) to float based on outdoor ambient temperature conditions, and shall 
incorporate the following sub-modes:  

1. Powerful 
2. Quick 
3. Mild (factory preset) 

ii. High Sensible – The High Sensible mode shall allow the system Te and 
Tc values to be programmed to series of fixed Te and Tc values. The 
High Sensible mode shall also be capable of incorporating the following 
sub-modes:  

1. Eco 
iii. Basic – The Basic mode shall disable the VRT control of the outdoor 

unit and allow the system to operate with constant Te and Tc values. 
B. Unit Cabinet: 

1. The outdoor unit shall be completely weatherproof and corrosion resistant.  The 
unit shall be constructed from rust-proofed mild steel panels coated with a baked 
enamel finish. 

2. The outdoor unit shall come furnished with four (4) mounting feet, mounted 
across the base pan, to allow bolting to a cement pad or optionally supplied 
mounting bracket.  

C. Fan: 
1. The condensing unit shall consist of two propeller type, direct-drive 70 W fan 

motors that have multiple speed operation via a DC (digitally commutating) 
inverter. 

2. The fan shall be a horizontal discharge configuration with a nominal airflow 
maximum of scheduled cfm. 

3. The fan motor shall have inherent protection and permanently lubricated bearings 
and be mounted. 

4. The fan motor shall be provided with a fan guard to prevent contact with moving 
parts. 

D. Condenser Coil: 
1. The condenser coil shall be manufactured from copper tubes expanded into 

aluminum fins to form a mechanical bond. 
2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design 

to ensure highly efficient performance. 
3. The heat exchanger on the condensing units shall be manufactured from Hi-X 

seamless copper tube. 
4. The fins are to be covered with an anti-corrosion acrylic resin and hydrophilic 

film type E1 rated for up to 1000 hours salt spray. 
5. The pipe plates shall be treated with powdered polyester resin for corrosion 

prevention.  The thickness of the coating must be between 2.0 to 3.0 microns. 
E. Compressor: 

1. The swing or rotary compressor shall be variable speed (PAM inverter) 
controlled which is capable of changing the speed to follow the variations in total 
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cooling and heating load as determined by the suction gas pressure as measured 
in the condensing unit.  In addition, samplings of evaporator and condenser 
temperatures shall be made so that the high/low pressures detected are read every 
20 seconds and calculated.  With each reading, the compressor capacity shall be 
controlled to eliminate deviation from target value. 

2. The inverter driven compressor shall be of highly efficient reluctance DC 
(digitally commutating), hermetically sealed swing type. 

3. Neodymium magnets shall be adopted in the rotor construction to yield a higher 
torque and efficiency in the compressor instead of the normal ferrite magnet type. 
At complete stop of the compressor, the neodymium magnets shall position the 
rotor into the optimum position for a low torque start. 

4. The capacity control range shall be: 14 – 100%. 
5. The compressor shall be equipped with a crankcase heater, high pressure safety 

switch and internal thermal overload protector. 
6. The compressor shall be mounted to avoid the transmission of vibration. 

 
F. Electrical: 

1. The power supply to the outdoor unit shall be 208-230 volts, 1 phase, 60 hertz +/- 
10%. 

2. The control voltage between the indoor and outdoor unit shall be 16VDC. 
3. The control wiring shall be a two-wire multiplex transmission system. 

 
 

2.3 WALL MOUNTED UNIT 

A. General:  Daikin indoor unit shall be a wall mounted fan coil unit, operable with refrigerant R-
410A, equipped with an electronic expansion valve, for installation onto a wall within a 
conditioned space. This compact design with finished white casing shall be available in 
capacities from 7,500 Btu/h to 24,000 Btu/h.  Computerized PID control shall be used to control 
superheat to deliver a comfortable room temperature condition.  The unit shall be equipped with 
a programmed drying mechanism that dehumidifies while limiting changes in room 
temperature.  A mildew-proof, polystyrene condensate drain pan and resin net mold resistant 
filter shall be included as standard equipment.  The indoor units sound pressure shall range from 
31 dB(A) to 41 dB(A) at low speed measured at 3.3 feet below and from the unit.  

B. Performance: As Scheduled 

C. Indoor Unit: 

1. The Daikin indoor unit shall be completely factory assembled and tested. Included in the 
unit is factory wiring, piping, electronic proportional expansion valve, control circuit 
board, fan motor thermal protector, flare connections, condensate drain pan, self-
diagnostics, auto-restart function, 3-minute fused time delay, and test run switch. The unit 
shall have an auto-swing louver which ensures efficient air distribution, which closes 
automatically when the unit stops. The remote controller shall be able to set five (5) steps 
of discharge angle.  The front grille shall be easily removed for washing. The discharge 
angle shall automatically set at the same angle as the previous operation upon restart.  
The drain pipe can be fitted to from either left or right sides. 

2. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment 
from the factory. 
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3. Both refrigerant lines shall be insulated from the outdoor unit. 
4. Return air shall be through a resin net mold resistant filter. 
5. The indoor units shall be equipped with a condensate pan. 
6. The indoor units shall be equipped with a return air thermistor. 
7. The indoor unit will be separately powered with 208~230V/1-phase/60Hz.  
8. The voltage range will be 253 volts maximum and 187 volts minimum. 

D. Unit Cabinet: 

1. The cabinet shall be affixed to a factory supplied wall mounting template and located in 
the conditioned space. 

2. The cabinet shall be constructed with sound absorbing foamed polystyrene and 
polyethylene insulation. 

E. Fan: 

1. The fan shall be a direct-drive cross-flow fan, statically and dynamically balanced 
impeller with high and low fan speeds available.  

2. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range 
0.054 to 0.058 HP. 

3. The airflow rate shall be available in high and low settings. 
4. The fan motor shall be thermally protected. 

F. Coil: 

1. Coils shall be of the direct expansion type constructed from copper tubes expanded into 
aluminum fins to form a mechanical bond. 

2. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to 
ensure highly efficient performance. 

3. The coil shall be a 2-row cross fin copper evaporator coil with 14 fpi design completely 
factory tested. 

4. The refrigerant connections shall be flare connections and the condensate will be 11/16 
inch outside diameter PVC. 

5. A thermistor will be located on the liquid and gas line. 
6. A condensate pan shall be located in the unit. 

G. Electrical: 

1. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The 
acceptable voltage range shall be 187 to 253 volts. 

2. Transmission (control) wiring between the indoor and outdoor unit shall be a maximum 
of 3,280 feet (total 6,560 feet). 

3. Transmission (control) wiring between the indoor unit and remote controller shall be a 
maximum distance of 1,640 feet. 

H. Control: 

1. The unit shall have controls provided by manufacturer to perform input functions 
necessary to operate the system. 

2. The unit shall be compatible with interfacing with a future BMS system via BACnet 
gateways. 
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I. Accessories: 

1. Each unit shall be provided with a condensate pump (DACA-CP1-1). 

J. ROUND FLOW CEILING CASSETTE UNIT (3’x3’) 

1. General:  The round flow ceiling cassette fan coil unit shall be operable with R-410A 
refrigerant, equipped with an electronic expansion valve, for installation into the ceiling 
cavity equipped with an air panel grill.    It shall be a round flow air distribution type, 
fresh white, impact resistant with a washable decoration panel.  The supply air is 
distributed via motorized louvers which can be horizontally and vertically adjusted from 
0° to 90°.  Computerized PID control shall be used to control superheat to deliver a 
comfortable room temperature condition.  The unit shall be equipped with a programmed 
drying mechanism that dehumidifies while limiting changes in room.  The indoor units 
sound pressure shall range from 27 dB(A) to 34 dB(A) at low speed measured at 5 feet 
below the unit. 

2. Performance: As Scheduled 

3. Indoor Unit: 
a. The unit shall be completely factory assembled and tested.  Included in the unit is 

factory wiring, piping, electronic proportional expansion valve, control circuit 
board, fan motor thermal protector, flare connections, condensate drain pan, 
condensate drain pump, condensate safety shutoff and alarm, self-diagnostics, 
auto-restart function, 3-minute fused time delay, and test run switch. 

b. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory. 

c. Both refrigerant lines shall be insulated from the outdoor unit. 
d. The round flow supply air flow can be field modified to 23 different airflow 

patterns to accommodate various installation configurations including corner 
installations. 

e. Return air shall be through the concentric panel, which includes a resin net, mold 
resistant, antibacterial filter. 

f. The indoor units shall be equipped with a condensate pan with antibacterial 
treatment and condensate pump. The condensate pump provides up to 33-1/2” of 
lift and has a built in safety shutoff and alarm. 

g. The indoor units shall be equipped with a return air thermistor. 
h. The indoor unit will be separately powered with 208~230V/1-phase/60Hz.  
i. The voltage range will be 253 volts maximum and 187 volts minimum. 

4. Unit Cabinet: 

a. The cabinet shall be space saving and shall be located at the ceiling. 
b. Three auto-swing positions shall be available to choose, which include standard, 

draft prevention and ceiling stain prevention. 
c. The airflow of the unit shall have the ability to shut down outlets with multiple 

patterns allowing for simpler installation in irregular spaces. 
d. The cabinet shall be constructed with sound absorbing foamed polystyrene and 

polyethylene insulation. 
e. MERV 13 air filters shall be provided to each unit. 
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5. Fan: 

a. The fan shall be direct-drive turbo fan type with statically and dynamically 
balanced impeller with three fan speeds available.  

b. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 
output range from 0.08 to 0.16 HP. 

c. The airflow rate shall be available in three settings. 
d. The fan motor shall be equipped as standard with adjustable external static 

pressure (ESP) settings to allow operation with the MERV 13 filter. 
e. The fan motor shall be thermally protected. 

6. Filter: 

a. High efficiency disposable MERV 13 filters shall be provided. 

7. Coil: 

a. Coils shall be of the direct expansion type constructed from copper tubes expanded 
into aluminum fins to form a mechanical bond. 

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 
design to ensure highly efficient performance. 

c. The coil shall be a 2-row cross fin copper evaporator coil with 17 FPI design 
completely factory tested. 

d. The refrigerant connections shall be flare connections and the condensate will be 1 
-1/4 inch outside diameter PVC. 

e. A condensate pan with antibacterial treatment shall be located under the coil. 
f. A condensate pump with a 33-1/2 inch lift shall be located below the coil in the 

condensate pan with a built in safety alarm. 
g. A thermistor will be located on the liquid and gas line. 

8. Electrical: 

a. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The 
acceptable voltage range shall be 187 to 253 volts. 

b. Transmission (control) wiring between the indoor and outdoor unit shall be a 
maximum of 3,280 feet (total 6,560 feet). 

c. Transmission (control) wiring between the indoor unit and remote controller shall 
be a maximum distance of 1,640 feet. 

9. Control: 

a. The unit shall be compatible with interfacing with a BMS system via BACnet 
gateways.   

 
PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. The system must be installed by a factory trained contractor/dealer.  Training shall have been 
performed by the VRV manufacturer, or by the VRV manufacturer approved training 
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instructors.  The mechanical contractor will be required to attend a “kick-off” meeting with the 
general contractor, the VRV manufacturer’s local product champion, and the owner or owner’s 
representative to discuss installation expectations for the equipment/system.  This meeting shall 
be no less than 4 hours and shall cover the following at a minimum (not inclusive of all items to 
be reviewed): 

1. Installing contractor’s responsibility to field measure planned routing of piping length 
and direction and provide this information in precise and accurate form to the 
manufacturer’s representative to allow for proper engineering of the pipe sizes on the 
manufacturer’s pipe sizing software. 

2. Installing contractor’s responsibility to ensure all field installers for the VRV system have 
attended the VRV manufacturer’s VRV installation class within the last 36 months.  At 
this meeting, the installing contractor will provide all the names of the field personnel 
that will be assigned to this specific project and who will be installing the VRV system, 
with a copy of the certification card proving attendance of the “Installation Class” and 
date attended.  Anyone not named on this list will not be allowed to work on the VRV 
installation.  Any violations of this requirement (anyone found installing the VRV system 
that has not successfully completed the VRV manufacturer Installation Class) will result 
in the installing contractor having to repeat the process utilizing personnel that have 
successfully completed the VRV manufacturer certification training. 

3. Installing contractor will be responsible for ensuring the installing trade personnel 
comply with all the manufacturer’s recommendations for proper installation of the VRV 
equipment, refrigerant piping, refrigerant piping insulation, controls wiring, and overall 
requirements for a properly installed system. 

4. Any violations of proper installation procedures will result in the installing contractor 
having to repeat the process utilizing personnel that have successfully completed the 
VRV manufacturer certification training. In addition, the contractor will be responsible 
for providing an addition three (3) year labor warranty and provide any parts warranties 
denied  by the manufacturer due to installation not meeting the manufacturer’s 
recommendations.  This includes but is not limited to: 

a. Not using nitrogen when brazing 
b. Not using pipe cutters for cutting copper pipe 
c. Not ensuring the pipe is clean and free of any debris, contamination, or dirt when 

installed 
d. Not installing the pipe per the manufacturer’s recommendations (proper distances 

for transitions, proper routing to prevent oil trapping, proper supports, etc. 
e. Not installing the correct controls communication wiring type 

5. In the event the installing contractor is found to be in violation of the above item d.i, ii, 
iii, the owner shall have the right to demand all existing piping installed up to the time of 
the incident be removed and all joints cut out, and all pipe be flushed clean with the 
proper techniques as dictated by the manufacturer.   

6. The manufacturer’s representative VRV technical expert shall allocate six (6) hours per 
VRV system (single or manifolded outdoor unit matched to indoor units is one system) 
for field site inspections to inspect unit and pipe/wire installation is per manufacturer’s 
recommendations.  VRV technical expert shall write up report and include pictures of site 
visit, and provide copies to both the owner and installing contractor.  The installing 
contractor remains responsible for full compliance with manufacturer’s installation 
recommendations, and the manufacturer’s VRV technical expert’s sole role is to review 
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and make recommendations if corrections are needed.  VRV technical expert assumes no 
responsibility for installation of VRV system.  

7. Upon completion of installation, but prior to start-up of the units, the contractor will 
provide 5 business days notice to the manufacturer’s VRV authorized service company to 
verify, confirm, and witness pressure testing and deep vacuum testing.  The pressure test 
and evacuation test process shall be as follows (also refer to Specification Section 
232300): 
 

Pressure     Duration 
  150 psig     3 minutes 
  300 psig     5 minutes 
  *535 psig     *24 hours 

 
Evacuate system to   Procedure 
4,000 microns    Break vacuum with dry nitrogen to 2-3 psig  
       for 15 minutes 
1500 microns    Maintain vacuum for 20 minutes 
*500 microns   *Maintain vacuum for 12 hours, of which the 

last 60 minutes are to be witnessed by the 
manufacturer’s authorized service technician 

 
*to be witnessed by manufacturer’s authorized service technician 
 

8. Any units started without the proper manufacturer’s authorized service technician 
witnessing the required pressure and evacuation tests will result the installing contractor 
to repeat the start-up process. To remediate the lack of witness of the pressure and 
evacuation tests, the installing contractor will be required to evacuate the system charge 
and complete the pressure test and evacuation test process per above. 

3.2 FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 
and adjust field-assembled components and equipment installation, including connections, and 
to assist in field testing. Report results in writing.  

B. Perform the following field tests and inspections per paragraph 3.1 Installation Requirements 
and prepare test reports: 

 
1. Leak Test: After installation, charge system with nitrogen and pressure test for leaks. 

Repair leaks and retest until no leaks exist. Once leaks are stopped charge with 
refrigerant. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

3.3 STARTUP SERVICE 
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A. Start-up and service shall be completed by the authorized manufacturer’s representative in 
accordance to paragraph 3.1 Installation Requirements.  

B. At a minimum, the following procedures shall occur during the start-up of each system; 

1. Onsite review with contractor PM and foreman. 

a. Review job schedule and milestones 
b. Discuss job installation and wiring 
c. Discuss temporary conditioning 
d. Determine occupant restrictions 

1) This may require a request for information from the engineer or a meeting 
with the owner directly. 

a) Determine Navigation controller faceplate requirements 

2) The method of restriction will be job dependent but must be determined 
early. The restrictions will be added to the field settings document and be 
entered at startup. 

e. Confirm the required refrigerant for charging and provide. 
f. Review VRV manufacturer installation procedures 

1) Equipment installation 
2) Piping installation, purging, pressure testing, evacuation and insulation 

(individually insulated with ¾” minimum thickness) 
3) Disconnect power plug on each BS box to prevent valves from closing 
4) DIII Net communication wiring 

a) Wiring type and specific jacket colors 
b) No splices or Tee-Taps 

g. Onsite meetings and walkthroughs 

1) Meet with foreman and mechanics. Confirm that the mechanics are VRV 
manufacturer trained and certified. 

2) Ensure that they have the latest VRV Express 

a) Review the necessity of keeping track of liquid line piping sizes and 
lengths for proper additional charge calculations 

b) Review the necessity of comparing the actual pipe runs with the VRV 
Express. If lengths are different re-run the Express for possible 
changes to pipe sizes and/or Refnet’s 

3) Review IM’s that ship with each piece of equipment 

a) Each has specific information 

4) Review necessity of purging with dry nitrogen on every joint 
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a) Purchase 1000 lb nitrogen regulator for pressure testing and low 
pressure regulator with flow indicator for purging while brazing 

5) Meet with wiring installers 

a) Ensure that they have the latest VRV Express 

• Review the document for understanding 

b) Review the wire requirements and wire jacket color scheme 
c) Review installation procedures 

• No splices 
• Daisy chain all wiring 
• Review proper connection of F1 & F2, P1 & P2, T1 & T2 and 

Q1 & Q2 terminals on Outdoor, Indoor and BS units 

d) Walk site to look for any potential conflicts 

• Ductwork, electrical raceways, water lines etc 

6) Meet with the GC, mechanical and electrical contractors 

a) Discuss VRV manufacturer VRV and specifics related to startup and 
cooling and heating operation 

b) Discuss issues caused if power is inadvertently turned on to any 
indoor unit 

c) Discuss how the system works electrically as a system. All units on 
the system must be powered before any can function 

d) Discuss cleanliness and temporary operation. 

• Filters are washable and can’t simply be changed. 
• Suggest not using for any temporary conditioning 

 
h. Onsite inspections 

1) Visit the site as necessary to check for installation compliance and status 

a) Note any deficiencies and photograph them for record 

2) Review deficiencies with the mechanical foreman 
 

2. Service 

a. Correspond with service manager and dispatch for technician scheduling 
b. Send all site reports and deficiency lists to service manager and copy sales 

3. Startup 

a. Provide contractor with and assist in completion of pre-start checklist 
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b. Ensure that all required information is provided on the checklists prior to 
scheduling a technician 

c. Calculate additional refrigerant required for each system and save to permanent job 
file 

d. Ensure that power is turned on to all indoor units (FCU’s and BS Boxes) 
e. If outdoor temperature is below 50 degrees energize outdoor units for crankcase 

heater operation 
f. Confirm that the additional refrigerant for charging is located at the ODU locations 
g. Ensure that a piping technician/foreman is available to assist during startup if 

required 
h. Ensure that a control technician/foreman is available to assist during startup if 

required 
i. Provide startup technicians with jobsite documentation 

1) Latest as-built VRV Express 
2) Addressing document with room designations 
3) Field settings document 
4) Mechanical floor plans with room designations 

j. Ensure that all required field settings are entered at each FCU. Settings as 
determined by job specific requirements and provided by VRV manufacturer’s 
vendor. 

1) Sensor priority 
2) Group addresses  
3) Airnet addresses 
4) External protection device 
5) Thermal off 

 
k. Ensure that all startup sheets are completed for each unit and saved to the 

permanent job file 
l. Confirm that all systems are checked in cooling and heating operation 
m. Note any deficiencies found for correction 

 
4. Formal Commissioning 

a. Perform as specified for VRF systems 
b. Complete VRV manufacturer Factory Commissioning report for each system 

5. Equipment demonstration/Owner training 

a. Perform equipment demonstrations and owner training as specified 
 
 
END SECTION 238129 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper building wire. 
2. Metal-clad cable, Type MC. 
3. Armored cable, Type AC. 
4. Tray cable, Type TC. 
5. Fire-alarm wire and cable. 
6. Connectors and splices. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Copper building wire. 
2.  
3. Metal-clad cable, Type MC. 
4. Armored cable, Type AC. 
5. Fire-alarm wire and cable. 
6. Connectors and splices. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Alpha Wire; brand of Belden, Inc. 
2. Belden Inc. 
3. Cerro Wire LLC. 
4. Encore Wire Corporation. 
5. General Cable; Prysmian Group North America. 
6. Okonite Company (The). 

http://www.specagent.com/Lookup?ulid=12724
http://www.specagent.com/Lookup?uid=123457236962
http://www.specagent.com/Lookup?uid=123457236963
http://www.specagent.com/Lookup?uid=123457236964
http://www.specagent.com/Lookup?uid=123457236967
http://www.specagent.com/Lookup?uid=123457236971
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7. Service Wire Co. 
8. Southwire Company, LLC. 
9. WESCO. 

B. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 
"Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 

E. Conductor Insulation:  

1. Type THHN. Comply with UL 83. 
2. Type XHHW-2. Comply with UL 44. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. AFC Cable Systems; Atkore International. 
2. Alpha Wire; brand of Belden, Inc. 
3. Belden Inc. 
4. Cerro Wire LLC. 
5. Encore Wire Corporation. 
6. General Cable; Prysmian Group North America. 
7. Okonite Company (The). 
8. Southwire Company, LLC. 
9. WESCO. 

B. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Comply with UL 1569. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

D. Circuits:  

http://www.specagent.com/Lookup?uid=123457236968
http://www.specagent.com/Lookup?uid=123457236965
http://www.specagent.com/Lookup?uid=123457236969
http://www.specagent.com/Lookup?ulid=12722
http://www.specagent.com/Lookup?uid=123457236950
http://www.specagent.com/Lookup?uid=123457236940
http://www.specagent.com/Lookup?uid=123457236941
http://www.specagent.com/Lookup?uid=123457236942
http://www.specagent.com/Lookup?uid=123457236944
http://www.specagent.com/Lookup?uid=123457236948
http://www.specagent.com/Lookup?uid=123457236943
http://www.specagent.com/Lookup?uid=123457236946
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1. Single circuit and multicircuit with color-coded conductors. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 

E. Conductors:  Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 

F. Ground Conductor:  Insulated. 

G. Conductor Insulation: 

1. Type TFN/THHN/THWN-2. Comply with UL 83. 
2. Type XHHW-2. Comply with UL 44. 

H. Armor:  Steel, interlocked. 

I. Jacket: PVC applied over armor. 

2.3 ARMORED CABLE, TYPE AC 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. AFC Cable Systems; Atkore International. 
2. Alpha Wire; brand of Belden, Inc. 
3. Belden Inc. 
4. Encore Wire Corporation. 
5. General Cable; Prysmian Group North America. 
6. Okonite Company (The). 
7. Southwire Company, LLC. 
8. WESCO. 

B. Description: A factory assembly of insulated current-carrying conductors with or without an 
equipment grounding conductor in an overall metallic sheath. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Comply with UL 4. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

D. Circuits:  

1. Single circuit and multicircuit with color-coded conductors. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 

E. Conductors:  Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 

F. Ground Conductor:  Insulated. 

http://www.specagent.com/Lookup?ulid=12723
http://www.specagent.com/Lookup?uid=123457236961
http://www.specagent.com/Lookup?uid=123457236959
http://www.specagent.com/Lookup?uid=123457236951
http://www.specagent.com/Lookup?uid=123457236952
http://www.specagent.com/Lookup?uid=123457236955
http://www.specagent.com/Lookup?uid=123457236960
http://www.specagent.com/Lookup?uid=123457236953
http://www.specagent.com/Lookup?uid=123457236957
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G. Conductor Insulation: Type THHN/THWN-2. Comply with UL 83. 

H. Armor:  Steel, interlocked. 

2.4 FIRE-ALARM WIRE AND CABLE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Allied Wire & Cable Inc. 
2. CommScope, Inc. 
3. Comtran Corporation. 
4. Genesis; Resideo Technologies, Inc. 
5. PYROTENAX; brand of nVent Electrical plc. 
6. Prysmian Cables and Systems; Prysmian Group North America. 
7. Radix Wire. 
8. Rockbestos-Suprenant Cable Corp. 
9. Superior Essex Inc.; subsidiary of LS Corp. 
10. West Penn Wire; brand of Belden, Inc. 

B. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits: Twisted, shielded pair, not less than No. 18 AWG size as 
recommended by system manufacturer. 

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI, 
for power-limited fire-alarm signal service Type FPL. NRTL listed and labeled as 
complying with UL 1424 and UL 2196 for a two-hour rating. 

D. Non-Power-Limited Circuits: Solid-copper conductors with 600 V rated, 75 deg C, color-coded 
insulation, and complying with requirements in UL 2196 for a two-hour rating. 

1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 
3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors, 

Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire-alarm and cable tray installation, 
plenum rated. 

2.5 CONNECTORS AND SPLICES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. 3M Electrical Products. 
2. ABB, Electrification Business. 
3. AFC Cable Systems; Atkore International. 
4. Gardner Bender. 
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5. Hubbell Utility Solutions; Hubbell Incorporated. 
6. ILSCO. 
7. Ideal Industries, Inc. 
8. NSi Industries LLC. 
9. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton Group. 
10. Service Wire Co. 
11. TE Connectivity Ltd. 

B. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use. 

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material:  Copper. 
2. Type:  One hole with standard barrels. 
3. Termination:  Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
2. Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 

AWG and larger. Conductors must be solid for No. 10 AWG and smaller; stranded for 
No. 8 AWG and larger. 

B. Branch Circuits: 

1. Copper: 

a. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
b. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 

C. ASD Output Circuits Cable: Extra-flexible stranded for all sizes. 

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, 
single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC Mineral-
insulated, metal-sheathed cable, Type MI. 
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B. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single 
conductors in raceway Armored cable, Type AC. 

3.3 INSTALLATION, GENERAL 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points in accordance 
with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and 
cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

3.4 INSTALLATION OF FIRE-ALARM WIRE AND CABLE 

A. Comply with NFPA 72. 

B. Wiring Method: Install wiring in metal pathway according to Section 270528.29 "Hangers and 
Supports for Communications Systems." 

1. Install plenum cable in environmental airspaces, including plenum ceilings. 
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system must 

be installed in a dedicated pathway system. 

a. Cables and pathways used for fire-alarm circuits, and equipment control wiring 
associated with fire-alarm system, may not contain any other wire or cable. 

3. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and 
CI, is not permitted. 

4. Signaling Line Circuits: Power-limited fire-alarm cables must not be installed in the same 
cable or pathway as signaling line circuits. 

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as 
recommended by manufacturer. Install conductors parallel with or at right angles to sides and 
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess. 
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
fire-alarm system to terminal blocks. Mark each terminal according to system's wiring 
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 
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D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets; or 
equipment enclosures where circuit connections are made. 

E. Color-Coding: Color-code fire-alarm conductors differently from the normal building power 
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different 
colors for visible alarm-indicating devices. Paint fire-alarm system junction boxes and covers 
red. 

F. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate risers in 
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does 
not prevent receipt or transmission of signals from other floors or zones. 

G. Wiring to Remote Alarm Transmitting Device: 1 inch conduit between the fire-alarm control 
panel and the transmitter. Install number of conductors and electrical supervision for connecting 
wiring as needed to suit monitoring function. 

3.5 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inch of slack. 

D. Comply with requirements in Section 284621.11 "Addressable Fire-Alarm Systems" for 
connecting, terminating, and identifying wires and cables. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 
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3.8 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

3.9 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. After installing conductors and cables and before electrical circuitry has been energized, 
test conductors feeding the following critical equipment and services for compliance with 
requirements: 

3. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 
3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 
d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V 
rated cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

4. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, 
perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove 
box and equipment covers so splices are accessible to portable scanner. Correct 
deficiencies determined during the scan. 

a. Instrument: Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record for 
device. 

b. Record of Infrared Scanning: Prepare a certified report that identifies switches 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

5. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 
switch 11 months after date of Substantial Completion. 
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B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Grounding and bonding conductors. 
2. Grounding and bonding clamps. 
3. Grounding and bonding bushings. 
4. Grounding and bonding hubs. 
5. Grounding and bonding connectors. 
6. Grounding and bonding busbars. 
7. Grounding electrode enclosures. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Plans showing dimensioned locations of grounding features described in "Field 
Quality Control for Grounding and Bonding of Electrical Power" Article, including the 
following: 

1. Grounding arrangements and connections for separately derived systems. 

C. Field quality-control reports. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: 

1. Include the following: 

a. Plans showing locations of grounding features described in "Field Quality Control 
for Grounding and Bonding of Electrical Power" Article, including the following: 

1) Grounding arrangements and connections for separately derived systems. 

b. Instructions for periodic testing and inspection of grounding features at grounding 
connections for separately derived systems based on NFPA 70B. 

1) Tests must determine if ground-resistance or impedance values remain 
within specified maximums, and instructions must recommend corrective 
action if values do not. 

2) Include recommended testing intervals. 
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PART 2 - PRODUCTS 

2.1 GROUNDING AND BONDING CONDUCTORS 

A. Equipment Grounding Conductor: 

1. General Characteristics: 600 V, THHN/THWN-2, copper wire or cable, green color, in 
accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Isolated Equipment Grounding Conductor: 

1. General Characteristics: 600 V, THHN/THWN-2, copper wire or cable, green color with 
one or more yellow stripes, in accordance with Section 260519 "Low-Voltage Electrical 
Power Conductors and Cables." 

C. ASTM - Bare Copper Grounding and Bonding Conductor: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ERICO; brand of nVent Electrical plc. 
b. Harger Lightning & Grounding; business of Harger, Inc. 

2. Referenced Standards: Complying with one or more of the following: 

a. Soft or Annealed Copper Wire: ASTM B3. 
b. Concentric-Lay Stranded Copper Conductor: ASTM B8. 
c. Tin-Coated Soft or Annealed Copper Wire: ASTM B33. 
d. 19-Wire Combination Unilay-Stranded Copper Conductor: ASTM B787/B787M. 

2.2 GROUNDING AND BONDING CLAMPS 

A. Description: Clamps suitable for attachment of grounding and bonding conductors to grounding 
electrodes, pipes, tubing, and rebar. Grounding and bonding clamps specified in this article are 
also suitable for use with communications applications. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 
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a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 
b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; 

including UL 467. 

D. UL KDER and KDSH - Hex-Fitting-Type Pipe and Rod Grounding and Bonding Clamp: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. America Fujikura Ltd. (AFL); Fujikura Ltd. 
c. Arlington Industries, Inc. 
d. Cooper B-line; brand of Eaton, Electrical Sector. 
e. Crouse-Hinds; brand of Eaton, Electrical Sector. 
f. ERICO; brand of nVent Electrical plc. 
g. Galvan Industries, Inc.; Electrical Products Division, LLC. 
h. Greaves Corp.; Essex Products Group, Inc. 
i. Harger Lightning & Grounding; business of Harger, Inc. 
j. ILSCO. 
k. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
l. Panduit Corp. 
m. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: 

a. Two pieces with zinc-plated bolts. 
b. Clamp Material:  Die-cast zinc alloy. 
c. Listed for outdoor use. 

E. UL KDER and KDSH - U-Bolt-Type Pipe and Rod Grounding and Bonding Clamp: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. America Fujikura Ltd. (AFL); Fujikura Ltd. 
c. Arlington Industries, Inc. 
d. Cooper B-line; brand of Eaton, Electrical Sector. 
e. Crouse-Hinds; brand of Eaton, Electrical Sector. 
f. ERICO; brand of nVent Electrical plc. 
g. Galvan Industries, Inc.; Electrical Products Division, LLC. 
h. Greaves Corp.; Essex Products Group, Inc. 
i. Harger Lightning & Grounding; business of Harger, Inc. 
j. ILSCO. 
k. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
l. Panduit Corp. 
m. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
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2. General Characteristics: 

a. Clamp Material:  Brass. 
b. Listed for outdoor use. 

F. UL KDER and KDSH - Strap-Type Pipe and Rod Grounding and Bonding Clamp: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 
c. ERICO; brand of nVent Electrical plc. 
d. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
e. Panduit Corp. 

2. General Characteristics: 

a. Clamp Material:  Copper. 
b. Listed for outdoor use. 

G. UL KDER - Beam Grounding and Bonding Clamp: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Anderson; brand of Hubbell Utility Solutions; Hubbell Incorporated. 
c. Panduit Corp. 
d. Penn-Union Corp.; subsidiary of Nesco, Inc. 

2. General Characteristics: Mechanical-type, terminal, ground wire access from four 
directions; with dual, tin-plated or silicon bronze bolts. 

2.3 GROUNDING AND BONDING BUSHINGS 

A. Description: Bonding bushings connect conduit fittings, tubing fittings, threaded metal conduit, 
and unthreaded metal conduit to metal boxes and equipment enclosures, and have one or more 
bonding screws intended to provide electrical continuity between bushing and enclosure. 
Grounding bushings have provision for connection of bonding or grounding conductor and may 
or may not also have bonding screws. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Bonding Bushing: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Arlington Industries, Inc. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
f. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: Threaded bushing with insulated throat. 

E. UL KDER - Grounding Bushing: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Arlington Industries, Inc. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
f. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: Threaded bushing with insulated throat and mechanical-type 
wire terminal. 

2.4 GROUNDING AND BONDING HUBS 

A. Description: Hubs with certified grounding or bonding locknut. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Grounding and Bonding Hub: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Arlington Industries, Inc. 
c. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
d. Crouse-Hinds; brand of Eaton, Electrical Sector. 
e. Greaves Corp.; Essex Products Group, Inc. 
f. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
g. Penn-Union Corp.; subsidiary of Nesco, Inc. 

2. General Characteristics: Insulated, gasketed, watertight hub with mechanical-type wire 
terminal. 

2.5 GROUNDING AND BONDING CONNECTORS 

A. Source Limitations: Obtain products from single manufacturer. 

B. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 
b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; 

including UL 467. 

C. UL KDER - Pressure-Type Grounding and Bonding Busbar Cable Connector: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
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b. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: Copper or copper alloy, for compression bonding of one or more 
conductor directly to copper busbar. Listed for direct burial. 

D. UL KDER - Crimped Lug Pressure-Type Grounding and Bonding Busbar Terminal: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Harger Lightning & Grounding; business of Harger, Inc. 
c. ILSCO. 

2. General Characteristics: Cast silicon bronze, solderless compression-type wire terminals; 
with long barrel and two holes spaced on 5/8 or 1 inch centers for two-bolt connection to 
busbar. 

E. UL KDER - Split-Bolt Service-Post Pressure-Type Grounding and Bonding Busbar Terminal: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Panduit Corp. 

2. General Characteristics: Bolts that surround cable and bond to cable under compression 
when nut is tightened after assembly is screwed into busbar opening. 

F. UL KDER - Crimped Pressure-Type Grounding and Bonding Cable Connector: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
c. ILSCO. 
d. allG Fabrication (formerly ALT). 

2. General Characteristics: Crimp-and-compress connectors that bond to conductor when 
connector is compressed around conductor. 

a. Copper, C and H shaped. 

G. UL KDER - Split-Bolt Pressure-Type Grounding and Bonding Cable Connector: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. ABB, Electrification Business. 
b. ERICO; brand of nVent Electrical plc. 
c. Greaves Corp.; Essex Products Group, Inc. 
d. allG Fabrication (formerly ALT). 

2. General Characteristics: Bolts that surround cable and bond to cable under compression 
when nut is tightened. 

a. Copper. 

H. UL KDER - Signal Reference Grid Grounding and Bonding Connector: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Continental Industries; brand of Hubbell Utility Solutions; Hubbell Incorporated. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 
d. ERICO; brand of nVent Electrical plc. 
e. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: Combination of compression wire connectors, access floor 
grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, 
designed for the purpose. 

2.6 GROUNDING AND BONDING BUSBARS 

A. Description: Miscellaneous grounding and bonding devices that serve as common connection 
for multiple grounding and bonding conductors. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Equipment Room Grounding and Bonding Busbar: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

http://www.specagent.com/Lookup?uid=123457224221
http://www.specagent.com/Lookup?uid=123457224224
http://www.specagent.com/Lookup?uid=123457224225
http://www.specagent.com/Lookup?uid=123457224222
http://www.specagent.com/Lookup?ulid=14798
http://www.specagent.com/Lookup?uid=123457224226
http://www.specagent.com/Lookup?uid=123457224229
http://www.specagent.com/Lookup?uid=123457224231
http://www.specagent.com/Lookup?uid=123457224233
http://www.specagent.com/Lookup?uid=123457224235
http://www.specagent.com/Lookup?ulid=14801


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 9 

a. Chatsworth Products, Inc. 
b. Continental Industries; brand of Hubbell Utility Solutions; Hubbell Incorporated. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 
d. ERICO; brand of nVent Electrical plc. 
e. Harger Lightning & Grounding; business of Harger, Inc. 
f. Hoffman; brand of nVent Electrical plc. 
g. ILSCO. 
h. Panduit Corp. 
i. allG Fabrication (formerly ALT). 

2. General Characteristics: 

a. Bus: Rectangular bar of annealed copper. 
b. Mounting Stand-Off Insulators: Lexan or PVC. 

1) Comply with UL 891 for use in 600 V switchboards, impulse tested at 
5000 V. 

3. Options: 

a. Dimensions:  1/4 by 4 inch in cross section; length as indicated on Drawings. 
b. Predrilled Hole Pattern:  Complying with BICSI N3 and TIA-607 9/32 inch holes 

spaced 1-1/8 inch (28 mm) apart, suitable for installing specified grounding and 
bonding connectors. 

c. Mounting Hardware: Stand-off brackets that provide 2 inch clearance to access 
rear of bus. Brackets and bolts must be stainless steel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine facility's grounding electrode system and equipment grounding for compliance with 
requirements for maximum ground-resistance level and other conditions affecting performance 
of grounding and bonding of electrical system. 

B. Inspect test results of grounding system measured at point of electrical service equipment 
connection. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 
the Work. 

D. Proceed with connection of electrical service equipment only after unsatisfactory conditions 
have been corrected. 

3.2 SELECTION OF GROUNDING AND BONDING PRODUCTS 

A. Grounding and Bonding Conductors: 
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1. Provide solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG and 
larger unless otherwise indicated. 

2. Custom-Length Insulated Equipment Bonding Jumpers: 6 AWG, 19-strand, Type THHN. 
3. Bonding Cable: 28 kcmil, 14 strands of 17 AWG conductor, 1/4 inch in diameter. 
4. Bonding Conductor: 4 AWG or 6 AWG, stranded conductor. 
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-

5/8 inch wide and 1/16 inch thick. 
6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inch wide and 1/16 inch thick. 

B. Grounding and Bonding Connectors: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

C. Grounding and Bonding Busbars: Provide in electrical equipment rooms, in rooms housing 
service equipment, and elsewhere as indicated on Drawings. 

3.3 INSTALLATION OF GROUNDING AND BONDING 

A. Comply with manufacturer's published instructions. 

B. Reference Standards: 

1. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system. Bond electrical power 
system ground directly to lightning protection system grounding conductor at closest 
point to electrical service grounding electrode. Use bonding conductor sized same as 
system grounding electrode conductor, and install in conduit. 

2. Consult Architect for resolution of conflicting requirements. 

C. Special Techniques: 

1. Grounding and Bonding Conductors: 

a. Route along shortest and straightest paths possible unless otherwise indicated or 
required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

2. Grounding and Bonding Connectors: Make connections so possibility of galvanic action 
or electrolysis is minimized. Select connectors, connection hardware, conductors, and 
connection methods so metals in direct contact are galvanically compatible. 

a. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 
make contact points closer in order of galvanic series. 

b. Make connections with clean, bare metal at points of contact. 
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c. Make aluminum-to-steel connections with stainless steel separators and 
mechanical clamps. 

d. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 
and mechanical clamps. 

e. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 

f. Bonding Straps and Jumpers: Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1) Bonding to Structure: Bond straps directly to basic structure, taking care not 
to penetrate adjacent parts. 

2) Bonding to Equipment Mounted on Vibration Isolation Hangers and 
Supports: Install bonding so vibration is not transmitted to rigidly mounted 
equipment. 

3) Use exothermic-welded connectors for outdoor locations; if disconnect-type 
connection is required, use bolted clamp. 

g. Grounding and Bonding for Piping: 

1) Metal Water Service Pipe: Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main 
metal water service entrances to building. Connect grounding conductors to 
main metal water service pipes; use bolted clamp connector or bolt lug-type 
connector to pipe flange by using one of lug bolts of flange. Where 
dielectric main water fitting is installed, connect grounding conductor on 
street side of fitting. Bond metal grounding conductor conduit or sleeve to 
conductor at each end. 

2) Water Meter Piping: Use braided-type bonding jumpers to electrically 
bypass water meters. Connect to pipe with bolted connector. 

3) Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

h. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding 
conductors of associated fans, blowers, electric heaters, and air cleaners. Install 
bonding jumper to bond across flexible duct connections to achieve continuity. 

i. Grounding for Steel Building Structure: Install driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 
60 ft apart. 

3. Grounding and Bonding Busbars: 

a. Install busbar horizontally, on insulated spacers 2 inch minimum from wall, 6 inch 
above finished floor unless otherwise indicated. 

b. Where busbars are indicated on both sides of doorways, route bonding conductor 
up to top of door frame, across top of doorway, and down; connect to continuation 
of horizontal busbar. 

4. Grounding Separately Derived Systems: 
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a. Permanent Generators: Install grounding electrode(s) at location of permanent 
generators having switched neutral connections. Electrode must be connected to 
equipment grounding conductor and to frame of generator. 

5. Equipment Grounding and Bonding: 

a. Install insulated equipment grounding conductors with feeders and branch circuits. 
b. Install insulated equipment grounding conductors with the following items, in 

addition to those required by NFPA 70: 

1) Feeders and branch circuits. 
2) Lighting circuits. 
3) Receptacle circuits. 
4) Single-phase motor and appliance branch circuits. 
5) Three-phase motor and appliance branch circuits. 
6) Flexible raceway runs. 
7) Armored and metal-clad cable runs. 
8) Busway Supply Circuits: Install insulated equipment grounding conductor 

from grounding bus in switchgear, switchboard, or distribution panel to 
equipment grounding bar terminal on busway. 

c. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to 
duct-mounted electrical devices operating at 120 V and more, including air 
cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond 
conductor to each unit and to air duct and connected metallic piping. 

d. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install separate 
insulated equipment grounding conductor to each electric water heater and heat-
tracing cable. Bond conductor to heater units, piping, connected equipment, and 
components. 

e. Isolated Grounding Receptacle Circuits: Install insulated equipment grounding 
conductor connected to receptacle grounding terminal. Isolate conductor from 
raceway and from panelboard grounding terminals. Terminate at equipment 
grounding conductor terminal of applicable derived system or service unless 
otherwise indicated. 

f. Isolated Equipment Enclosure Circuits: For designated equipment supplied by 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway 
with nonmetallic raceway fitting listed for the purpose. Install fitting where 
raceway enters enclosure, and install separate insulated equipment grounding 
conductor. Isolate conductor from raceway and from panelboard grounding 
terminals. Terminate at equipment grounding conductor terminal of applicable 
derived system or service unless otherwise indicated. 

3.4 FIELD QUALITY CONTROL FOR GROUNDING AND BONDING 

A. Field tests and inspections must be witnessed by Architect. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 
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2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with calibrated torque wrench in accordance with manufacturer's 
published instructions. 

3. Test completed grounding system at each location where maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal. Make tests at 
ground rods before conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method in accordance with IEEE Std 81. 
c. Excessive Ground Resistance: If resistance to ground exceeds specified values, 

notify Architect promptly and include recommendations to reduce ground 
resistance. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to record of tests and observations. Include number of rods driven and their depth 
at each location, and include observations of weather and other phenomena that may 
affect test results. Describe measures taken to improve test results. 

C. Nonconforming Work: 

1. Grounding system will be considered defective if it does not pass tests and inspections. 
2. Remove and replace defective components and retest. 

D. Collect, assemble, and submit test and inspection reports. 

1. Report measured ground resistances that exceed the following values: 

a. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  
10 Ω. 

3.5 PROTECTION 

A. After installation, protect grounding and bonding cables and equipment from construction 
activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise 
caused to be unfit for use prior to acceptance by Owner. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Support, anchorage, and attachment components. 
2. Fabricated metal equipment support assemblies. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. For fabrication and 
installation details for electrical hangers and support systems. 

1. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

C. Delegated Design Submittals: For hangers and supports for electrical systems. 

1. Include design calculations and details of hangers. 
2. Include design calculations for seismic restraints. 
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1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified structural professional engineer to design hanger and 
support system. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch 
diameter holes at a maximum of 8 inch on center in at least one surface. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. CADDY; brand of nVent Electrical plc. 
d. Cooper B-line; brand of Eaton, Electrical Sector. 
e. Flex-Strut Inc. 
f. G-Strut. 
g. Gripple Inc. 
h. Haydon Corporation. 
i. MIRO Industries Inc. 
j. Metal Ties Innovation. 
k. Rocket Rack; Robroy Industries. 
l. Unistrut; Atkore International. 
m. Wesanco, Inc. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Material for Channel, Fittings, and Accessories:  Galvanized steel. 
4. Channel Width:  Selected for applicable load criteria. 
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 
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7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs must have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body must be made of malleable 
iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Hilti, Inc. 
2) ITW Ramset/Red Head; Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Cooper B-line; brand of Eaton, Electrical Sector. 
2) Empire Industries, Inc. 
3) Hilti, Inc. 
4) ITW Ramset/Red Head; Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F3125/F3125M, Grade A325. 

6. Toggle Bolts:  All steel springhead type. 
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7. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.1 SELECTION 

A. Comply with the following standards for selection and installation of hangers and supports, 
except where requirements on Drawings or in this Section are stricter: 

1. NECA NEIS 101 
2. NECA NEIS 102. 
3. NECA NEIS 105. 
4. NECA NEIS 111. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways specified in Section 260533.13 "Conduits for Electrical 
Systems." 

D. Comply with requirements for boxes specified in Section 260533.16 "Boxes and Covers for 
Electrical Systems." 

E. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4 inch in 
diameter. 

F. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

G. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2 inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 INSTALLATION OF SUPPORTS 

A. Comply with NECA NEIS 101 for installation requirements except as specified in this article. 

B. Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT, IMC, 
and ERMC may be supported by openings through structure members, in accordance with 
NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination must be weight of supported 
components plus 200 lb. 
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inch thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inch thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that comply with seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 

3.3 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inch larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 3000 psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and 
placement requirements are specified in Section 033000 "Cast-in-Place Concrete." 

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

END OF SECTION 260529 
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SECTION 260533.13 - CONDUITS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Type EMT-S duct raceways and elbows. 
2. Type ERMC-S duct raceways, elbows, couplings, and nipples. 
3. Type FMC-S and Type FMC-A duct raceways. 
4. Type IMC duct raceways. 
5. Type LFMC duct raceways. 
6. Fittings for conduit, tubing, and cable. 
7. Electrically conductive corrosion-resistant compounds for threaded conduit. 

B. Products Installed, but Not Furnished, under This Section: 

1. See Section 260553 "Identification for Electrical Systems" for electrical equipment 
labels. 

C. Related Requirements: 
1. Section 260519 "Low-Voltage for Electrical Power Conductors and Cables" for 

nonmetallic underground conduit with conductors (Type NUCC). 

1.2 DEFINITIONS 

A. Conduit: A structure containing one or more duct raceways. 

B. Duct Raceway: A single enclosed raceway for conductors or cable. 

C. Duct Bank: An arrangement of conduit providing one or more continuous duct raceways 
between two points. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Type EMT-S duct raceways and elbows. 
2. Type ERMC-S duct raceways, elbows, couplings, and nipples. 
3. Type FMC-S and Type FMC-A duct raceways. 
4. Type IMC duct raceways. 
5. Type LFMC duct raceways. 
6. Fittings for conduit, tubing, and cable. 
7. Electrically conductive corrosion-resistant compounds for threaded conduit. 

B. Sustainable design submittals. 



City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

CONDUITS FOR ELECTRICAL SYSTEMS 260533.13 - 2 

1. Solvent cements. 

1.4 INFORMATIONAL SUBMITTALS 

A. Manufacturers' Published Instructions: 

1. Type EMT-S duct raceways and elbows. 
2. Type ERMC-S duct raceways, elbows, couplings, and nipples. 
3. Type FMC-S and Type FMC-A duct raceways. 
4. Type IMC duct raceways. 
5. Type LFMC duct raceways. 
6. Fittings for conduit, tubing, and cable. 
7. Electrically conductive corrosion-resistant compounds for threaded conduit. 

PART 2 - PRODUCTS 

2.1 TYPE EMT-S DUCT RACEWAYS AND ELBOWS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN FJMX; including UL 797. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL FJMX - Steel Electrical Metal Tubing (EMT-S) and Elbows: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allied Tube & Conduit; Atkore International. 
b. Calconduit; Atkore International. 
c. Emerson Electric Co., Automation Solutions. 
d. Picoma; Zekelman Industries. 
e. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
f. Topaz Lighting & Electric. 
g. Western Tube; Zekelman Industries. 
h. Wheatland Tube; Zekelman Industries. 

2. Material: Steel. 
3. Options: 

http://www.specagent.com/Lookup?ulid=13807
http://www.specagent.com/Lookup?uid=123457231060
http://www.specagent.com/Lookup?uid=123457231053
http://www.specagent.com/Lookup?uid=123457231054
http://www.specagent.com/Lookup?uid=123457231056
http://www.specagent.com/Lookup?uid=123457231055
http://www.specagent.com/Lookup?uid=123457231059
http://www.specagent.com/Lookup?uid=123457231057
http://www.specagent.com/Lookup?uid=123457231058
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a. Exterior Coating:  Zinc. 
b. Interior Coating:  Zinc. 
c. Minimum Trade Size:  Metric designator 21 (trade size 3/4). 
d. Colors: As indicated on Drawings. 

2.2 TYPE ERMC-S DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN DYIX; including UL 6. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL DYIX - Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, 
and Nipples: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allied Tube & Conduit; Atkore International. 
b. Calconduit; Atkore International. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. Patriot Aluminum Products, LLC. 
f. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
g. Rymco USA brand; manufactured and listed by subsidiary Conduit S.A. de C.V. 
h. Topaz Lighting & Electric. 
i. Western Tube; Zekelman Industries. 
j. Wheatland Tube; Zekelman Industries. 

2. Exterior Coating: Zinc. 
3. Options: 

a. Interior Coating:  Zinc. 
b. Minimum Trade Size:  Metric designator 21 (trade size 3/4). 
c. Colors: As indicated on Drawings. 

2.3 TYPE FMC-S AND TYPE FMC-A DUCT RACEWAYS 

A. Performance Criteria: 

http://www.specagent.com/Lookup?ulid=13802
http://www.specagent.com/Lookup?uid=123457231083
http://www.specagent.com/Lookup?uid=123457231077
http://www.specagent.com/Lookup?uid=123457231084
http://www.specagent.com/Lookup?uid=123457231085
http://www.specagent.com/Lookup?uid=123457231079
http://www.specagent.com/Lookup?uid=123457231078
http://www.specagent.com/Lookup?uid=123457231082
http://www.specagent.com/Lookup?uid=123457231080
http://www.specagent.com/Lookup?uid=123457231081


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

CONDUITS FOR ELECTRICAL SYSTEMS 260533.13 - 4 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN DXUZ; including UL 1. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL DXUZ - Steel Flexible Metal Conduit (FMC-S): 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Anaconda Sealtite; Anamet Electrical, Inc. 
c. Electri-Flex Company. 
d. International Metal Hose Co. 
e. Penn Aluminum Conduit & EMT; Penn Aluminum International LLC; Berkshire 

Hathaway. 
f. Topaz Lighting & Electric. 

2. Material: Steel. 
3. Options: 

a. Minimum Trade Size:  Metric designator 21 (trade size 3/4). 
b. Colors: As indicated on Drawings. 

2.4 TYPE IMC DUCT RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN DYBY; including UL 1242. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL DYBY - Steel Intermediate Metal Conduit (IMC): 

http://www.specagent.com/Lookup?ulid=13808
http://www.specagent.com/Lookup?uid=123457231026
http://www.specagent.com/Lookup?uid=123457231028
http://www.specagent.com/Lookup?uid=123457231024
http://www.specagent.com/Lookup?uid=123457231027
http://www.specagent.com/Lookup?uid=123457231029
http://www.specagent.com/Lookup?uid=123457231029
http://www.specagent.com/Lookup?uid=123457231025
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. Calconduit; Atkore International. 
d. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
e. Rymco USA brand; manufactured and listed by subsidiary Conduit S.A. de C.V. 
f. Topaz Lighting & Electric. 
g. Western Tube; Zekelman Industries. 
h. Wheatland Tube; Zekelman Industries. 

2. Options: 

a. Exterior Coating:  Zinc. 
b. Interior Coating:  Zinc. 
c. Minimum Trade Size:  Metric designator 21 (trade size 3/4). 
d. Colors: As indicated on Drawings. 

2.5 TYPE LFMC DUCT RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN DXHR; including UL 360. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL DXHR - Steel Liquidtight Flexible Metal Conduit (LFMC-S): 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Anaconda Sealtite; Anamet Electrical, Inc. 
c. Electri-Flex Company. 
d. International Metal Hose Co. 

2. Material: Steel. 
3. Options: 

http://www.specagent.com/Lookup?ulid=13805
http://www.specagent.com/Lookup?uid=123457231105
http://www.specagent.com/Lookup?uid=123457231104
http://www.specagent.com/Lookup?uid=123457231106
http://www.specagent.com/Lookup?uid=123457231101
http://www.specagent.com/Lookup?uid=123457231107
http://www.specagent.com/Lookup?uid=123457231102
http://www.specagent.com/Lookup?uid=123457231103
http://www.specagent.com/Lookup?ulid=13810
http://www.specagent.com/Lookup?uid=123457231108
http://www.specagent.com/Lookup?uid=123457231109
http://www.specagent.com/Lookup?uid=123457231111
http://www.specagent.com/Lookup?uid=123457231110
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a. Minimum Trade Size:  Metric designator 21 (trade size 3/4). 
b. Colors: As indicated on Drawings. 

2.6 FITTINGS FOR CONDUIT, TUBING, AND CABLE 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL DWTT - Fittings for Type ERMC, Type IMC, Type PVC, Type HDPE, Type EPEC, and 
Type RTRC Duct Raceways: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Konkore Fittings; Atkore International. 
e. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
f. Penn Aluminum Conduit & EMT; Penn Aluminum International LLC; Berkshire 

Hathaway. 
g. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
h. Southwire Company, LLC. 
i. Topaz Lighting & Electric. 

2. Listing Criteria: UL CCN DWTT; including UL 514B. 
3. Options: 

a. Material:  Steel. 
b. Coupling Method:  Raintight compression coupling with distinctive color gland 

nut. 
c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper. 

D. UL FKAV - Fittings for Type EMT Duct Raceways: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

http://www.specagent.com/Lookup?ulid=14233
http://www.specagent.com/Lookup?uid=123457231042
http://www.specagent.com/Lookup?uid=123457231045
http://www.specagent.com/Lookup?uid=123457231046
http://www.specagent.com/Lookup?uid=123457231043
http://www.specagent.com/Lookup?uid=123457231044
http://www.specagent.com/Lookup?uid=123457231044
http://www.specagent.com/Lookup?uid=123457231050
http://www.specagent.com/Lookup?uid=123457231050
http://www.specagent.com/Lookup?uid=123457231049
http://www.specagent.com/Lookup?uid=123457231047
http://www.specagent.com/Lookup?uid=123457231048
http://www.specagent.com/Lookup?ulid=14232
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a. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. Appleton; Emerson Electric Co., Automation Solutions. 
d. Calconduit; Atkore International. 
e. Crouse-Hinds; brand of Eaton, Electrical Sector. 
f. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
g. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
h. Southwire Company, LLC. 
i. Topaz Lighting & Electric. 

2. Listing Criteria: UL CCN FKAV; including UL 514B. 
3. Options: 

a. Material:  Steel. 
b. Coupling Method:  Raintight compression coupling with distinctive color gland 

nut. 
c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper. 

E. UL ILNR - Fittings for Type FMC Duct Raceways: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. American Fittings Corp. (AMFICO). 
b. Liquid Tight Connector Co. 
c. Southwire Company, LLC. 

2. Listing Criteria: UL CCN ILNR; including UL 514B. 

F. UL DXAS - Fittings for Type LFMC and Type LFNC Duct Raceways: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arlington Industries, Inc. 
b. Liquid Tight Connector Co. 

2. Listing Criteria: UL CCN DXAS; including UL 514B. 

2.7 ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR 
THREADED CONDUIT 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN FOIZ; including UL Subject 2419. 

B. Source Quality Control: 

http://www.specagent.com/Lookup?uid=123457231145
http://www.specagent.com/Lookup?uid=123457231153
http://www.specagent.com/Lookup?uid=123457231147
http://www.specagent.com/Lookup?uid=123457231148
http://www.specagent.com/Lookup?uid=123457231149
http://www.specagent.com/Lookup?uid=123457231146
http://www.specagent.com/Lookup?uid=123457231146
http://www.specagent.com/Lookup?uid=123457231150
http://www.specagent.com/Lookup?uid=123457231151
http://www.specagent.com/Lookup?uid=123457231152
http://www.specagent.com/Lookup?ulid=14234
http://www.specagent.com/Lookup?uid=123457231155
http://www.specagent.com/Lookup?uid=123457231156
http://www.specagent.com/Lookup?uid=123457231157
http://www.specagent.com/Lookup?ulid=14235
http://www.specagent.com/Lookup?uid=123457231159
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1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL FOIZ - Electrically Conductive Corrosion-Resistant Compound for Threaded Conduit: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 

PART 3 - EXECUTION 

3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS 

A. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
published instructions, comply with NFPA 70 for selection of duct raceways. Consult Architect 
for resolution of conflicting requirements. 

B. Outdoors: 

1. Exposed and Subject to Severe Physical Damage:  IMC. 
2. Exposed and Subject to Physical Damage:  ERMC. 

a. Locations less than 2.5 m (8 ft) above finished floor. 
b. . 

3. Exposed and Not Subject to Physical Damage:  Corrosion-resistant EMT. 
4. Concealed Aboveground:  EMT. 

C. Indoors: 

1. Hazardous Classified Locations:  IMC. 
2. Exposed and Subject to Severe Physical Damage:  ERMC. Locations include the 

following: 

a. Loading docks. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 

3. Exposed and Subject to Physical Damage:  ERMC. Locations include the following: 

a. Locations less than 2.5 m (8 ft) above finished floor. 
b. Stub-ups to above suspended ceilings. 
c. . 

4. Exposed and Not Subject to Physical Damage:  EMT. 
5. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

http://www.specagent.com/Lookup?ulid=14236
http://www.specagent.com/Lookup?uid=123457231161
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6. Damp or Wet Locations:  IMC. 

D. Duct Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines. 

1. ERMC and IMC: Provide threaded-type fittings unless otherwise indicated. 

3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS 

A. Comply with manufacturer's published instructions. 

B. Reference Standards for Installation: Unless more stringent installation requirements are 
specified in Contract Documents or manufacturers' published instructions, comply with the 
following: 

1. Type EMT-A: Article 358 of NFPA 70 and NECA NEIS 102. 
2. Type EMT-SS: Article 358 of NFPA 70 and NECA NEIS 101. 
3. Type ERMC-S: Article 344 of NFPA 70 and NECA NEIS 101. 
4. Type FMC-S: Article 348 of NFPA 70 and NECA NEIS 101. 
5. Type FMT: Article 360 of NFPA 70 and NECA NEIS 101. 
6. Type IMC: Article 342 of NFPA 70 and NECA NEIS 101. 
7. Type LFMC: Article 350 of NFPA 70 and NECA NEIS 101. 
8. Expansion Fittings: NEMA FB 2.40. 
9. Consult Architect for resolution of conflicting requirements. 

C. Special Installation Techniques: 

1. General Requirements for Installation of Duct Raceways: 

a. Complete duct raceway installation before starting conductor installation. 
b. Provide stub-ups through floors with coupling threaded inside for plugs, set flush 

with finished floor. Plug coupling until conduit is extended above floor to final 
destination or a minimum of 2 ft above finished floor. 

c. Install no more than equivalent of three 90-degree bends in conduit run except for 
control wiring conduits, for which no more than equivalent of two 90-degree fewer 
bends are permitted. Support within 12 inch of changes in direction. 

d. Make bends in duct raceway using large-radius preformed ells except for parallel 
bends. Field bending must be in accordance with NFPA 70 minimum radii 
requirements. Provide only equipment specifically designed for material and size 
involved. 

e. Conceal conduit within finished walls, ceilings, and floors unless otherwise 
indicated. Install conduits parallel or perpendicular to building lines. 

f. Support conduit within 12 inch of enclosures to which attached. 
g. Install duct sealing fittings at accessible locations in accordance with NFPA 70 and 

fill them with listed sealing compound. For concealed duct raceways, install fitting 
in flush steel box with blank cover plate having finish similar to that of adjacent 
plates or surfaces. Install duct sealing fittings in accordance with NFPA 70. 

h. Install devices to seal duct raceway interiors at accessible locations. Locate seals 
so no fittings or boxes are between the seal and the following changes of 
environments. Seal interior of duct raceways at the following points: 
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1) Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2) Where an underground service duct raceway enters a building or structure. 
3) Conduit extending from interior to exterior of building. 
4) Conduit extending into pressurized duct raceway and equipment. 
5) Conduit extending into pressurized zones that are automatically controlled 

to maintain different pressure set points. 
6) Where otherwise required by NFPA 70. 

i. Do not install duct raceways or electrical items on "explosion-relief" walls or 
rotating equipment. 

j. Do not install conduits within 2 inch of the bottom side of a metal deck roof. 
k. Keep duct raceways at least 6 inch away from parallel runs of flues and steam or 

hot-water pipes. Install horizontal duct raceway runs above water and steam 
piping. 

l. Cut conduit perpendicular to the length. For conduits metric designator 53 (trade 
size 2) and larger, use roll cutter or a guide to make cut straight and perpendicular 
to the length. Ream inside of conduit to remove burrs. 

m. Install pull wires in empty duct raceways. Provide polypropylene or monofilament 
plastic line with not less than 200 lb tensile strength. Leave at least 12 inch of slack 
at both ends of pull wire. Cap underground duct raceways designated as spare 
above grade alongside duct raceways in use. 

n. Install duct raceways square to the enclosure and terminate at enclosures without 
hubs with locknuts on both sides of enclosure wall. Install locknuts hand tight, plus 
one-quarter turn more. 

1) Termination fittings with shoulders do not require two locknuts. 

o. Terminate threaded conduits into threaded hubs or with locknuts on inside and 
outside of boxes or cabinets. Install bushings on conduits up to metric 
designator 35 (trade size 1-1/4) and insulated throat metal bushings on metric 
designator 41 (trade size 1-1/2) and larger conduits terminated with 
locknuts. Install insulated throat metal grounding bushings on service conduits. 

2. Types ERMC and IMC: 

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 
Conditions: Apply listed compound that maintains electrical conductivity to 
threads of duct raceway and fittings before making up joints. Follow compound 
manufacturer's published instructions. 

3. Types FMC, LFMC, and LFNC: 

a. Provide a maximum of 36 inch of flexible conduit for recessed and semirecessed 
luminaires,  equipment subject to vibration, noise transmission, or movement; and 
for transformers and motors. 

4. Duct Raceway Terminations at Locations Subject to Moisture or Vibration: 
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a. Provide insulating bushings to protect conductors, including conductors smaller 
than 4 AWG. Install insulated throat metal grounding bushings on service 
conduits. 

5. Duct Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines. 

a. ERMC-S-PVC: Provide only fittings listed for use with this type of conduit. Patch 
and seal joints, nicks, and scrapes in PVC coating after installing conduits and 
fittings. Provide sealant recommended by fitting manufacturer and apply in 
thickness and number of coats recommended by manufacturer. 

b. EMT: Provide compression, steel fittings. Comply with NEMA FB 2.10. 
c. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. 

Comply with NEMA FB 2.20. 

6. Expansion-Joint Fittings: 

a. Install in runs of aboveground PVC that are located where environmental 
temperature change may exceed 30 deg F and that have straight-run length that 
exceeds 25 ft. Install in runs of aboveground ERMC and EMT conduit that are 
located where environmental temperature change may exceed 100 deg F and that 
have straight-run length that exceeds 100 ft. 

b. Install type and quantity of fittings that accommodate temperature change listed for 
the following locations: 

1) Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 
change. 

2) Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature 
change. 

3) Indoor Spaces Connected with Outdoors without Physical Separation:  
125 deg F temperature change. 

c. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 
per foot of length of straight run per deg F of temperature change for PVC 
conduits. Install fitting(s) that provide expansion and contraction for at least 
0.000078 inch per foot of length of straight run per deg F of temperature change 
for metal conduits. 

d. Install expansion fittings at locations where conduits cross building or structure 
expansion joints. 

e. Install expansion-joint fitting with position, mounting, and piston setting selected 
in accordance with manufacturer's published instructions for conditions at specific 
location at time of installation. Install conduit supports to allow for expansion 
movement. 

7. Duct Raceways Penetrating Rooms or Walls with Acoustical Requirements: Seal duct 
raceway openings on both sides of rooms or walls with acoustically rated putty or 
firestopping. 

8. Identification: Provide labels for conduit assemblies, duct raceways, and associated 
electrical equipment. 

a. Provide warning signs. 
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3.3 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 260533.13 
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SECTION 260533.16 - BOXES AND COVERS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metallic outlet boxes, device boxes, rings, and covers. 
2. Junction boxes and pull boxes. 
3. Cover plates for device boxes. 

B. Products Installed, but Not Furnished, under This Section: 

1. See Section 260553 "Identification for Electrical Systems" for electrical equipment 
labels. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Metallic outlet boxes, device boxes, rings, and covers. 
2. Junction boxes and pull boxes. 
3. Cover plates for device boxes. 

1.3 INFORMATIONAL SUBMITTALS 

A. Manufacturers' Published Instructions: 

1. Metallic outlet boxes, device boxes, rings, and covers. 
2. Junction boxes and pull boxes. 
3. Cover plates for device boxes. 

PART 2 - PRODUCTS 

2.1 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN QCIT; including UL 514A. 

B. Source Quality Control: 
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1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL QCIT - Metallic Outlet Boxes and Covers: 

1. Description: Box having pryout openings, knockouts, threaded entries, or hubs in either 
the sides of the back, or both, for entrance of conduit, conduit or cable fittings, or cables, 
with provisions for mounting outlet box cover, but without provisions for mounting 
wiring device directly to box. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Arlington Industries, Inc. 
d. Crouse-Hinds; brand of Eaton, Electrical Sector. 
e. Hubbell Premise Wiring; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
f. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
h. MonoSystems, Inc. 
i. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
j. Pass & Seymour; Legrand North America, LLC. 
k. Patriot Aluminum Products, LLC. 
l. Plasti-Bond; Robroy Industries. 
m. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
n. Spring City Electrical Manufacturing Company. 
o. Topaz Lighting & Electric. 
p. Wiremold; Legrand North America, LLC. 

3. Options: 

a. Material:  Sheet steel. 
b. Sheet Metal Depth: Minimum 2 inch. 
c. Cast-Metal Depth: Minimum 2.4 inch. 
d. Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for 

attachment of luminaire weighing up to 50 lb. 
e. Paddle Fan Outlet Boxes and Covers: Nonadjustable, designed for attachment of 

paddle fan weighing up to 70 lb. 

D. UL QCIT - Metallic Conduit Bodies: 

1. Description: Means for providing access to interior of conduit or tubing system through 
one or more removable covers at junction or terminal point. In the United States, conduit 
bodies are listed in accordance with outlet box requirements. 
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2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
f. Pass & Seymour; Legrand North America, LLC. 
g. Patriot Aluminum Products, LLC. 
h. Plasti-Bond; Robroy Industries. 
i. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
j. Topaz Lighting & Electric. 

E. UL QCIT - Metallic Device Boxes: 

1. Description: Box with provisions for mounting wiring device directly to box. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Arlington Industries, Inc. 
d. Crouse-Hinds; brand of Eaton, Electrical Sector. 
e. Hubbell Premise Wiring; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
f. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
h. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
i. Patriot Aluminum Products, LLC. 
j. Plasti-Bond; Robroy Industries. 
k. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
l. Topaz Lighting & Electric. 

3. Options: 

a. Material:  Sheet steel. 
b. Sheet Metal Depth: minimum 2 inch. 
c. Cast-Metal Depth: minimum 2.4 inch. 

F. UL QCIT - Metallic Extension Rings: 

1. Description: Ring intended to extend sides of outlet box or device box to increase box 
depth, volume, or both. 
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2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 
d. Crouse-Hinds; brand of Eaton, Electrical Sector. 
e. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
f. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
g. Pass & Seymour; Legrand North America, LLC. 
h. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
i. Topaz Lighting & Electric. 

G. UL QCIT - Metallic Floor Boxes and Floor Box Covers: 

1. Description: Box mounted in floor with floor box cover and other components to 
complete floor box enclosure. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. AFC Cable Systems; Atkore International. 
c. Arlington Industries, Inc. 
d. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
e. FSR Inc. 
f. Hubbell Premise Wiring; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
h. Leviton Manufacturing Co., Inc. 
i. Pass & Seymour; Legrand North America, LLC. 
j. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
k. Wiremold; Legrand North America, LLC. 

2.2 JUNCTION BOXES AND PULL BOXES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 
for intended location and use. 

2. Listing Criteria: UL CCN BGUZ; including UL 50 and UL 50E. 

B. Source Quality Control: 
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1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Sustainable Design Submittals: Prepare and submit the following documentation for 
adhesive solvents: 

3. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL BGUZ - Indoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adalet. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 
d. FSR Inc. 
e. Hoffman; brand of nVent Electrical plc. 
f. Hubbell Industrial Controls; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
h. Milbank Manufacturing Company. 
i. N J Sullivan Company. 
j. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
k. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
l. Spring City Electrical Manufacturing Company. 
m. Square D; Schneider Electric USA. 

3. Options: 

a. Degree of Protection:  Type 1. 

D. UL BGUZ - Indoor Cast-Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adalet. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
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3. Options: 

a. Degree of Protection:  Type 1. 

E. UL BGUZ - Outdoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adalet. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 
d. FSR Inc. 
e. Hoffman; brand of nVent Electrical plc. 
f. Hubbell Industrial Controls; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
h. Milbank Manufacturing Company. 
i. N J Sullivan Company. 
j. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
k. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
l. Spring City Electrical Manufacturing Company. 
m. Square D; Schneider Electric USA. 

3. Options: 

a. Degree of Protection:  Type 3R. 

F. UL BGUZ - Outdoor Cast-Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adalet. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
3. Options: 

a. Degree of Protection:  Type 3R. 
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2.3 COVER PLATES FOR DEVICES BOXES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 
for intended location and use. 

2. Listing Criteria: UL CCN QCIT or UL CCN QCMZ; including UL 514D. 
3. Wallplate-Securing Screws: Metal with head color to match wallplate finish. 

B. Source Quality Control: 

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data 
illustrating size, physical appearance, and other characteristics of product. 

2. Sustainable Design Submittals: Prepare and submit the following documentation for 
adhesive solvents: 

3. Manufacturer's Published Instructions: Prepare and submit installation, testing, and 
operating instructions for product. 

C. UL QCIT or QCMZ - Metallic Cover Plates for Device Boxes: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
d. Crouse-Hinds; brand of Eaton, Electrical Sector. 
e. Hubbell Premise Wiring; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
f. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
g. Intermatic, Inc. 
h. Leviton Manufacturing Co., Inc. 
i. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton 

Group. 
j. Panduit Corp. 
k. Pass & Seymour; Legrand North America, LLC. 
l. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
m. Topaz Lighting & Electric. 
n. Wiremold; Legrand North America, LLC. 

2. Options: 

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. 
Provide gaskets and accessories necessary for compliance with listing. 

b. Wallplate Material:  Galvanized steel. 

http://www.specagent.com/Lookup?ulid=14275
http://www.specagent.com/Lookup?uid=123457231318
http://www.specagent.com/Lookup?uid=123457231320
http://www.specagent.com/Lookup?uid=123457231322
http://www.specagent.com/Lookup?uid=123457231321
http://www.specagent.com/Lookup?uid=123457231329
http://www.specagent.com/Lookup?uid=123457231329
http://www.specagent.com/Lookup?uid=123457231323
http://www.specagent.com/Lookup?uid=123457231323
http://www.specagent.com/Lookup?uid=123457231330
http://www.specagent.com/Lookup?uid=123457231325
http://www.specagent.com/Lookup?uid=123457231319
http://www.specagent.com/Lookup?uid=123457231319
http://www.specagent.com/Lookup?uid=123457231331
http://www.specagent.com/Lookup?uid=123457231326
http://www.specagent.com/Lookup?uid=123457231324
http://www.specagent.com/Lookup?uid=123457231327
http://www.specagent.com/Lookup?uid=123457231328


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16 - 8 

PART 3 - EXECUTION 

3.1 SELECTION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS 

A. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
published instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult 
Architect for resolution of conflicting requirements. 

B. Degree of Protection: 

1. Outdoors:  

a. Type 3R unless otherwise indicated. 
b. Locations Exposed to Hosedown:  Type 4. 
c. Locations Subject to Potential Flooding: Type 6P. 
d. Locations Aboveground Where Mechanism Must Operate When Ice Covered: 

Type 3S. 
e. Locations in-Ground or Exposed to Corrosive Agents:  Type 4X. 
f. Locations in-Ground or Exposed to Corrosive Agents Where Mechanism Must 

Operate When Ice Covered: Type 3SX. 

2. Indoors: 

a. Type 1 unless otherwise indicated. 
b. Damp or Dusty Locations:  Type 12. 
c. Locations Exposed to Airborne Dust, Lint, Fibers, or Flyings:  Type 4. 

C. Exposed Boxes Installed Less Than 2.5 m (8 ft) Above Floor:  

1. Provide cast-metal boxes Boxes with knockouts or unprotected openings are prohibited. 
2. Provide exposed cover. Flat covers with angled mounting slots or knockouts are 

prohibited. 

3.2 INSTALLATION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS 

A. Comply with manufacturer's published instructions. 

B. Reference Standards for Installation: Unless more stringent installation requirements are 
specified in Contract Documents or manufacturers' published instructions, comply with the 
following: 

1. Outlet, Device, Pull, and Junction Boxes: Article 314 of NFPA 70. 
2. Consult Architect for resolution of conflicting requirements. 

C. Special Installation Techniques: 

1. Provide boxes in wiring and raceway systems wherever required for pulling of wires, 
making connections, and mounting of devices or fixtures. 
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2. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height 
measured to top of box unless otherwise indicated. 

3. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall. Prepare block surfaces to provide a flat 
surface for a raintight connection between box and cover plate or supported equipment 
and box, whether installed indoors or outdoors. 

4. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. 

5. Locate boxes so that cover or plate will not span different building finishes. 
6. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid. 
7. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for purpose. 
8. Fasten junction and pull boxes to, or support from, building structure. Do not support 

boxes by conduits. 
9. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 

coatings in the locknut area prior to assembling conduit to enclosure to ensure a 
continuous ground path. 

10. Boxes and Enclosures in Areas or Walls with Acoustical Requirements: 

a. Seal openings and knockouts in back and sides of boxes and enclosures with 
acoustically rated putty. 

b. Provide gaskets for wallplates and covers. 

11. Identification: Provide labels for boxes and associated electrical equipment. 

a. Identify field-installed conductors, interconnecting wiring, and components. 
b. Provide warning signs. 
c. Label each box with engraved metal or laminated-plastic nameplate. 

3.3 CLEANING 

A. Remove construction dust and debris from boxes before installing wallplates, covers, and 
hoods. 

3.4 PROTECTION 

A. After installation, protect boxes from construction activities. Remove and replace items that are 
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by 
Owner. 

END OF SECTION 260533.16 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Round sleeves. 
2. Rectangular sleeves. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 
6. Pourable sealants. 
7. Foam sealants. 

B. Related Requirements: 
1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 ROUND SLEEVES 

A. Steel Wall Sleeves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Advance Products & Systems, LLC. 
b. CCI Piping Systems. 
c. Flexicraft Industries. 
d. GPT; a division of EnPRO Industries. 
e. Specified Technologies Inc. 

2. General Characteristics: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends and integral waterstop. 

B. Cast-Iron Wall Sleeves: 

http://www.specagent.com/Lookup?ulid=13772
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. American Cast Iron Pipe Company. 
b. Flexicraft Industries. 
c. McWane Ductile. 

2. General Characteristics: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop. 

C. PVC Pipe Sleeves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. CCI Piping Systems. 
b. GPT; a division of EnPRO Industries. 
c. Metraflex Company (The). 

2. General Characteristics: ASTM D1785, Schedule 40. 

D. PVC Molded Sleeves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ABB, Electrification Business. 
b. American Polywater Corporation. 
c. Arlington Industries, Inc. 
d. Reliance Worldwide Corporation. 
e. Roxtec Inc. 

2. General Characteristics: With nailing flange for attaching to wooden forms. 

E. Round, Galvanized-Steel, Sheet Metal Sleeves: 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 
2. General Characteristics: Galvanized-steel sheet; thickness not less than 0.0239 inch; 

round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve 
to the board. 

2.2 RECTANGULAR SLEEVES 

A. Rectangular, Galvanized-Steel, Sheet Metal Sleeves: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
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a. Abesco Fire LLC. 
b. Specified Technologies Inc. 
c. Wiremold; Legrand North America, LLC. 

2. General Characteristics: 

a. Material: Galvanized sheet steel. 
b. Minimum Metal Thickness: 

1) For sleeve cross-section rectangle perimeter less than 50 inch and with no 
side larger than 16 inch, thickness must be 0.052 inch. 

2) For sleeve cross-section rectangle perimeter not less than 50 inch or with 
one or more sides larger than 16 inch, thickness must be 0.138 inch. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Advance Products & Systems, LLC. 
2. American Polywater Corporation. 
3. BWM Company. 
4. CALPICO, Inc. 
5. Flexicraft Industries. 
6. GPT; a division of EnPRO Industries. 
7. Metraflex Company (The). 
8. Proco Products, Inc. 
9. Roxtec Inc. 

B. General Characteristics: Modular sealing device, designed for field assembly, to fill annular 
space between sleeve and raceway or cable or between raceway and cable. 

C. Options: 

1. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Holdrite; a division of Reliance Worldwide Corporation. 
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B. General Characteristics: Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall. Unit must have plastic or rubber waterstop collar with 
center opening to match piping OD. 

2.5 GROUT 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Specified Technologies Inc. 
2. W. R. Meadows, Inc. 

B. General Characteristics: Nonshrink; recommended for interior and exterior sealing openings in 
non-fire-rated walls or floors. 

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

2. Design Mix: 5000 psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

2.6 POURABLE SEALANTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Carlisle Syntec Systems. 
2. GAF. 
3. Johns Manville; a Berkshire Hathaway company. 
4. Specified Technologies Inc. 

B. Performance Criteria: 

1. General Characteristics: Single-component, neutral-curing elastomeric sealants of grade 
indicated below. 

a. Grade: Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated. 

2.7 FOAM SEALANTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Innovative Chemical Products (Building Solutions Group). 
2. The Dow Chemical Company. 

B. Performance Criteria: 
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1. General Characteristics: Multicomponent, liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. Foam expansion must not 
damage cables or crack penetrated structure. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall or floor so no voids remain. Tool exposed surfaces 
smooth; protect material while curing. 

b. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
3. Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and raceway or 

cable, unless sleeve-seal system is to be installed. 
4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for wall assemblies. 

C. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

D. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel or cast-iron pipe sleeves 
and mechanical sleeve-seal systems. Size sleeves to allow for 1 inch annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

3.2 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS 

A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut 
structural elements without reinforcing the wall to maintain the designed weight bearing and 
wall stiffness. 

B. Install conduits and cable with no crossings within the sleeve. 

C. Fill opening around conduits and cables with expanding foam without leaving voids. 
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D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces. 
Metal sheet must be same material as sleeve. 

3.3 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Labels. 
2. Extruded insulating tubing. 
3. Bands. 
4. Tags. 
5. Signs. 
6. Cable ties. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 
mounting provisions, and graphic features of identification products. 

PART 2 - PRODUCTS 

2.1 LABELS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN PGDQ2 for components; including UL 969. 

B. UL PGDQ2 - Vinyl Wraparound Labels: Preprinted, flexible labels laminated with clear, 
weather- and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Champion America. 
c. Grafoplast Wire Markers. 
d. HellermannTyton. 
e. LEM Products Inc. 
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f. Marking Services Inc. 
g. Panduit Corp. 
h. Seton Identification Products; a Brady Corporation company. 
i. emedco. 

C. UL PGDQ2 - Self-Adhesive Wraparound Labels:  Preprinted, 3 mil thick, polyester flexible 
label with acrylic pressure-sensitive adhesive. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 
c. Brother International Corporation. 
d. Grafoplast Wire Markers. 
e. Ideal Industries, Inc. 
f. LEM Products Inc. 
g. Marking Services Inc. 
h. Panduit Corp. 
i. Seton Identification Products; a Brady Corporation company. 
j. emedco. 

2. Self-Lamination: Clear; UV-, weather-, and chemical-resistant; self-laminating, with 
protective shield over legend. Size labels such that clear shield overlaps entire printed 
legend. 

3. Marker for Labels: 

a. Permanent, waterproof, black ink marker recommended by tag manufacturer. 
b. Machine-printed, permanent, waterproof, black ink recommended by printer 

manufacturer. 

D. UL PGDQ2 - Self-Adhesive Labels:  Polyester, thermal, transfer-printed, 3 mil thick, 
multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for 
intended use and location. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 
c. Brother International Corporation. 
d. Grafoplast Wire Markers. 
e. HellermannTyton. 
f. Ideal Industries, Inc. 
g. LEM Products Inc. 
h. Marking Services Inc. 
i. Panduit Corp. 
j. Seton Identification Products; a Brady Corporation company. 
k. emedco. 
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2. Minimum Nominal Size: 

a. 1-1/2 by 6 inch for raceway and conductors. 
b. 3-1/2 by 5 inch for equipment. 
c. As required by authorities having jurisdiction. 

2.2 EXTRUDED INSULATING TUBING 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN YDPU2 for components; including UL 224. 

B. UL YDPU2 - Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-
printed identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery 
occurs at maximum of 200 deg F. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Panduit Corp. 

2.3 BANDS 

A. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 
diameters sized to suit diameters and that stay in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. HellermannTyton. 
c. Marking Services Inc. 
d. Panduit Corp. 
e. Seton Identification Products; a Brady Corporation company. 

B. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 
2 inch long, with diameters sized to suit diameters and that stay in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. HellermannTyton. 
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c. Marking Services Inc. 
d. Panduit Corp. 

2.4 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with 
self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Marking Services Inc. 
d. Seton Identification Products; a Brady Corporation company. 
e. emedco. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for phase and 
voltage level, with factory printed permanent designations; punched for use with self-locking 
cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Grafoplast Wire Markers. 
d. LEM Products Inc. 
e. Marking Services Inc. 
f. Panduit Corp. 
g. Seton Identification Products; a Brady Corporation company. 
h. emedco. 

2.5 SIGNS 

A. Baked-Enamel Signs: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Marking Services Inc. 
e. emedco. 
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2. Preprinted aluminum signs, high-intensity reflective,  punched or drilled for fasteners, 
with colors, legend, and size required for application. 

3. 1/4 inch grommets in corners for mounting. 
4. Nominal Size: 7 by 10 inch. 

B. Metal-Backed Butyrate Signs: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Champion America. 
c. Marking Services Inc. 
d. emedco. 

2. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 
0.0396 inch galvanized-steel backing, punched and drilled for fasteners, and with colors, 
legend, and size required for application. 

3. 1/4 inch grommets in corners for mounting. 
4. Nominal Size: 10 by 14 inch. 

C. Laminated Acrylic or Melamine Plastic Signs: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. Marking Services Inc. 
d. Seton Identification Products; a Brady Corporation company. 
e. emedco. 

2. Engraved legend. 
3. Thickness: 

a. For signs up to 20 sq. inch, minimum 1/16 inch thick. 
b. For signs larger than 20 sq. inch, 1/8 inch thick. 
c. Engraved legend with black letters on white face. 
d. Punched or drilled for mechanical fasteners with 1/4 inch grommets in corners for 

mounting. 
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.6 CABLE TIES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 
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1. HellermannTyton. 
2. Ideal Industries, Inc. 
3. Marking Services Inc. 
4. Panduit Corp. 

B. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2. Listing Criteria: UL CCN ZODZ; including UL 1565 or UL 62275. 

C. UL ZODZ - General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-
locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 deg F in accordance with ASTM D638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black, except where used for color-coding. 

D. UL ZODZ - UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to 
exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 deg F in accordance with ASTM D638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black. 

E. UL ZODZ - Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-
locking. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 deg F in accordance with ASTM D638: 7000 psi. 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F. 
5. Color: Black. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product. 

3.2 SELECTION OF COLORS AND IDENTIFICATION MARKINGS 

A. Comply with 29 CFR 1910.144 for color identification of hazards, and the following: 

http://www.specagent.com/Lookup?uid=123457236881
http://www.specagent.com/Lookup?uid=123457236882
http://www.specagent.com/Lookup?uid=123457236883
http://www.specagent.com/Lookup?uid=123457236884
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1. Fire-protection and fire-alarm equipment, including raceways, must be finished, painted, 
or suitably marked safety red. 

2. Ceiling-mounted hangers, supports, cable trays, and raceways must be finished, painted, 
or suitably marked safety yellow where less than 7.7 ft above finished floor. 

B. Pipe and Conduit Labeling: Comply with ASME A13.1 and IEEE C2. 

C. Color-Coding for Phase- and Voltage-Level Identification, 1000 V or Less: Use colors listed 
below for ungrounded service feeder and branch-circuit conductors. 

1. Color must be factory applied or field applied for sizes larger than 6 AWG when 
permitted by authorities having jurisdiction. 

2. Colors for 208Y/120 V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Colors for 240 V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 

4. Colors for 480Y/277 V Circuits: 

a. Phase A: Brown. 
b. Phase B: Orange. 
c. Phase C: Yellow. 

5. Color for Neutral (Grounded Conductor):  White or gray. 
6. Color for Equipment Ground:  Green. 
7. Color for Isolated Ground: Green with two or more yellow stripes. 

D. Color-Coding Raceways, Cable Trays, Junction Boxes, and Conductors for Intrinsically-Safe 
Circuits: Light blue. When used to identify intrinsically-safe circuits, Article 504 of NFPA 70 
requires that the color light blue not be used for any other purpose. 

E. Color-Coding Instructional Signs: Self-adhesive labels, including color code for grounded and 
ungrounded conductors. 

F. Accessible Fittings for Raceways: Identify cover of junction and pull box of the following 
systems with wiring system legend and system voltage. System legends must be as follows: 

1. "EMERGENCY POWER." 
2. "POWER." 
3. "UPS." 

G. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation. 
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H. Vaults, Manholes, Handholes, and Pull and Junction Boxes, 1000 V or Less: For conductors in 
vaults, pull and junction boxes, manholes, and handholes, use vinyl wraparound labels to 
identify phase. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft 
maximum intervals in straight runs, and at 25 ft maximum intervals in congested areas. 

2. Identify system voltage with black letters on orange field. 

I. Accessible Raceways and Metal-Clad Cables, 1000 V or Less, for Service, Feeder, and Branch 
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive vinyl tape applied 
in bands. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft 
maximum intervals in straight runs, and at 25 ft maximum intervals in congested areas. 

2. Identify system voltage with black letters on orange field. 

J. Conductors to Be Extended in Future: Attach marker tape to conductors and list source. 

K. Cover Plates: Label individual cover plates with self-adhesive labels. Place label at top of cover 
plate. Label cover plate with the following information, in the order listed: 

1. Panelboard designation. 
2. Colon or dash. 
3. Branch circuit number. 

L. Equipment Identification Labels: 

1. Black letters on white field. 
2. Indoor Equipment:  Baked-enamel signs. 
3. Outdoor Equipment:  Laminated acrylic or melamine sign. 
4. Equipment to Be Labeled: 

a. Racks, Frames, and Enclosures: Identify front and rear of each with self-adhesive 
labels containing equipment designation. 

b. Panelboards: Typewritten directory of circuits in location provided by panelboard 
manufacturer. Panelboard identification must be in form of engraved, laminated 
acrylic or melamine label. 

c. Enclosures and electrical cabinets. 
d. Access doors and panels for concealed electrical items. 
e. Switchgear. 
f. Switchboards. 
g. Transformers: Label that includes tag designation indicated on Drawings for 

transformer, feeder, and panelboards or equipment supplied by secondary. 
h. Substations. 
i. Emergency system boxes and enclosures. 
j. Motor-control centers. 
k. Enclosed switches. 
l. Enclosed circuit breakers. 
m. Enclosed controllers. 
n. Variable-speed controllers. 
o. Push-button stations. 
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p. Power-transfer equipment. 
q. Contactors. 
r. Remote-controlled switches, dimmer modules, and control devices. 
s. Uninterruptible power supplies. 
t. Battery-inverter units. 
u. Battery racks. 
v. Power-generating units. 
w. Monitoring and control equipment. 

M. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 SELECTION OF SIGNS AND HAZARD MARKINGS 

A. Comply with 29 CFR 1910.145 for danger, caution, warning, and safety instruction signs. 

B. Signs, labels, and tags required for personnel safety must comply with the following standards: 

1. Safety Colors: NEMA Z535.1. 
2. Facility Safety Signs: NEMA Z535.2. 
3. Safety Symbols: NEMA Z535.3. 
4. Product Safety Signs and Labels: NEMA Z535.4. 
5. Safety Tags and Barricade Tapes for Temporary Hazards: NEMA Z535.5. 

C. Electrical Hazard Warnings: 

1. Arc-Flash Hazard Warning: Self-adhesive labels. Comply with NFPA 70E requirements 
for arc-flash hazard warning labels. 

2. Raceways and Cables Carrying Circuits at More Than 1000 V: 

a. Black letters on orange field. 
b. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 

3. Multiple Power Sources Warning Legend: "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES." 

4. OSHA Workspace Clearance Warning Legend: "WARNING - OSHA REGULATION - 
AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3 
FEET MINIMUM." 

5. . 

D. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Baked-
enamel warning signs. 

1. Apply to exterior of door, cover, or other access. 
2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 
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b. Controls with external control power connections. 

E. Operating Instruction Signs:  Baked-enamel warning signs. 

F. Emergency Operating Instruction Signs:  Baked-enamel warning signs with white legend on red 
background with minimum 3/8 inch high letters for emergency instructions at equipment used 
for power transfer. 

3.4 INSTALLATION 

A. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices. 

B. Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless steel machine 
screws with nuts and flat and lock washers. 

C. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

E. Verify identity of item before installing identification products. 

F. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual. 

G. Apply identification devices to surfaces that require finish after completing finish work. 

H. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items. 

I. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from floor. 

J. Vinyl Wraparound Labels: 

1. Secure tight to surface of raceway or cable at location with high visibility and 
accessibility. 

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 
appropriate to location and substrate. 

K. Snap-Around Labels: Secure tight to surface at location with high visibility and accessibility. 

L. Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and 
accessibility. 

M. Snap-Around Color-Coding Bands: Secure tight to surface at location with high visibility and 
accessibility. 
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N. Heat-Shrink, Preprinted Tubes: Secure tight to surface at location with high visibility and 
accessibility. 

O. Marker Tapes: Secure tight to surface at location with high visibility and accessibility. 

P. Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and 
accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for minimum 
distance of 6 inch where splices or taps are made. Apply last two turns of tape with no 
tension to prevent possible unwinding. 

Q. Metal Tags: 

1. Place in location with high visibility and accessibility. 
2. Secure using general-purpose cable ties. 

R. Nonmetallic Preprinted Tags: 

1. Place in location with high visibility and accessibility. 
2. Secure using general-purpose cable ties. 

S. Baked-Enamel Signs: Attach signs that are not self-adhesive type with mechanical fasteners 
appropriate to location and substrate. 

T. Metal-Backed Butyrate Signs: Attach signs that are not self-adhesive type with mechanical 
fasteners appropriate to location and substrate. 

U. Laminated Acrylic or Melamine Plastic Signs: Attach signs that are not self-adhesive type with 
mechanical fasteners appropriate to location and substrate. 

END OF SECTION 260553 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. General-use switches, dimmer switches, and fan-speed controller switches. 
2. General-grade single straight-blade receptacles. 
3. General-grade duplex straight-blade receptacles. 
4. Receptacles with arc-fault and ground-fault protective devices. 
5. Connectors, cords, and plugs. 

1.2 DEFINITIONS 

A. Commercial/Industrial-Use Cord Reel: A cord reel subject to severe use in factories, 
commercial garages, construction sites, and similar locations requiring a harder service-type 
cord. 

B. UL 1472 Type I Dimmer: Dimmer in which air-gap switch is used to energize preset lighting 
levels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. General-use switches, dimmer switches, and fan-speed controller switches. 
2. General-grade single straight-blade receptacles. 
3. General-grade duplex straight-blade receptacles. 
4. Receptacles with arc-fault and ground-fault protective devices. 
5. Connectors, cords, and plugs. 

B. Shop Drawings: 

1. Wiring diagrams for duplex straight-blade receptacles with integral switching means. 

C. Field quality-control reports. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Manufacturers' Instructions: Record copy of official installation and testing instructions issued 
to Installer by manufacturer for the following: 

1. Dimmers. 
2. Single straight-blade receptacles. 
3. Duplex straight-blade receptacles. 
4. Duplex straight-blade receptacles with integral switching means. 
5. Receptacles with AFCI device. 
6. Receptacles with AFCI and GFCI devices. 
7. Receptacles with GFCI device. 

B. Sample warranties. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Special Tools: 

1. Proprietary equipment and software required to maintain, repair, adjust, or implement 
future changes to controlled receptacles. 

2. Proprietary equipment required to maintain, repair, adjust, or implement future changes 
to cord connectors. 

1.7 WARRANTY FOR DEVICES 

A. Special Manufacturer Extended Warranty: Manufacturer warrants that devices perform in 
accordance with specified requirements and agrees to provide repair or replacement of devices 
that fail to perform as specified within extended warranty period. 

1.8 GENERAL-USE SWITCHES, DIMMER SWITCHES, AND FAN-SPEED CONTROLLER 
SWITCHES 

A. Toggle Switch: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour; Legrand North America, LLC. 

2. Regulatory Requirements: 

http://www.specagent.com/Lookup?ulid=14415
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

3. General Characteristics: 

a. Reference Standards: UL CCN WMUZ and UL 20. 

4. Options: 

a. Device Color:  Ivory in accordance with NEMA WD 1 As indicated on 
architectural Drawings. 

b. Configuration: 

1) Extra-heavy-duty, 120-277 V, 20 A,  double pole. 

5. Accessories: 

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth 
finish and color matching wiring device; from same manufacturer as wiring device. 

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish. 

1.9 GENERAL-GRADE SINGLE STRAIGHT-BLADE RECEPTACLES 

A. Single Straight-Blade Receptacle: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour; Legrand North America, LLC. 

2. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

3. General Characteristics: 

a. Reference Standards: UL CCN RTRT and UL 498. 

4. Options: 

a. Device Color:  Ivory in accordance with NEMA WD 1 As indicated on 
architectural Drawings. 

b. Configuration: 

http://www.specagent.com/Lookup?ulid=14471
http://www.specagent.com/Lookup?uid=123457194993
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1) General-duty, NEMA 5-20R. 

5. Accessories: 

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth 
finish and color matching wiring device; from same manufacturer as wiring device. 

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish. 

1.10 GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES 

A. Duplex Straight-Blade Receptacle: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour; Legrand North America, LLC. 

2. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

3. General Characteristics: 

a. Reference Standards: UL CCN RTRT and UL 498. 

4. Options: 

a. Device Color:  Ivory in accordance with NEMA WD 1 As indicated on 
architectural Drawings. 

b. Configuration: 

1) General-duty, NEMA 5-20R. 

5. Accessories: 

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth 
finish and color matching wiring device; from same manufacturer as wiring device. 

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish. 

1.11 RECEPTACLES WITH ARC-FAULT AND GROUND-FAULT PROTECTIVE DEVICES 

A. General-Grade, Tamper-Resistant Duplex Straight-Blade Receptacle with AFCI Device: 

http://www.specagent.com/Lookup?ulid=14481
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell 

Incorporated. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour; Legrand North America, LLC. 

2. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

3. General Characteristics: 

a. Reference Standards: UL CCN AWBZ, UL 498, UL 1699, and UL Subject 1699A. 

4. Options: 

a. Device Color:  Ivory in accordance with NEMA WD 1 As indicated on 
architectural Drawings. 

b. Configuration: Heavy-duty, NEMA 5-20R. 

5. Accessories: 

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth 
finish and color matching wiring device; from same manufacturer as wiring device. 

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish. 

1.12 CONNECTORS, CORDS, AND PLUGS 

A. Outdoor-Use, Watertight, Sealed Cord Connector: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ericson Manufacturing Company. 

2. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

3. General Characteristics: 

a. Reference Standards: UL CCN AXUT and UL 498. 

http://www.specagent.com/Lookup?ulid=14513
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4. Options: 

a. Configuration: 

1) NEMA 5-20. 

PART 2 - EXECUTION 

2.1 EXAMINATION 

A. Receptacles: 

1. Verify that receptacles to be procured and installed for Owner-furnished equipment are 
compatible with mating attachment plugs on equipment. 

B. Cord Reels: 

1. Examine roughing-in for cord reel mounting and power connections to verify actual 
locations of mounts and power connections before cord reel installation. 

2. Examine walls, floors, and ceilings for suitable conditions where cord reel will be 
installed. 

3. Proceed with installation only after unsatisfactory conditions have been corrected. 

2.2 INSTALLATION OF SWITCHES 

A. Comply with manufacturer's instructions. 

B. Reference Standards: 

1. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' instructions, comply with installation instructions in NECA NEIS 130. 

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with 
mounting heights recommended in NECA NEIS 1. 

3. Consult Architect for resolution of conflicting requirements. 

C. Identification: 

1. Identify cover or cover plate for device with panelboard identification and circuit number 
in accordance with Section 260553 "Identification for Electrical Systems." 

a. Mark cover or cover plate using hot, stamped, or engraved machine printing with 
black-filled lettering, and provide durable wire markers or tags inside device box 
or outlet box. 

2.3 INSTALLATION OF STRAIGHT-BLADE RECEPTACLES 

A. Comply with manufacturer's instructions. 
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B. Reference Standards: 

1. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' instructions, comply with installation instructions in NECA NEIS 130. 

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with 
mounting heights recommended in NECA NEIS 1. 

3. Receptacle Orientation: Unless otherwise indicated in Contract Documents, orient 
receptacle to match configuration diagram in NEMA WD 6. 

4. Consult Architect for resolution of conflicting requirements. 

C. Identification: 

1. Identify cover or cover plate for device with panelboard identification and circuit number 
in accordance with Section 260553 "Identification for Electrical Systems." 

a. Mark cover or cover plate using hot, stamped, or engraved machine printing with 
black-filled lettering, and provide durable wire markers or tags inside device box 
or outlet box. 

b. Healthcare Facilities: Distinctively identify covers or cover plates of device boxes 
and outlet boxes that are supplied from life safety and critical branch power 
supplies following facility's standard practice. 

D. Interfaces with Other Work: 

1. Do not install Type 3 SPD, including surge-protected relocatable taps and power strips, 
on branch circuit downstream of GFCI device. 

2.4 INSTALLATION OF LOCKING RECEPTACLES 

A. Comply with manufacturer's instructions. 

B. Reference Standards: 

1. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' instructions, comply with installation instructions in NECA NEIS 130. 

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with 
mounting heights recommended in NECA NEIS 1. 

3. Receptacle Orientation: Unless otherwise indicated in Contract Documents, orient 
receptacle to match configuration diagram in NEMA WD 6. 

4. Consult Architect for resolution of conflicting requirements. 

C. Identification: 

1. Identify cover or cover plate for device with panelboard identification and circuit number 
in accordance with Section 260553 "Identification for Electrical Systems." 

a. Mark cover or cover plate using hot, stamped, or engraved machine printing with 
black-filled lettering, and provide durable wire markers or tags inside device box 
or outlet box. 
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b. Healthcare Facilities: Distinctively identify covers or cover plates of device boxes 
and outlet boxes that are supplied from life safety and critical branch power 
supplies following facility's standard practice. 

2.5 SYSTEM STARTUP FOR SWITCHES 

A. Perform startup service. 

1. Complete installation and startup checks for momentary switches, dimmer switches, and 
fan-speed controller switches in accordance with manufacturer's instructions. 

2.6 PROTECTION 

A. Devices: 

1. Schedule and sequence installation to minimize risk of contamination of wires and 
cables, devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall 
joint compound, mortar, cement, concrete, dust, paint, and other materials. 

2. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers, 
and cover plates from construction activities. Remove and replace items that are 
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to 
acceptance by Owner. 

END OF SECTION 262726 
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SECTION 265000 - LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Luminaires. 
2. Luminaire fittings. 
3. Lamps. 

B. Related Requirements: 

1. Section 260529 "Hangers and Supports for Electrical Systems" specifies channel and 
angle supports installed by this Section. 

2. Section 260553 "Identification for Electrical Systems" specifies electrical equipment 
labels and warning signs installed by this Section. 

1.2 DEFINITIONS 

A. BUG Rating: Backlight, uplight, and glare rating for light pollution from exterior luminaires. 

B. CMH: Ceramic metal halide. 

C. Correlated Color Temperature (CCT): The absolute temperature (in kelvins) of a blackbody 
whose chromaticity (color quality) most nearly resembles that of the light source. 

D. Color Rendering Index (CRI): The measure of the degree of color shift objects undergo when 
illuminated by the light source as compared with the color of those same objects when 
illuminated by a reference light source. The lower the CRI of a light source, the more difficult it 
is to identify colors and stripes on electronic components and wiring. 

E. HPS: High-pressure sodium. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. For luminaires. 

a. Product Listing: Include copy of unexpired approval letter, on letterhead of 
qualified electrical testing agency, certifying product's compliance with specified 
listing criteria. 
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1) If listed manufacturer differs from selling manufacturer, indicate 
relationship between entities on submittal. Clearly indicate which entity 
warrants product performance and fitness for purpose. 

2) Listing criteria identified in approval letter must match specified listing 
criteria. Approval of only equipment's enclosure is not considered approval 
of equipment for intended application. 

3) Product identification in approval letter must match product branding and 
model numbers in submittal. Approval letters for similar products are not 
acceptable. 

b. Product Certificates: Include product certificates stating compliance with standards 
listed below, signed by manufacturer or fabricator. 

1) Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with current accreditation under National Voluntary Laboratory 
Accreditation Program (NVLAP) for Energy Efficient Lighting Products. 

2) Testing Agency Certified Data: For luminaires indicated on Lighting Fixture 
Schedule on Drawings, photometric data certified by qualified independent 
testing laboratory. Photometric data for remaining luminaires must be 
certified by manufacturer. 

c. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

d. Include operating characteristics, electrical characteristics, and furnished 
accessories. 

e. Include schedule of submitted lighting products. Arrange schedule and 
accompanying product data in order by luminaire and lamp designations indicated 
on Drawings. 

f. Include battery and charger data for emergency lighting units. 
g. Include ballast factor. 
h. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 
i. Include photometric data and adjustment factors obtained from qualified laboratory 

tests. 
j. Include manufacturer's sample warranty language. 

2. For luminaire fittings. 

a. Product Listing: Include copy of unexpired approval letter, on letterhead of 
qualified electrical testing agency, certifying product's compliance with specified 
listing criteria. 

1) If listed manufacturer differs from selling manufacturer, indicate 
relationship between entities on submittal. Clearly indicate which entity 
warrants product performance and fitness for purpose. 

2) Listing criteria identified in approval letter must match specified listing 
criteria. Approval of only equipment's enclosure is not considered approval 
of equipment for intended application. 

3) Product identification in approval letter must match product branding and 
model numbers in submittal. Approval letters for similar products are not 
acceptable. 
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b. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

c. Include operating characteristics, electrical characteristics, and furnished 
accessories. 

d. Include schedule of submitted lighting products. Arrange schedule and 
accompanying product data in order by luminaire and lamp designations indicated 
on Drawings. 

e. Include manufacturer's sample warranty language. 

3. For lamps. 

a. Product Listing: Include copy of unexpired approval letter, on letterhead of 
qualified electrical testing agency, certifying product's compliance with specified 
listing criteria. 

1) If listed manufacturer differs from selling manufacturer, indicate 
relationship between entities on submittal. Clearly indicate which entity 
warrants product performance and fitness for purpose. 

2) Listing criteria identified in approval letter must match specified listing 
criteria. Approval of only equipment's enclosure is not considered approval 
of equipment for intended application. 

3) Product identification in approval letter must match product branding and 
model numbers in submittal. Approval letters for similar products are not 
acceptable. 

b. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

c. Include operating characteristics, electrical characteristics, and furnished 
accessories. 

d. Include schedule of submitted lighting products. Arrange schedule and 
accompanying product data in order by luminaire and lamp designations indicated 
on Drawings. 

e. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 
f. Include manufacturer's sample warranty language. 

B. Samples: 

1. For luminaires. 

a. One for each kind of luminaire fitting with specified rating, size, finish, color, and 
texture. 

2. For luminaire fittings. 

a. One for each kind of luminaire fitting with specified rating, size, finish, color, and 
texture. 

3. For lamps. 

a. One for each kind of lamp with specified rating, size, base, and color. 
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C. Shop drawings. 

D. Field quality-control reports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Manufacturers' published instructions. 

B. Field Reports: 

1. Manufacturer's field reports for field quality-control support. 
2. Manufacturer's field reports for system startup support. 

1.5 CLOSEOUT SUBMITTALS 

A. Warranty documentation. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Spare parts. 

B. Extra stock material. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect exposed surface finishes on lighting equipment by applying strippable, temporary 
protective covering before shipping. 

1.8 WARRANTY FOR LUMINAIRES 

A. Special Installer Extended Warranty: Installer warrants that fabricated and installed luminaires 
perform in accordance with specified requirements and agrees to repair or replace products that 
fail to perform as specified within extended-warranty period. Warranty must convey to Owner 
upon acceptance of the Work. 

1. Extended-Warranty Period:  Two years from date of Substantial Completion; full 
coverage for labor, materials, and equipment. 

1.9 WARRANTY FOR BATTERIES 

A. Special Manufacturer Extended Warranty for Batteries: Manufacturer warrants that batteries 
perform in accordance with specified requirements and agrees to provide repair or replacement 
of batteries that fail to perform as specified within extended-warranty period. 
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1. Initial Extended-Warranty Period for Li-ion Batteries:  Five years from date of 
Substantial Completion; full coverage for materials only, free on board destination, 
freight prepaid. 

2. Follow-On Extended-Warranty Period for Li-ion Batteries:  10 years from date of 
Substantial Completion; prorated coverage for materials only, free on board destination, 
freight prepaid. 

PART 2 - PRODUCTS 

2.1 LUMINAIRES 

A. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

b. See individual product types below for listing criteria. 
c. Marked in accordance with UL CCN HYXT, including UL 1598, for compatible 

power supply, installation location, and environmental conditions. 

B. Source Quality Control: 

1. Compile and submit product data. 
2. Compile and submit sustainable design product data. 
3. Compile and submit samples. 

C. Surface-Mounted Luminaire: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Albeo; brand of GE Current, a Daintree company; American Industrial Partners 
(AIP). 

b. Alera Lighting; brand of GE Current, a Daintree company; American Industrial 
Partners (AIP). 

c. Amerlux. 
d. Architectural Area Lighting; brand of GE Current, a Daintree company; American 

Industrial Partners (AIP). 
e. Atlas Lighting Products. 
f. Columbia Lighting; brand of GE Current, a Daintree company; American 

Industrial Partners (AIP). 
g. Cooper Lighting Solutions; Signify North America Corp. 
h. Deco Lighting. 
i. Digital Lumens. 
j. E-conolight. 
k. Edison Price Lighting. 

http://www.specagent.com/Lookup?ulid=15884
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l. Elite Lighting Corporation. 
m. Focal Point; Legrand North America, LLC. 
n. GE Current, a Daintree company; American Industrial Partners (AIP). 
o. GE Lighting; a Savant Company. 
p. H.E. Williams. 
q. Howard Lighting Products. 
r. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
s. Kim Lighting; brand of GE Current, a Daintree company; American Industrial 

Partners (AIP). 
t. LMPG Inc. 
u. Lighting Services, Inc. 
v. Lightolier; brand of Signify North America Corp. 
w. Lithonia Lighting; Acuity Brands Lighting, Inc. 
x. Luraline Lighting. 
y. OSRAM SYLVANIA. 
z. Philips; Signify North America; Signify Holding. 

2. Source Limitations:  Obtain products for this luminaire type from single manufacturer. 
3. Product Description: Strip lighting, 4 feet long. 
4. Product Listing Criteria, LED: UL CCN IFAM; including UL 1598. 
5. Product Characteristics: 

a. Openings: Doors, frames, and access panels must operate smoothly, not leak light 
under operating conditions, and permit relamping without use of tools or parts 
falling from enclosure. 

b. Nominal Operating Voltage:  120 V(ac). 
c. Nominal Luminaire Operating Power Rating:  20 to 60 W. 
d. CRI:  80+. 
e. Ballast or Driver Location:  Internal. 
f. Materials: 

1) Enclosure:  ASTM B209/B209M cold rolled steel extruded-aluminum 
ASTM A568/A568M sheet steel housing and heat sink; free of sharp edges 
and burrs. 

2) Enclosure Ingress Protection Rating:  UL 50E Type 1 or IEC 60529 IP20. 
3) Lenses, Diffusers, and Globes:  

a) Fixed lens. 
b) Medium light distribution. 
c) Tempered Fresnel annealed crystal glass. 
d) Lens Thickness: Not less than 0.125 inch unless otherwise indicated. 
e) Distribution:  Type I. 

4) Visible variations in metal finishes are unacceptable in adjoining 
components. 

g. LED Luminaires (UL CCN IFAM): 

1) Output Intensity: Not less than 2000 lm. 
2) Efficacy: Not less than 75 lm/W. 
3) Rated Life:  50 000 hours to L70. 
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4) CCT:  3500 K. 

6. Required Product Options: 

a. Mounting Hardware:  Pendant-mounted; with integral mounting provisions round 
arm,  11 inch in length. 

b. Mounting Height: 8 feet. 
c. Finishes: 

1) Enclosure:  Clear finish. 
2) Reflector:  Aluminum. 
3) Reflecting surfaces must have minimum reflectance as follows, unless 

otherwise indicated: 

a) White Surfaces: 85 percent. 
b) Specular Surfaces: 83 percent. 
c) Diffusing Specular Surfaces: 75 percent. 

d. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's 
"Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

1) Finish designations prefixed by AA comply with system established by 
Aluminum Association for designating aluminum finishes. 

2) Natural Satin Finish: Provide fine, directional, medium satin polish (AA-
M32); buff complying with AA-M20 requirements; and seal aluminum 
surfaces with clear, hard-coat wax. 

3) Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: 
Medium satin. 

a) Chemical Finish: Etched, medium matte. 
b) Anodic Coating: Architectural Class I, clear coating 0.018 mm or 

thicker), complying with AAMA 611. 

4) Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: 
Medium satin. 

a) Chemical Finish: Etched, medium matte. 
b) Anodic Coating: Architectural Class I, integrally colored or 

electrolytically deposited color coating 0.018 mm or thicker), 
complying with AAMA 611. 

5) Color: White. 

e. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal 
Finishes Manual for Architectural and Metal Products" for recommendations for 
applying and designating finishes. 

1) Surface Preparation: Clean surfaces to comply with SSPC-SP 1 to remove 
dirt, oil, grease, and other contaminants that could impair paint bond. Grind 
welds and polish surfaces to a smooth, even finish. Remove mill scale and 
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rust, if present, from uncoated steel, complying with SSPC-
SP 5/NACE No. 1 or SSPC-SP 8. 

2) Exterior Surfaces: Manufacturer's standard finish consisting of one or more 
coats of primer and two finish coats of high-gloss, high-build polyurethane 
enamel. 

3) Color: White. 

f. Visible variations in metal finishes are unacceptable in adjoining components. 
g. EMI Filters: Factory installed to suppress conducted EMI in accordance with MIL-

STD-461E. Fabricate luminaires with one filter on each ballast requiring filter. 
h. Stainless steel latches. 
i. Integral pressure equalizer. 

j. In-line Fusing:  On ballast primary for each luminaire. 
k. Lamp Rating: Lamp marked for in enclosed locations. 

7. Installation Markings: 

a. Relamping Labels: Include recommended lamp type, diameter, shape, size, 
wattage, and coating on factory-applied label that is visible when luminaire is open 
for relampling. 

b. All Luminaires (UL CCN HYXT): 

1) "DRY LOCATIONS ONLY." 
2) "SUITABLE FOR MOUNTING WITHIN 1.2 M (4 FT) OF THE 

GROUND" or "SUITABLE FOR FLOOR PROXIMITY 
INSTALLATION." 

3) "SUITABLE FOR GROUND-MOUNTED RECESSED." 
4) "FOR CEILING MOUNTING ONLY." 
5) Marked with mounting orientation, such as "THIS END UP." 
6) "SUITABLE FOR AIR-HANDLING USE." 
7) "VENTILATING OR COOLING AIR ONLY." 
8) "ONLY FOR USE IN CEILING PLENUM OF NONCOMBUSTIBLE 

CONSTRUCTION OR WITH AIR-HANDLING PARTS THAT COVER 
VENT OPENINGS." 

9) "INSTALL ONLY IN ENVIRONMENTAL AIR-HANDLING SPACES 
WHERE A COMPLETE METAL ENCLOSED WIRING SYSTEM IS 
PROVIDED." 

10) "MIN 75℃ SUPPLY CONDUCTORS." 
11) "NOT FOR USE IN DWELLING." 
12) "SUITABLE FOR USE AS RACEWAY." 
13) "60 Hz" or "AC ONLY." 
14) Marked to identify voltage supply or type of branch circuit or both. 

c. LED Luminaires (UL CCN IFAM): 

1) "SUITABLE FOR OPERATION IN AMBIENTS NOT EXCEEDING 
50℃." 

2) "PUSH CONDUCTORS INTO JUNCTION BOX." 
3) "NONCOMBUSTIBLE SURFACE ONLY." 
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4) "THIS LUMINAIRE MUST BE MOUNTED OR SUPPORTED 
INDEPENDENTLY OF AN OUTLET BOX." 

d. Outdoor Canopy Luminaires (UL CCN IFAW): 

1) "CANOPY LUMINAIRE - NOT THERMALLY PROTECTED." 
2) "FOR COVERED CEILING MOUNT ONLY." 
3) "OPEN CEILING MOUNT ONLY." 

8. Required Product Options: 

a. Mounting Hardware:  Ceiling-mounted; include universal mounting bracket and 
integral junction box with conduit fittings. 

b. Finishes: 

1) Enclosure:  Clear finish. 
2) Reflector:  Aluminum. 

 
c. EMI Filters: Factory installed to suppress conducted EMI in accordance with MIL-

STD-461E. Fabricate luminaires with one filter on each ballast requiring filter. 
d. Stainless-steel latches. 
e. Integral pressure equalizer. 

9. Installation Markings: 

a. Relamping Labels: Include recommended lamp type, diameter, shape, size, 
wattage, and coating on factory-applied label that is visible when luminaire is open 
for relampling. 

b. All Luminaires (UL CCN HYXT): 

1) "DRY LOCATIONS ONLY." 
2) "FOR CEILING MOUNTING ONLY." 
3) Marked with mounting orientation, such as "THIS END UP." 
4) "INSTALL ONLY IN ENVIRONMENTAL AIR-HANDLING SPACES 

WHERE A COMPLETE METAL ENCLOSED WIRING SYSTEM IS 
PROVIDED." 

5) "MIN 75℃ SUPPLY CONDUCTORS." 
6) "NOT FOR USE IN DWELLING." 
7) "SUITABLE FOR USE AS RACEWAY." 
8) "60 Hz" or "AC ONLY." 
9) Marked to identify voltage supply or type of branch circuit, or both. 

c. LED Luminaires (UL CCN IFAO): 

1) "TYPE IC LUMINAIRE." 
2) "INHERENTLY PROTECTED LUMINAIRE." 
3) "INSTALL IN BUILDINGS OF FIRE-RESISTANT CONSTRUCTION." 
4) "MAXIMUM OF 10 AWG BRANCH CIRCUIT CONDUCTOR 

SUITABLE FOR 75℃ PERMITTED IN BOX." 
5) "FOR USE IN NON-FIRE-RATED INSTALLATIONS." 
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6) Provide correlating markings identifying matching housing, trim, rough-in 
section, and finishing section. 

D. UL FTBR or FTBV - Emergency Lighting and Power Equipment: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Amerlux. 
b. Cooper Lighting Solutions; Signify North America Corp. 
c. Dual-Lite; brand of GE Current, a Daintree company; American Industrial Partners 

(AIP). 
d. Evenlite, Inc. 
e. GE Current, a Daintree company; American Industrial Partners (AIP). 
f. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
g. Lithonia Lighting; Acuity Brands Lighting, Inc. 
h. Philips; Signify North America; Signify Holding. 

2. Source Limitations: Obtain products from single manufacturer. 
3. Product Listing Criteria: UL CCN FTBR or UL CCN FTBV; including UL 924, 

NFPA 101, and ICC IBC. 
4. Product Characteristics: 

a. Charger: Fully automatic, solid-state, constant-current type with sealed power 
transfer relay. 

b. Status and Test Indication: Visible and accessible without opening luminaire or 
entering ceiling space. 

1) Indicator Light: LED indicates normal power on. Normal glow indicates 
trickle charge; bright glow indicates charging at end of discharge cycle. 

2) Test Push-Button: Push-to-test button in unit housing simulates loss of 
normal power and demonstrates unit operability. 

c. Nominal Operating Voltage:  120 V(ac). 
d. Mounting:  Wall with universal junction box adaptor. 
e. Enclosure: UV stable thermoplastic housing rated for damp locations. 
f. Flame Rating: UL 94 5VA. 
g. Light Source:  Two LED heads. 

5. Required Product Options: 
a. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter 

unit, factory mounted within luminaire body and compatible with ballast. 

1) Emergency Connection: Operate lamp(s) continuously at an output of 
1100 lumens each upon loss of normal power. Connect unswitched circuit to 
battery-inverter unit and switched circuit to luminaire ballast. 

2) Operation: Relay automatically turns lamp on when power-supply circuit 
voltage drops to 80 percent of nominal voltage or below. Lamp 
automatically disconnects from battery when voltage approaches deep-

http://www.specagent.com/Lookup?ulid=15888
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discharge level. When normal voltage is restored, relay disconnects lamps 
from battery, and battery is automatically recharged and floated on charger. 

3) Nightlight Connection: Operate lamp continuously at 40 percent of rated 
light output. 

4) Test Push-Button and Indicator Light: Visible and accessible without 
opening luminaire or entering ceiling space. 

a) Push-Button: Push-to-test type, in unit housing, simulates loss of 
normal power and demonstrates unit operability. 

b) Indicator Light: LED indicates normal power on. Normal glow 
indicates trickle charge; bright glow indicates charging at end of 
discharge cycle. 

5) Battery Type:  Ni-Cd. 
6) Charger: Fully automatic, solid-state, constant-current type with sealed 

power transfer relay. 
7) Remote Test: Switch in handheld remote device aimed in direction of tested 

unit initiates coded infrared signal. Signal reception by factory-installed 
infrared receiver in tested unit triggers simulation of loss of its normal 
power supply, providing visual confirmation of either proper or failed 
emergency response. 

8) Integral Self-Test: Factory-installed electronic device automatically initiates 
code-required test of unit emergency operation at required intervals. Test 
failure is annunciated by an integral audible alarm and a flashing red LED. 

6. Installation Markings: 

a. Relamping Labels: Include recommended lamp type, diameter, shape, size, 
wattage, and coating on factory-applied label that is visible when luminaire is open 
for relampling. 

b. All Luminaires (UL CCN HYXT): 

1) "SUITABLE FOR DAMP LOCATIONS." 
2) "SUITABLE FOR WET LOCATIONS." 
3) "SUITABLE FOR MOUNTING WITHIN 1.2 M (4 FT) OF THE 

GROUND" or "SUITABLE FOR FLOOR PROXIMITY 
INSTALLATION." 

4) Marked to identify voltage supply or type of branch circuit or both. 

c. Emergency Lighting and Power Equipment (UL CCN FTBR): 

1) "SUITABLE FOR OPERATION IN AMBIENTS NOT EXCEEDING 
50℃." 

2) "HAS CLASS 2 OUTPUTS." 

E. UL FWBO - Exit Fixture: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

http://www.specagent.com/Lookup?ulid=15893
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a. Amerlux. 
b. Cooper Lighting Solutions; Signify North America Corp. 
c. Evenlite, Inc. 
d. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. Lithonia Lighting; Acuity Brands Lighting, Inc. 
f. Philips; Signify North America; Signify Holding. 

2. Source Limitations: Obtain products from single manufacturer. 
3. Product Listing Criteria: UL CCN FWBO; including UL 924, NFPA 101, and ICC IBC. 
4. Product Characteristics: 

a. Nominal Operating Voltage:  120 V(ac). 
b. Light Source: LED; 50,000 hours minimum rated life. 
c. Legend Color:  Red. 
d. Internal emergency power unit. 
e. Battery Type:  Li-ion. 
f. Master/Remote Sign Configurations: 

1) Master Unit: Comply with requirements above for self-powered exit signs, 
and provide additional capacity in LED power supply for power connection 
to remote unit. 

2) Remote Unit: Comply with requirements above for self-powered exit signs, 
except omit power supply, battery, and test features. Arrange to receive full 
power requirements from master unit. Connect for testing concurrently with 
master unit as a unified system. 

5. Required Product Options: 

a. Mounting Height: 76 inches. 

6. Installation Markings: 

a. All Luminaires (UL CCN HYXT): 

1) "SUITABLE FOR WET LOCATIONS." 
2) Marked to identify voltage supply or type of branch circuit or both. 

b. Exit Fixtures (UL CCN FWBO): 

1) "SUITABLE FOR OPERATION IN AMBIENTS NOT EXCEEDING 
50℃." 

2.2 LUMINAIRE FITTINGS 

A. Performance Criteria: 

1. Regulatory Requirements: 
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

b. See individual product types below for listing criteria. 

B. Source Quality Control: 

1. Compile and submit product data. 
2. Compile and submit sustainable design product data. 
3. Compile and submit samples. 

C. Luminaire Support Accessories: 

1. Product Characteristics: 

a. Sized and rated for luminaire weight. 
b. Capable of maintaining luminaire position after cleaning and relamping. 
c. Capable of supporting luminaire without causing deflection of ceiling or wall. 
d. Capable of supporting horizontal force equal to 100 percent of luminaire weight 

and vertical force equal to 400 percent of luminaire weight. 

2. Required Product Options: 

a. Hook Hangers: Integrated assembly matched to luminaire, supply voltage, and 
equipment with threaded attachment, cord, and locking-type plug. 

b. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage wire 
supports adjustable to  10 ft in length. 

c. Aircraft Cables:  5/32 inch diameter aircraft cable supports adjustable to  10 ft in 
length. 

d. Single-Stem Hangers: 1/2 inch nominal diameter steel tubing with swivel ball 
fittings and ceiling canopy. Finish same as luminaire. 

e. Rod Hangers: 3/16 inch nominal diameter, cadmium-plated, threaded steel rod. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Shop Drawings: Prepare and submit the following: 
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1. Drawings, Diagrams, and Supporting Documents for Custom Luminaires: 

a. Include plans, elevations, sections, and mounting and attachment details. 
b. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection. 

c. Include diagrams for power, signal, and control wiring. 

B. Temporary Lighting: If approved by Architect, specified luminaires for Project may be installed 
for temporary lighting. Install and energize minimum quantity of luminaires necessary to meet 
needs of construction activities. When construction is sufficiently complete, remove, 
disassemble, clean, and relamp luminaires used for temporary lighting before reinstalling for 
Project delivery. 

3.3 INSTALLATION OF LIGHTING 

A. Comply with manufacturer's published instructions. 

B. Reference Standards for Installation: Unless more stringent installation requirements are 
specified in Contract Documents or manufacturers' published instructions, comply with the 
following: 

1. Installation of Indoor Lighting Systems: NECA NEIS 500. 
2. Installation of Exterior Lighting Systems: NECA NEIS 501. 
3. Installation of Industrial Lighting Systems: NECA NEIS 502. 
4. Installation of Luminaires, Lampholders, and Lamps: Article 410 of NFPA 70. 
5. Installation of Extra-Low-Voltage Lighting: Article 411 of NFPA 70. 
6. Installation of Lighting for Sensitive Electronic Equipment: Article 647 of NFPA 70. 
7. Installation of Emergency Lighting and Exit Signs: ICC IBC, NFPA 101, and Parts IV 

and V in Article 700 of NFPA 70. 
8. Consult Architect for resolution of conflicting requirements. 

C. Special Installation Techniques: 

1. Install luminaires level, plumb, and square with finished floor or grade unless otherwise 
indicated. 

2. Install luminaires at height and aiming angle as indicated on Drawings. 
3. Coordinate layout and installation of luminaires with other construction. 
4. Adjust luminaires that require field adjustment or aiming. 

5. Suspended Luminaire Support: 

a. Ceiling Mount: 

1) Hook hangers. 
2) Two wires. 
3) Two aircraft cables. 

b. Pendants and Rods: Where longer than 48 inch, brace to limit swinging. 
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c. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support 
with approved outlet box and accessories that hold stem and provide damping of 
luminaire oscillations. Support outlet box vertically to building structure using 
approved devices. 

d. Continuous Rows of Luminaires: Provide tubing or stem for wiring at one point 
and wire support for suspension for each unit length of luminaire chassis, including 
one at each end. 

e. Do not use ceiling grid as support for pendant luminaires. Connect support wires 
or rods to building structure. 

6. Install wiring connections for luminaires. 
7. Identification: Provide labels for luminaires and associated electrical equipment. 

a. Identify field-installed conductors, interconnecting wiring, and components. 
b. Provide warning signs. 
c. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL OF LIGHTING 

A. Field tests and inspections must be witnessed by Architect. 

B. Tests and Inspections: 

1. Perform manufacturer's recommended tests and inspections. 
2. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 
3. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal. 
4. Verify operation of photoelectric controls. 
5. Exterior Illumination Tests: 

a. Measure light intensities at night. Use photometers with calibration referenced to 
NIST standards. 

C. Nonconforming Work: 

1. Luminaire will be considered defective if it does not pass tests and inspections. 
2. Remove and replace defective units and retest. 

D. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports. 

E. Manufacturer Services: Engage factory-authorized service representative to support field tests 
and inspections. 

1. Manufacturer's Field Reports for Field Quality-Control Support: Prepare and submit 
report after each visit by factory-authorized service representative, documenting activities 
performed at Project site. 
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3.5 SYSTEM STARTUP 

A. Perform startup service. 

1. Complete installation and startup checks in accordance with manufacturer's published 
instructions. 

2. Burn-in lamps that require specific aging period to operate properly, prior to occupancy 
by Owner. 

3. Charge batteries minimum of one hour and depress switch to conduct short-duration test. 
4. Charge batteries minimum of 24 hours and conduct one-hour discharge test. 

B. Manufacturer Services: Engage factory-authorized service representative to support system 
startup. 

1. Manufacturer's Field Reports for System Startup Support: Prepare and submit report after 
each visit by factory-authorized service representative, documenting activities performed 
at Project site. 

3.6 ADJUSTING 

A. Luminaire Aiming Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting aiming direction of luminaires to suit 
occupied conditions. Make up to two visits to Project during other-than-normal hours for this 
purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective. 

2. Parts and supplies must be manufacturer's authorized replacement parts and supplies. 
3. Adjust aim of luminaires in presence of Architect. 

3.7 PROTECTION 

A. After installation, protect lighting equipment from construction activities. Remove and replace 
items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to 
acceptance by Owner. 

END OF SECTION 265000 
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Emergency lighting. 
2. Exit signs. 
3. Materials. 
4. Luminaire support components. 

1.2 DEFINITIONS 

A. Correlated Color Temperature (CCT): The absolute temperature, measured in kelvins, of a 
blackbody whose chromaticity most nearly resembles that of the light source. 

B. Color Rendering Index (CRI): Measure of the degree of color shift that objects undergo when 
illuminated by the light source as compared with the color of those same objects when 
illuminated by a reference source. 

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered 
supply and the means for controlling and charging the battery and unit operation. 

D. Lumen (lm): The SI derived unit of luminous flux equal to the luminous flux emitted within a 
unit solid angle by a unit point source (1 lm = 1 cd-sr). 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of emergency lighting unit, exit sign, and emergency lighting support. 

a. Include data on features, accessories, and finishes. 
b. Include physical description of unit and dimensions. 
c. Battery and charger for light units. 
d. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency 

data. 
e. Include photometric data and adjustment factors based on laboratory tests by, or 

under supervision of, qualified luminaire photometric testing laboratory, for each 
luminaire type. 

B. Shop Drawings: 

1. For nonstandard or custom luminaires. 
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a. Include plans, elevations, sections, and mounting and attachment details. 
b. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection. 

c. Include diagrams for power, signal, and control wiring. 

C. Samples: For each product and for each color and texture specified. 

D. Samples for Initial Selection: For each type of luminaire with factory-applied finishes. 

E. Samples for Verification: For each type of luminaire. 

1. Include Samples of luminaires and accessories to verify finish selection. 

F. Product Schedule: 

1. For emergency lighting units. Use same designations indicated on Drawings. 
2. For exit signs. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of luminaire. 

B. Product Test Reports: For each luminaire for tests performed by, or under supervision of, 
qualified luminaire photometric testing laboratory. 

1.5 QUALITY ASSURANCE 

A. FM Global Compliance: Luminaires for hazardous locations must be listed and labeled for 
indicated class and division of hazard by FM Global. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.7 WARRANTY 

A. Special Installer Extended Warranty for Emergency and Exit Lighting: Installer warrants that 
fabricated and installed emergency luminaires and exit signs, including batteries, perform in 
accordance with specified requirements and agrees to repair or replace components and 
assemblies that fail to perform as specified within extended warranty period. 

1. Extended Warranty Period:  Two year(s) from date of Substantial Completion; full 
coverage for labor, materials, and equipment. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with 
NFPA 70 and UL 924, by qualified electrical testing laboratory recognized by authorities 
having jurisdiction, and marked for intended location and application. 

B. Comply with NFPA 101. 

C. Comply with NEMA LE 4 for recessed luminaires. 

D. Comply with UL 1598 for fluorescent luminaires. 

E. Lamp Base: Comply with ANSI C81.61 or IEC 60061-1. 

F. Bulb Shape: Complying with ANSI C79.1. 

G. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory 
mounted within luminaire body and compatible with ballast. 

1. Emergency Connection: Operate one lamp(s) continuously at an output of 1100 lumens 
each upon loss of normal power. Connect unswitched circuit to battery-inverter unit and 
switched circuit to luminaire ballast. 

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 
80 percent of nominal voltage or below. Lamp automatically disconnects from battery 
when voltage approaches deep-discharge level. When normal voltage is restored, relay 
disconnects lamps from battery, and battery is automatically recharged and floated on 
charger. 

3. Nightlight Connection: Operate lamp continuously at 40 percent of rated light output. 
4. Test Push-Button and Indicator Light: Visible and accessible without opening luminaire 

or entering ceiling space. 

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

5. Battery: Sealed, maintenance-free, nickel-cadmium type. 
6. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 
7. Remote Test: Switch in handheld remote device aimed in direction of tested unit initiates 

coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit 
triggers simulation of loss of its normal power supply, providing visual confirmation of 
either proper or failed emergency response. 

8. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is annunciated 
by an integral audible alarm and a flashing red LED. 
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2.2 EMERGENCY LIGHTING 

A. General Characteristics: Self-contained units. 

B. Emergency Luminaire: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Amerlux. 
b. Architectural Lighting Works. 
c. Cooper Lighting Solutions; Signify North America Corp. 
d. Dual-Lite; brand of GE Current, a Daintree company; American Industrial Partners 

(AIP). 
e. GE Current, a Daintree company; American Industrial Partners (AIP). 
f. Juno Lighting Group by Schneider Electric. 
g. Lithonia Lighting; Acuity Brands Lighting, Inc. 
h. Philips; Signify North America; Signify Holding. 

2. Options: 

a. Operating at nominal voltage of 120 V(ac). 
b. Internal emergency power unit. 
c. Rated for installation in damp locations, and for sealed and gasketed luminaires in 

wet locations. 
d. UL 94 5VA flame rating. 

C. Emergency Lighting Unit: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Amerlux. 
b. Architectural Lighting Works. 
c. Cooper Lighting Solutions; Signify North America Corp. 
d. Dual-Lite; brand of GE Current, a Daintree company; American Industrial Partners 

(AIP). 
e. Evenlite, Inc. 
f. GE Current, a Daintree company; American Industrial Partners (AIP). 
g. Lighting Services, Inc. 
h. Lithonia Lighting; Acuity Brands Lighting, Inc. 
i. Ruud Lighting; brand of Cree Lighting; subsidiary of Ideal Industries, Inc. 

2. Options: 

a. Operating at nominal voltage of 120 V(ac). 
b. Wall with universal junction box adaptor. 
c. UV stable thermoplastic housing, rated for damp locations. 
d. Two LED lamp heads. 

http://www.specagent.com/Lookup?ulid=11571
http://www.specagent.com/Lookup?uid=123457187625
http://www.specagent.com/Lookup?uid=123457187626
http://www.specagent.com/Lookup?uid=123457187627
http://www.specagent.com/Lookup?uid=123457187628
http://www.specagent.com/Lookup?uid=123457187628
http://www.specagent.com/Lookup?uid=123457187631
http://www.specagent.com/Lookup?uid=123457187624
http://www.specagent.com/Lookup?uid=123457187629
http://www.specagent.com/Lookup?ulid=11572
http://www.specagent.com/Lookup?uid=123457187634
http://www.specagent.com/Lookup?uid=123457187635
http://www.specagent.com/Lookup?uid=123457187636
http://www.specagent.com/Lookup?uid=123457187637
http://www.specagent.com/Lookup?uid=123457187637
http://www.specagent.com/Lookup?uid=123457187640
http://www.specagent.com/Lookup?uid=123457187638
http://www.specagent.com/Lookup?uid=123457187633
http://www.specagent.com/Lookup?uid=123457187641
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e. Internal emergency power unit. 

3. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Cooper Lighting Solutions; Signify North America Corp. 
b. GE Current, a Daintree company; American Industrial Partners (AIP). 
c. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
d. Juno Lighting Group by Schneider Electric. 
e. Lithonia Lighting; Acuity Brands Lighting, Inc. 
f. Philips; Signify North America; Signify Holding. 

2.3 EXIT SIGNS 

A. General Characteristics: Comply with UL 924; for sign colors, visibility, luminance, and 
lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Sign: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Amerlux. 
b. Cooper Lighting Solutions; Signify North America Corp. 
c. Evenlite, Inc. 
d. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. Lithonia Lighting; Acuity Brands Lighting, Inc. 
f. Philips; Signify North America; Signify Holding. 
g. Ruud Lighting; brand of Cree Lighting; subsidiary of Ideal Industries, Inc. 

2. Options: 

a. Operating at nominal voltage of 120 V(ac). 
b. Lamps for AC Operation: 

1) Fluorescent, two for each luminaire; 20,000 hours of rated lamp life. 
2) LEDs; 50,000 hours minimum rated lamp life. 

c. Self-Powered Exit Signs (Battery Type): Internal emergency power unit. 
d. Master/Remote Sign Configurations: 

1) Master Unit: Comply with requirements above for self-powered exit signs, 
and provide additional capacity in battery for power connection to remote 
unit. 

2.4 MATERIALS 

A. Metal Parts: 

http://www.specagent.com/Lookup?ulid=11573
http://www.specagent.com/Lookup?uid=123457187643
http://www.specagent.com/Lookup?uid=123457187648
http://www.specagent.com/Lookup?uid=123457187646
http://www.specagent.com/Lookup?uid=123457187647
http://www.specagent.com/Lookup?uid=123457187645
http://www.specagent.com/Lookup?uid=123457187644
http://www.specagent.com/Lookup?ulid=11575
http://www.specagent.com/Lookup?uid=123457187650
http://www.specagent.com/Lookup?uid=123457187653
http://www.specagent.com/Lookup?uid=123457187655
http://www.specagent.com/Lookup?uid=123457187654
http://www.specagent.com/Lookup?uid=123457187651
http://www.specagent.com/Lookup?uid=123457187652
http://www.specagent.com/Lookup?uid=123457187656
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1. Free of burrs and sharp corners and edges. 
2. Sheet metal components must be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 
2. Designed to permit relamping without use of tools. 
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. 

C. Diffusers and Globes:  

1. Tempered Fresnel glass. 
2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Acrylic: 100 percent virgin acrylic plastic, with high resistance to yellowing and other 

changes due to aging, exposure to heat, and UV radiation. 
4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

D. Housings:  

1. Extruded aluminum housing and heat sink. 
2. Clear finish. 

E. Conduit:  EMT, minimum metric designator 21 (trade size 3/4). 

2.5 METAL FINISHES 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within range of 
approved Samples and are assembled or installed to minimize contrast. 

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Support Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 0.106 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of luminaires. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 
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C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting 
luminaires will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

B. Install lamps in each luminaire. 

C. Supports: 

1. Sized and rated for luminaire and emergency power unit weight. 
2. Able to maintain luminaire position when testing emergency power unit. 
3. Provide support for luminaire and emergency power unit without causing deflection of 

ceiling or wall. 
4. Luminaire-mounting devices must be capable of supporting a horizontal force of 100 

percent of luminaire and emergency power unit weight and vertical force of 400 percent 
of luminaire weight. 

D. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

E. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inch, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire 
support for suspension for each unit length of luminaire chassis, including one at each 
end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure. 

F. Ceiling Grid Mounted Luminaires: 

1. Secure to outlet box, if provided. 
2. Secure emergency power unit using approved fasteners in a minimum of four locations, 

spaced near corners of emergency power unit. 
3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 
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3.4 FIELD QUALITY CONTROL 

A. Field tests and inspections must be witnessed by Architect. 

B. Tests and Inspections: 

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

C. Nonconforming Work: 

1. Luminaire will be considered defective if it does not pass operation tests and inspections. 
2. Remove and replace defective units and retest. 

D. Prepare test and inspection reports. 

E. Manufacturer Services: 

1. Engage factory-authorized service representative to support field tests and inspections. 

3.5 SYSTEM STARTUP 

A. Perform startup service: 

1. Charge batteries minimum of one hour and depress switch to conduct short-duration test. 
2. Charge batteries minimum of 24 hours and conduct one-hour discharge test. 

3.6 ADJUSTING 

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do 
the following: 

1. Inspect luminaires. Replace lamps, emergency power units, batteries, exit signs, and 
luminaires that are defective. 

a. Parts and supplies must be manufacturer's authorized replacement parts and 
supplies. 

2. Conduct short-duration tests on all emergency lighting. 

3.7 PROTECTION 

A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use by 
construction activities. 

END OF SECTION 265213 
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SECTION 284621.11 - ADDRESSABLE FIRE-ALARM SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Existing fire-alarm system to be modified. 
2. System smoke detectors. 
3. Fire-alarm addressable interface devices. 

B. Related Requirements: 

1. Section 260519 "Low-Voltage Electrical Power Conductors and Cables" or 
Section 260523 "Control Voltage Electrical Power Cables" for cables and conductors for 
fire-alarm systems. 

1.3 DEFINITIONS 

A. DACT: Digital alarm communicator transmitter. 

B. EMT: Electrical metallic tubing. 

C. FACU: Fire-alarm control unit. 

D. High-Performance Building: A building that integrates and optimizes on a life-cycle basis all 
major high-performance attributes, including energy conservation, environment, safety, 
security, durability, accessibility, cost-benefit, productivity, sustainability, functionality, and 
operational considerations. 

E. Mode: The terms "Active Mode," "Off Mode," and "Standby Mode" are used as defined in the 
2007 Energy Independence and Security Act (EISA). 

F. NICET: National Institute for Certification in Engineering Technologies. 

G. PC: Personal computer. 

H. Voltage Class: For specified circuits and equipment, voltage classes are defined as follows: 

1. Control Voltage: Listed and labeled for use in remote-control, signaling, and power-
limited circuits supplied by a Class 2 or Class 3 power supply having rated output not 
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greater than 150 V and 5 A, allowing use of alternate wiring methods complying with 
NFPA 70, Article 725. 

2. Low Voltage: Listed and labeled for use in circuits supplied by a Class 1 or other power 
supply having rated output not greater than 1000 V, requiring use of wiring methods 
complying with NFPA 70, Article 300, Part I. 

1.4 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new 
equipment has been tested and accepted. When new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted. Remove labels from new equipment when put into service, and 
label existing fire-alarm equipment "NOT IN SERVICE" until removed from building. 

B. Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected 
fire-alarm equipment and wiring. 

1.5 ACTION SUBMITTALS 

A. Approved Permit Submittal: Submittals must be approved by authorities having jurisdiction 
prior to submitting them to Architect. 

B. Product Data: For each type of product, including furnished options and accessories. 

1. Include construction details, material descriptions, dimensions, profiles, and finishes. 
2. Include rated capacities, operating characteristics, and electrical characteristics. 

C. Shop Drawings: For fire-alarm system. 

1. Comply with recommendations and requirements in "Documentation" section of 
"Fundamentals" chapter in NFPA 72. 

2. Include plans, elevations, sections, and details, including details of attachments to other 
Work. 

3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and locations. Indicate conductor 
sizes, indicate termination locations and requirements, and distinguish between factory 
and field wiring. 

4. Detail assembly and support requirements. 
5. Include voltage drop calculations for notification-appliance circuits. 
6. Include battery-size calculations. 
7. Include input/output matrix. 
8. Include written statement from manufacturer that equipment and components have been 

tested as a system and comply with requirements in this Section and in NFPA 72. 
9. Include performance parameters and installation details for each detector. 
10. Verify that each duct detector is listed for complete range of air velocity, temperature, 

and humidity possible when air-handling system is operating. 
11. Provide program report showing that air-sampling detector pipe layout balances 

pneumatically within airflow range of air-sampling detector. 
12. Include floor plans to indicate final outlet locations showing address of each addressable 

device. Show size and route of cable and conduits and point-to-point wiring diagrams. 
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D. Delegated Design Submittal: For notification appliances and smoke and heat detectors, in 
addition to submittals listed above, indicate compliance with performance requirements and 
design criteria, including analysis data signed and sealed by qualified professional engineer 
responsible for their preparation. 

1. Drawings showing location of each notification appliance and smoke and heat detector, 
ratings of each, and installation details as needed to comply with listing conditions of 
device. 

2. Design Calculations: Calculate requirements for selecting spacing and sensitivity of 
detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals 
and sound-pressure levels for audible appliances. 

3. Indicate audible appliances required to produce square wave signal per NFPA 72. 

1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Qualification Statements: For Installer. 

C. Sample Warranty: Submittal must include line item pricing for replacement parts and labor. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following and deliver copies to authorities having jurisdiction: 

a. Comply with "Records" section of "Inspection, Testing and Maintenance" chapter 
in NFPA 72. 

b. Provide "Fire-Alarm and Emergency Communications System Record of 
Completion Documents" in accordance with "Completion Documents" Article in 
"Documentation" section of "Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between devices and equipment. 
Each conductor must be numbered at every junction point with indication of 
origination and termination points. 

d. Riser diagram. 
e. Device addresses. 
f. Record copy of site-specific software. 
g. Provide "Inspection and Testing Form" in accordance with "Inspection, Testing 

and Maintenance" chapter in NFPA 72, and include the following: 

1) Equipment tested. 
2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of maintenance. 
5) Manufacturer's user training manuals. 
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h. Manufacturer's required maintenance related to system warranty requirements. 
i. Abbreviated operating instructions for mounting at FACU and each annunciator 

unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup: On USB media. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Personnel must be trained and certified by manufacturer for installation of units required 
for this Project. 

2. Installation must be by personnel certified by NICET as fire-alarm Level IV technician. 
3. Obtain certification by NRTL in accordance with NFPA 72. 
4. Licensed or certified by authorities having jurisdiction. 

1.9 FIELD CONDITIONS 

A. Seismic Conditions: Unless otherwise indicated on Contract Documents, specified Work in this 
Section must withstand the seismic hazard design loads determined in accordance with 
ASCE/SEI 7 for installed elevation above or below grade. 

1. The term "withstand" means "unit must remain in place without separation of parts from 
unit when subjected to specified seismic design loads and unit must be fully operational 
after seismic event." 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and 
components that fail because of defects in materials or workmanship within specified warranty 
period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EXISTING FIRE-ALARM SYSTEM TO BE MODIFIED 

A. Basis for Pricing: Honeywell (Silent Knight) model 5808. 

B. Description: Fire alarm control communicator. 
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C. Accessories: Elevator recall. 

D. Source Limitations for Fire-Alarm System and Components: Components must be compatible 
with, and operate as extension of, existing system. Provide system manufacturer's certification 
that components provided have been tested as, and will operate as, a system. 

2.2 SYSTEM SMOKE DETECTORS 

A. Photoelectric Smoke Detectors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Autocall; brand of Johnson Controls International plc, Building Solutions North 
America. 

b. Bosch Security Systems, Inc. 
c. Edwards; Carrier Global Corporation. 
d. Fire-Lite Alarms; Honeywell International, Inc. 
e. Gamewell-FCI; Honeywell International, Inc. 
f. Gentex Corporation. 
g. Harrington Signal, Inc. 
h. Notifier; Honeywell International, Inc. 
i. Potter Electric Signal Company, LLC. 
j. Siemens Industry, Inc., Building Technologies Division. 
k. Silent Knight; Honeywell International, Inc. 
l. Simplex; brand of Johnson Controls International plc, Building Solutions North 

America. 

2. Performance Criteria: 

a. Regulatory Requirements: 

1) NFPA 72. 
2) UL 268. 

b. General Characteristics: 

1) Detectors must be four-wire type. 
2) Integral Addressable Module: Arranged to communicate detector status 

(normal, alarm, or trouble) to FACU. 
3) Base Mounting: Detector and associated electronic components must be 

mounted in twist-lock module that connects to fixed base. Provide terminals 
in fixed base for connection to building wiring. 

4) Self-Restoring: Detectors do not require resetting or readjustment after 
actuation to restore them to normal operation. 

5) Integral Visual-Indicating Light: LED type, indicating detector has 
operated and power-on status. 

6) Detector address must be accessible from FACU and must be able to 
identify detector's location within system and its sensitivity setting. 

http://www.specagent.com/Lookup?ulid=13914
http://www.specagent.com/Lookup?uid=123457169860
http://www.specagent.com/Lookup?uid=123457169860
http://www.specagent.com/Lookup?uid=123457169852
http://www.specagent.com/Lookup?uid=123457169862
http://www.specagent.com/Lookup?uid=123457169853
http://www.specagent.com/Lookup?uid=123457169863
http://www.specagent.com/Lookup?uid=123457169864
http://www.specagent.com/Lookup?uid=123457169855
http://www.specagent.com/Lookup?uid=123457169858
http://www.specagent.com/Lookup?uid=123457169859
http://www.specagent.com/Lookup?uid=123457169856
http://www.specagent.com/Lookup?uid=123457169861
http://www.specagent.com/Lookup?uid=123457169861
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7) Operator at FACU, having designated access level, must be able to manually 
access the following for each detector: 

a) Primary status. 
b) Device type. 
c) Present average value. 
d) Present sensitivity selected. 
e) Sensor range (normal, dirty, etc.). 

8) Detector must have functional humidity range within 10 to 90 percent 
relative humidity. 

9) Color: White. 
10) Remote Control: Unless otherwise indicated, detectors must be digital-

addressable type, individually monitored at FACU for calibration, 
sensitivity, and alarm condition and individually adjustable for sensitivity by 
FACU. 

11) Rate-of-rise temperature characteristic of combination smoke- and heat-
detection units must be selectable at FACU for 15 or 20 deg F per minute. 

12) Fixed-temperature sensing characteristic of combination smoke- and heat-
detection units must be independent of rate-of-rise sensing and must be 
settable at FACU to operate at 135 or 155 deg F. 

13) Multiple levels of detection sensitivity for each sensor. 
14) Sensitivity levels based on time of day. 

B. Ionization Smoke Detectors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Autocall; brand of Johnson Controls International plc, Building Solutions North 
America. 

b. Bosch Security Systems, Inc. 
c. Edwards; Carrier Global Corporation. 
d. Fire-Lite Alarms; Honeywell International, Inc. 
e. Gamewell-FCI; Honeywell International, Inc. 
f. Gentex Corporation. 
g. Harrington Signal, Inc. 
h. Notifier; Honeywell International, Inc. 
i. Potter Electric Signal Company, LLC. 
j. Siemens Industry, Inc., Building Technologies Division. 
k. Silent Knight; Honeywell International, Inc. 
l. Simplex; brand of Johnson Controls International plc, Building Solutions North 

America. 

2. Performance Criteria: 

a. Regulatory Requirements: 

1) NFPA 72. 
2) UL 268. 

http://www.specagent.com/Lookup?ulid=13915
http://www.specagent.com/Lookup?uid=123457169875
http://www.specagent.com/Lookup?uid=123457169875
http://www.specagent.com/Lookup?uid=123457169865
http://www.specagent.com/Lookup?uid=123457169877
http://www.specagent.com/Lookup?uid=123457169868
http://www.specagent.com/Lookup?uid=123457169866
http://www.specagent.com/Lookup?uid=123457169867
http://www.specagent.com/Lookup?uid=123457169870
http://www.specagent.com/Lookup?uid=123457169873
http://www.specagent.com/Lookup?uid=123457169874
http://www.specagent.com/Lookup?uid=123457169871
http://www.specagent.com/Lookup?uid=123457169876
http://www.specagent.com/Lookup?uid=123457169876


City of Gaithersburg 
Olde Towne Elevator Replacement Design   Permit Submission 

ADDRESSABLE FIRE-ALARM SYSTEMS 284621.11 - 7 

b. General Characteristics: 

1) Detectors must be four-wire type. 
2) Integral Addressable Module: Arranged to communicate detector status 

(normal, alarm, or trouble) to FACU. 
3) Base Mounting: Detector and associated electronic components must be 

mounted in twist-lock module that connects to fixed base. Provide terminals 
in fixed base for connection to building wiring. 

4) Self-Restoring: Detectors do not require resetting or readjustment after 
actuation to restore them to normal operation. 

5) Integral Visual-Indicating Light: LED type, indicating detector has 
operated and power-on status. 

6) Detector address must be accessible from FACU and must be able to 
identify detector's location within system and its sensitivity setting. 

7) Operator at FACU, having designated access level, must be able to manually 
access the following for each detector: 

a) Primary status. 
b) Device type. 
c) Present average value. 
d) Present sensitivity selected. 
e) Sensor range (normal, dirty, etc.). 

8) Detector must have functional humidity range within 10 to 90 percent 
relative humidity. 

9) Color:  White. 
10) Remote Control: Unless otherwise indicated, detectors must be digital-

addressable type, individually monitored at FACU for calibration, 
sensitivity, and alarm condition and individually adjustable for sensitivity by 
FACU. 

11) Rate-of-rise temperature characteristic of combination smoke- and heat-
detection units must be selectable at FACU for 15 or 20 deg F per minute. 

12) Fixed-temperature sensing characteristic of combination smoke- and heat-
detection units must be independent of rate-of-rise sensing and must be 
settable at FACU to operate at 135 or 155 deg F. 

13) Multiple levels of detection sensitivity for each sensor. 
14) Sensitivity levels based on time of day. 

2.3 FIRE-ALARM ADDRESSABLE INTERFACE DEVICES 

A. Products: 

1. Honeywell 
2. EST 
3. Notifier 

B. Performance Criteria: 

1. Regulatory Requirements: 
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a. NFPA 72. 

2. General Characteristics: 

a. Include address-setting means on module. 
b. Store internal identifying code for control panel use to identify module type. 
c. Listed for controlling HVAC fan motor controllers. 
d. Monitor Module: Microelectronic module providing system address for alarm-

initiating devices for wired applications with normally open contacts. 
e. Integral Relay: Capable of providing direct signal to elevator controller to initiate 

elevator recall. 

1) Allow control panel to switch relay contacts on command. 
2) Have minimum of two normally open and two normally closed contacts 

available for field wiring. 

f. Control Module: 

1) Operate notification devices. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for ventilation, temperature, 
humidity, and other conditions affecting performance of the Work. 

1. Verify that manufacturer's written instructions for environmental conditions have been 
permanently established in spaces where equipment and wiring are installed, before 
installation begins. 

B. Examine roughing-in for electrical connections to verify actual locations of connections before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Preinstallation Testing: Perform verification of functionality of installed components of existing 
system prior to starting work. Document equipment or components not functioning as designed. 

B. Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service in accordance with requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of fire-alarm 
service. 

2. Do not proceed with interruption of fire-alarm service without Owner's written 
permission. 
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C. Protection of In-Place Conditions: Protect devices during construction unless devices are placed 
in service to protect facility during construction. 

3.3 INSTALLATION OF EQUIPMENT 

A. Comply with NECA 305, NFPA 72, NFPA 101, and requirements of authorities having 
jurisdiction for installation and testing of fire-alarm equipment. Install electrical wiring to 
comply with requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm 
Systems." 

1. Devices placed in service before other trades have completed cleanup must be replaced. 
2. Devices installed, but not yet placed, in service must be protected from construction dust, 

debris, dirt, moisture, and damage in accordance with manufacturer's written storage 
instructions. 

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before 
making changes or connections. 

1. Connect new equipment to existing control panel in existing part of building. 
2. Connect new equipment to existing monitoring equipment at supervising station. 
3. Expand, modify, and supplement existing control equipment as necessary to extend 

existing control functions to new points. New components must be capable of merging 
with existing configuration without degrading performance of either system. 

C. Install wall-mounted equipment, with tops of cabinets not more than 78 inch above finished 
floor. 

D. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in normal path of egress within 60 inch of exit doorway. 
2. Mount manual fire-alarm box on background of contrasting color. 
3. Operable part of manual fire-alarm box must be between 42 and 48 inch above floor 

level. Devices must be mounted at same height unless otherwise indicated. 

E. Install cover on each smoke detector that is not placed in service during construction. Cover 
must remain in place except during system testing. Remove cover prior to system turnover. 

F. Elevator Shafts: Coordinate temperature rating and location with sprinkler rating and location. 
Do not install smoke detectors in sprinklered elevator shafts. 

G. Audible Alarm-Indicating Devices: Install not less than 6 inch below ceiling. Install bells and 
horns on flush-mounted back boxes with device-operating mechanism concealed behind grille. 
Install devices at same height unless otherwise indicated. 

H. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 
6 inch below ceiling. Install devices at same height unless otherwise indicated. 

I. Device Location-Indicating Lights: Locate in public space near device they monitor. 
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3.4 ELECTRICAL CONNECTIONS 

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical 
Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance 
with NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate must be laminated acrylic or melamine plastic signs, as specified in 
Section 260553 "Identification for Electrical Systems." 

2. Nameplate must be laminated acrylic or melamine plastic signs with black background 
and engraved white letters at least 1/2 inch high. 

3.5 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring in accordance with Section 260519 "Low-Voltage Electrical Power 
Conductors." 

C. Install nameplate for each control connection, indicating field control panel designation and I/O 
control designation feeding connection. 

3.6 PATHWAYS 

A. Pathways above recessed ceilings and in inaccessible locations may be routed exposed. 

1. Exposed pathways located less than 96 inch above floor must be installed in EMT. 

B. Pathways must be installed in EMT. 

C. Exposed EMT must be painted red enamel. 

3.7 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 
smoke partitions, comply with requirements in Section 087100 "Door Hardware." Connect 
hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are listed for use with installed fire-alarm system before 
making connections. 
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B. Make addressable connections with supervised interface device to the following devices and 
systems. Install interface device less than 36 inch from device controlled. Make addressable 
confirmation connection when such feedback is available at device or system being controlled. 

1. Alarm-initiating connection to elevator recall system and components. 

3.8 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 270553 "Identification for Communications Systems." 

B. Install framed instructions in location visible from FACU. 

3.9 GROUNDING 

A. Ground FACU and associated circuits in accordance with Section 260526 "Grounding and 
Bonding for Electrical Systems." 

B. Ground shielded cables at control panel location only. Insulate shield at device location. 

3.10 FIELD QUALITY CONTROL 

A. Field tests must be witnessed by authorities having jurisdiction. 

B. Administrant for Tests and Inspections: 

1. Owner will engage qualified testing agency to administer and perform tests and 
inspections. 

2. Engage qualified testing agency to administer and perform tests and inspections. 
3. Engage factory-authorized service representative to administer and perform tests and 

inspections on components, assemblies, and equipment installations, including 
connections. 

4. Administer and perform tests and inspections with assistance of factory-authorized 
service representative. 

C. Tests and Inspections: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection must be based on completed record Drawings and system 
documentation that is required by "Completion Documents, Preparation" table in 
"Documentation" section of "Fundamentals" chapter in NFPA 72. 

b. Comply with "Visual Inspection Frequencies" table in "Inspection" section of 
"Inspection, Testing and Maintenance" chapter in NFPA 72; retain 
"Initial/Reacceptance" column and list only installed components. 

2. System Testing: Comply with "Test Methods" table in "Testing" section of "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 
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3. Test audible appliances for public operating mode in accordance with manufacturer's 
written instructions. Perform test using portable sound-level meter complying with 
Type 2 requirements in ASA S1.4 Part 1/IEC 61672-1. 

4. Test audible appliances for private operating mode in accordance with manufacturer's 
written instructions. 

5. Test visible appliances for public operating mode in accordance with manufacturer's 
written instructions. 

6. Factory-authorized service representative must prepare "Fire Alarm System Record of 
Completion" in "Documentation" section of "Fundamentals" chapter in NFPA 72 and 
"Inspection and Testing Form" in "Records" section of "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 

D. Reacceptance Testing: Perform reacceptance testing to verify proper operation of added or 
replaced devices and appliances. 

E. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods. Use forms developed for initial tests and inspections. 

H. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72. Use forms 
developed for initial tests and inspections. 

3.11 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system. Allow 
Owner to record training. 

3.12 MAINTENANCE 

A. Maintenance Service: Beginning at Substantial Completion, maintenance service must include 
12 months' full maintenance by skilled employees of manufacturer's designated service 
organization. Include preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper operation. Parts and 
supplies must be manufacturer's authorized replacement parts and supplies. 

1. Include visual inspections in accordance with "Visual Inspection Frequencies" table in 
"Testing" paragraph of "Inspection, Testing and Maintenance" chapter in NFPA 72. 

2. Perform tests in "Test Methods" table in "Testing" paragraph of "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 

3. Perform tests per "Testing Frequencies" table in "Testing" paragraph of "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 

B. Comply with UL 864. 
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C. Technical Support: Beginning at Substantial Completion, service agreement must include 
software support for two years. 

END OF SECTION 284621.11 
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