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SECTION 21 05 00 - COMMON WORK RESULTS FOR FIRE PROTECTION 

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. Requirements in this Section apply to all Division 21 Sections. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Scope of Work and Construction Considerations.  
2. Coordination Drawings. 
3. Quality Assurance. 
4. Submittal Requirements. 
5. Change Orders. 
6. Delivery, Storage, and Handling. 
7. Coordination. 

1.3 SCOPE OF WORK AND CONSTRUCTION CONSIDERATIONS 

A. This Specification and the associated Scope Drawings govern the furnishing, 
installation, testing, and placing into satisfactory operation the Fire Protection 
Systems. 

B. Contractor shall design hydraulically calculated shop drawings, provide all new 
materials indicated on the Drawings and/or in these Specifications, and all items 
required to make his portion of the Fire Protection Work a finished and working 
system. 

C. Refer to the Construction Manager’s scope statements for complete scope of work 
description. 

D. All work that will produce excessive noise or interference with normal building 
operations, as determined by the Owner, shall be scheduled with the Owner. It may 
be necessary to schedule such work during unoccupied hours. The Owner reserves 
the right to determine when restricted construction hours will be required. 

1.4 COORDINATION DRAWINGS 

A. Definitions: 

1. Coordination Drawings: A compilation of the pertinent layout and system 
drawings that show the sizes and locations, including elevations, of system 
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components and required access areas to ensure that no two objects will 
occupy the same space. 

a. Mechanical trades shall include, but are not limited to, mechanical 
equipment, ductwork, fire protection systems, plumbing piping, medical 
gas systems, hydronic piping, steam and steam condensate piping, and 
any item that may impact coordination with other disciplines. 

b. Electrical trades shall include, but are not limited to, electrical equipment, 
conduit 1.5” and larger, conduit racks, cable trays, pull boxes, 
transformers, raceway, busway, lighting, ceiling-mounted devices, and 
any item that may impact coordination with other disciplines. 

c. Communications trades shall include, but are not limited to, technology 
equipment, racks, conduit 1.5” and larger, conduit racks, cable trays, 
ladder rack, pull boxes, raceway, ceiling-mounted devices, and any item 
that may impact coordination with other disciplines. 

d. Maintenance clearances and code-required dedicated space shall be 
included. 

e. The coordination drawings shall include all underground, underfloor, 
infloor, in chase, and vertical trade items.  

2. The contractors shall use the coordination process to identify the proper 
sequence of installation of all utilities above ceilings and in other congested 
areas, to ensure an orderly and coordinated end result, and to provide 
adequate access for service and maintenance. 

B. Participation: 

1. The contractors and subcontractors responsible for work defined above shall 
participate in the coordination drawing process. 

2. One contractor shall be designated as the Coordinating Contractor for 
purposes of preparing a complete set of composite electronic CAD coordination 
drawings that include all applicable trades, and for coordinating the activities 
related to this process. The Coordinating Contractor for this project shall be the 
[Mechanical Contractor] [General Contractor] [Construction Manager]. 

a. The Coordinating Contractor shall utilize personnel familiar with 
requirements of this project and skilled as draftspersons/CAD operators, 
competent to prepare the required coordination drawings. 

3. Electronic CAD drawings shall be submitted to the Coordinating Contractor for 
addition of work by other trades.  TRC will provide electronic file copies of 
drawings for contractor’s use if the contractor signs and returns an “Electronic 
File Transfer” waiver provided by TRC.  TRC will not consider blatant 
reproductions of original file copies an acceptable alternative for coordination 
drawings. 

C. Drawing Requirements: 

1. The file format and file naming convention shall be coordinated with and agreed 
to by all contractors participating in the coordination process and the Owner. 
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a. Scale of drawings: 

1) General plans: 1/4 Inch = 1 '-0" (minimum). 

2) Mechanical, electrical, communication rooms, and including the 
surrounding areas within 10 feet: 1/2 Inch = 1'-0" (minimum). 

3) Shafts and risers: 1/2 Inch = 1'-0" (minimum). 

4) Sections of shafts and mechanical and electrical equipment rooms: 
1/4 Inch = 1 '-0" (minimum). 

5) Sections of congested areas: 1/2 Inch = 1'-0" (minimum). 

b. Ductwork layout drawings shall be the baseline system for other 
components.  Ductwork layout drawings shall be modified to 
accommodate other components as the coordination process 
progresses. 

c. There may be more drawings required for risers, top and bottom levels 
of mechanical rooms, and shafts. 

d. The minimum quantity of drawings will be established at the first 
coordination meeting and sent to the Architect and Engineer for review. 
Additional drawings may be required if other areas of congestion are 
discovered during the coordination process. 

D. General: 

1. Coordination drawing files shall be made available to the Architect, Engineer, 
and Owner’s Representative. The Architect and Engineer will only review 
identified conflicts and give an opinion, but will not perform as a coordinator. 

2. A plotted set of coordination drawings shall be available at the project site. 

3. Coordination drawings are not shop drawings and shall not be submitted as 
such. 

4. The contract drawings are schematic in nature and do not show every fitting 
and appurtenance for each utility. Each contractor is expected to have included 
in his bid sufficient fittings, material, and labor to allow for adjustments in routing 
of utilities made necessary by the coordination process and to provide a 
complete and functional system. 

5. The contractors will not be allowed additional costs or time extensions due to 
participation in the coordination process. 

6. The contractors will not be allowed additional costs or time extensions for 
additional fittings, reroutings or changes of duct size, that are essentially 
equivalent sizes to those shown on the drawings and determined necessary 
through the coordination process. 

7. The Architect and Engineer reserves the right to determine space priority of 
equipment in the event of spatial conflicts or interference between equipment, 
piping, conduit, ducts, and equipment provided by the trades. 
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8. Changes to the contract documents that are necessary for systems installation 
and coordination shall be brought to the attention of the Architect and Engineer. 

9. Access panels shall preferably occur only in gypsum board walls or plaster 
ceilings where indicated on the drawings. 

a. Access to mechanical, electrical, technology, and other items located 
above the ceiling shall be through accessible lay-in ceiling tile areas. 

b. Potential layout changes shall be made to avoid additional access 
panels. 

c. Additional access panels shall not be allowed without written approval 
from the Architect and Engineer at the coordination drawing stage. 

d. Providing additional access panels shall be considered after other 
alternatives are reviewed and discarded by the Architect, Engineer, and 
the Owner's Representative. 

e. When additional access panels are required, they shall be provided 
without additional cost to the Owner. 

10. Complete the coordination drawing process and obtain sign off of the drawings 
by all contractors prior to installing any of the components. 

11. Conflicts that result after the coordination drawings are signed off shall be the 
responsibility of the contractor or subcontractor who did not properly identify 
their work requirements, or installed their work without proper coordination. 

12. Updated coordination drawings that reflect as-built conditions may be used as 
record documents. 

1.5 QUALITY ASSURANCE 

A. Contractor’s Responsibility Prior to Submitting Pricing Data: 

1. The Contractor is responsible for constructing complete and operating 
systems.  The Contractor acknowledges and understands that the drawings 
are of a representative nature only and may include imperfect data, interpreted 
codes, utility guidelines, three-dimensional conflicts, and required field 
coordination items.  Such details can be corrected when identified prior to 
ordering material and starting installation. The Contractor agrees to carefully 
study and compare the individual Contract Documents and report at once in 
writing to the Design Team any deficiencies the Contractor may discover. The 
Contractor further agrees to require each subcontractor to likewise study the 
documents and report at once any deficiencies discovered. 

2. The Contractor shall resolve all reported deficiencies with the 
Architect/Engineer prior to awarding any subcontracts, ordering material, or 
starting any work with the Contractor’s own employees. Any work performed 
prior to receipt of instructions from the Design Team will be done at the 
Contractor’s risk. 

B. Qualifications: 
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1. Only products of reputable manufacturers are acceptable. 

2. All Contractors and subcontractors shall employ only workers skilled in their 
trades. 

C. Compliance with Codes, Laws, Ordinances: 

1. Conform to all State Codes. 

2. Conform to all requirements of the [City] [County] of ____________, Laws, 
Ordinances, and other regulations having jurisdiction. 

3. Conform to all published standards of [Client Name]. 

4. Conform to Federal Act S.3874 requiring the reduction of lead in drinking water. 

5. If there is a discrepancy between the codes and regulations and these 
specifications, the Architect/Engineer shall determine the method or equipment 
to be used. 

6. If the Contractor notes, at the time of bidding, any parts of the drawings or 
specifications that do not comply with the codes or regulations, he shall inform 
the Architect/Engineer in writing, requesting a clarification. If there is insufficient 
time for this procedure, he shall submit with his proposal a separate price to 
make the system comply with the codes and regulations. 

7. All changes to the system made after letting of the contract in order to comply 
with codes or requirements of Inspectors shall be made by the Contractor 
without cost to the Owner, Architect, or Engineer. 

8. If there is a discrepancy between manufacturer's recommendations and these 
specifications, the manufacturer's recommendations shall govern. 

9. All rotating shafts and/or equipment shall be completely guarded from all 
contact. Partial guards and/or guards that do not meet all applicable OSHA 
standards are not acceptable. Contractor is responsible for providing this 
guarding if it is not provided with the equipment supplied. 

D. Permits, Fees, Taxes, Inspections: 

1. Procure all applicable permits and licenses. 

2. Abide by all laws, regulations, ordinances, and other rules of the State or 
Political Subdivision where the work is done, or as required by any duly 
constituted public authority. 

3. Pay all charges for permits or licenses. 

4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory 
bodies. 

5. Pay all charges arising out of required inspections by an authorized body. 

6. Pay all charges arising out of required contract document reviews associated 
with the project and as initiated by the Owner or authorized agency/consultant. 
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7. Where applicable, all fixtures, equipment and materials shall be listed by 
Underwriters’ Laboratories, Inc. and approved by FM Global. 

E. Utility Company Requirements: 

1. Secure from the appropriate private or public utility company all applicable 
requirements. 

2. Comply with all utility company requirements. 

3. Make application for and pay for utility connections and metering systems. 

F. Examination of Drawings: 

1. The drawings are diagrammatic in nature, intended to convey the scope of the 
work and to indicate the general arrangements and locations of equipment, 
outlets, etc., and the approximate sizes of equipment. 

2. Contractor shall determine the exact locations of equipment and rough-ins, and 
the exact routing of pipes and ducts to best fit the layout of the job. 

3. Scaling of the drawings is not sufficient or accurate for determining these 
locations. 

4. Where job conditions require reasonable changes in indicated arrangements 
and locations, such changes shall be made by the Contractor at no additional 
cost to the Owner, Architect, or Engineer. 

5. Because of the scale of the drawings, certain basic items, such as fittings, 
boxes, valves, unions, etc., may not be shown, but where required by other 
sections of the specifications or required for proper installation of the work, such 
items shall be furnished and installed. 

6. If an item is either on the drawings, in the specifications, or in the code, it shall 
be included in this contract. 

7. Determination of quantities of material and equipment required shall be made 
by the Contractor from the documents. Where discrepancies arise between 
drawings, schedules and/or specifications, the greater number shall govern. 

8. Where used in these  documents, the word "furnish" shall mean supply for 
use, the word "install" shall mean connect complete and ready for operation, 
and the word "provide" shall mean to supply for use and connect complete and 
ready for operation. 

a. Any item listed as furnished shall also be installed, unless otherwise 
noted. 

b. Any item listed as installed shall also be furnished, unless otherwise 
noted. 

G. Field Measurements: 

1. Verify all pertinent dimensions at the job site before ordering any materials or 
fabricating any supports, pipes or ducts. 
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H. Electronic Media/Files: 

1. Construction drawings for this project have been prepared utilizing [Revit MEP 
201_] [AutoCAD]. 

2. Contractors and Subcontractors may request electronic media files of the 
contract drawings and/or copies of the specifications. Specifications will be 
provided in PDF format. 

3. Upon request for electronic media, the Contractor shall complete and return a 
signed “Electronic File Transmittal” form provided by TRC. 

4. If the information requested includes floor plans prepared by others, the 
Contractor will be responsible for obtaining approval from the appropriate 
Design Professional for use of that part of the document. 

5. The electronic contract documents can be used for preparation of shop 
drawings and as-built drawings only. The information may not be used in whole 
or in part for any other project. 

6. The drawings prepared by TRC for bidding purposes may not be used directly 
for ductwork layout drawings or coordination drawings. 

7. The use of these CAD documents by the Contractor does not relieve them from 
their responsibility for coordination of work with other trades and verification of 
space available for the installation. 

8. The information is provided to expedite the project and assist the Contractor 
with no guarantee by TRC as to the accuracy or correctness of the information 
provided. TRC accepts no responsibility or liability for the Contractor’s use of 
these documents. 

1.6 SUBMITTAL REQUIREMENTS 

A. General Submittal Requirements: In addition to the requirements of Division 1, the 
following are required: 

1. Transmittal Sheet. 

a. Date. 
b. Project title and number. 
c. Contractor’s and subcontractors’ name and address. 
d. Division of work (e.g., fire protection, plumbing, heating, ventilating, etc.). 
e. Description of items submitted and relevant specification number (only 

one specification number per submittal). 
f. Notations of deviations from the contract documents. 
g. Other pertinent data. 

2. Submittal Cover Sheet: All of the information provided on the Transmittal Sheet, 
plus: 

a. Supplier and manufacturer’s names and addresses. 
b. Contractor’s review stamp indicating he has thoroughly reviewed and 

approved all shop drawings before submitting them to the 
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Architect/Engineer. The Contractor shall stamp, date and sign each 
submittal certifying it has been reviewed.  Unstamped submittals will be 
rejected. 

c. Space for Architect/Engineer’s review stamp 

3. Submittal content shall include the following: 

a. Fabrication/layout drawings. 
b. Manufacturer’s specification cut sheets with features, options and 

dimensions. 
c. Listed codes and standards. 
d. Wiring and control diagrams. 
e. Physical characteristics (size, weight, shipping notes, service 

requirements). 
f. Every page shall be marked up with project specific annotations and 

strikeouts to clearly identifying models, options, capacities, etc. being 
provided in compliance with the contract documents. 

g. Contractor shall use the same nomenclature as the contract documents. 
h. Reproduction of the contract documents alone is not acceptable for 

submittals. 
i. Incomplete or improperly prepared submittals will be rejected without 

review.  Partial submittals will only be reviewed with prior approval from 
the Architect/Engineer. 

B. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Engineer’s receipt of 
submittal. 

1. Initial review:  Allow 10 business days for initial review of each submittal.  Allow 
additional time if processing must be delayed to permit coordination with 
subsequent submittals. Engineer will advise Contractor when a submittal must 
be delayed for coordination.  

2. Concurrent review:  Where concurrent review of submittals by 
Architect/Engineer’s Consultants, Owner or other parties is required, allow 15 
business days for initial review of each submittal. 

C. Submittal Schedule: 

1. Contractor shall submit all submittals to the Engineer for initial review within 30 
days of award of contract, or within the first 10% of the duration of the project, 
whichever is less.  Submittals which require processing completion prior to 40 
business days after award of contract shall be scheduled with the Engineer at 
least 15 business days in advance of their requested due date. 

2. Submittals shall be reviewed by the Architect/Engineer before releasing any 
equipment for manufacture or shipment. 

3. Contractor’s responsibility for errors, omissions, code compliance, or deviation 
from the contract documents in submittals is not relieved by the 
Architect/Engineer’s review. 

4. Submittals shall be submitted electronically as PDF files in compliance with the 
naming, formatting, and organization requirements in Division 1. 
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D. Operations Manual:  Include the following: 

1. Final processed submittals of all Division 21 specification sections. 

2. Subcontractor contact list including name, phone number and e-mail contact 
information. 

3. Valve tag charts. 

4. Field reports, including piping pressure testing. 

5. Startup reports for all fire protection systems. 

6. Certifications of piping systems, equipment or systems if specified in the 
individual specification section. 

7. Operations and maintenance information for all fire protection equipment. 

8. Final, coordinated record drawings. 

a. Submit one set of Record Drawings for review by Architect/Engineer prior 
to submission of closeout documents.  Record Drawings shall be 
submitted using the established submittal process. 

b. Upon satisfactory review of the Record Drawing submittals by Engineer, 
provide three (3) printed sets of the Record Drawings and three (3) copies 
in electronic format with closeout documents 

c. Paper Record Drawings shall be printed full size using the same sheet 
size as the construction documents issued to the contractor with the 
contractor’s title block. 

1) Electronic Record Drawings shall include [AutoCAD] [a REVIT] 
compatible [files] [model] and [individual PDF files named by 
sheet and organized in folders by disciplines] [multi-sheet 
PDF files combined and named by discipline]. 

1.7 CHANGE ORDERS 

A. A detailed material and labor takeoff shall be prepared for each change order, along 
with labor rates and markup percentages. Change orders with inadequate breakdown 
will be rejected. 

B. Change order work shall not proceed until authorized. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance 
of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 
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C. Deliver, store and install materials and equipment (including supports and hangers) 
such that they are maintaining “as-new” condition (e.g. no rust) upon installation and 
up through the date of Substantial Completion.  Account for environmental conditions 
of the construction site and schedule work accordingly. 

D. Do not allow any materials nor equipment to be stored in standing water. 

E. Keep all bearings properly lubricated and all belts properly tensioned and aligned. 

F. Coordinate the installation of heavy and large equipment with the General Contractor 
and/or Owner. If the Mechanical Contractor does not have prior documented 
experience in rigging and lifting similar equipment, he/she shall contract with a 
qualified lifting and rigging service that has similar documented experience. Follow 
all equipment lifting and support guidelines for handling and moving. 

G. Contractor is responsible for moving equipment into the building and/or site. 
Contractor shall review site prior to bid for path locations and any required building 
modifications to allow movement of equipment. Contractor shall coordinate his/her 
work with other trades. 

1.9 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during 
progress of construction, to allow for fire protection installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for fire protection items 
requiring access that are concealed behind finished surfaces.  Access panels and 
doors are specified in Division 08 Section "Access Doors and Frames." 

D. Existing Utilities:  Do not interrupt utilities serving facilities occupied or partially 
occupied by the Owner or others unless specifically allowed under the following 
conditions and then only after arranging to provide temporary utility services 
according to requirements indicated. 

1. Notify Owner at least seven days in advance of proposed utility interruptions. 
Identify extent and duration of utility interruptions. 

2. Indicate method of proposed utility interruptions in detail. 
3. Do not proceed with proposed utility interruptions without Owner’s permission. 

E. Coordinate new installations with the existing installations which will remain in place 
and be reutilized or those that are abandoned in place.  Provide transitions and 
fittings in piping as well as extra lengths of ductwork and piping as required to route 
around these existing installations.  Illustrate all such pipe fittings on the as-built 
drawings submittal.  Existing installations include HVAC, plumbing, electrical, and 
other building systems components including, but not limited to, ductwork, diffusers, 
hydronic piping, drain/vent piping,  plumbing piping, fire protection piping, fire 
protection heads, electrical conduits, lights, etc. Coordinate installation of above 
ceiling components and devices such that maintenance access is achieved at the 
completion of the project when all ceiling mounted components are installed. 
Coordinate with all trades. Ultimate responsibility for any rework required to achieve 
maintenance access is the responsibility of the Contractor responsible for 
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coordination as noted in Division 1 Sections.  The required maintenance access is 
defined here for this contract: 

1. A person with a 24” arm length can stand on a folding ladder which rests on 
the finished floor and which does not extend through the ceiling grid.  All lights 
and diffusers remain in the grid when defining maintenance access.  Ceiling 
tiles with sprinkler heads, smoke detectors, fire alarm devices and other system 
devices remain in the grid when defining maintenance access. Light fixtures 
and diffusers/grilles remain in the ceiling grid when defining maintenance 
access. 

2. While standing on a step of this ladder which is rated for standing upon and 
while not leaning against the ceiling grid, this person can touch and visually 
monitor the following items with both hands at the same time: 

a. Shutoff valves and check valves. 
b. Flow switches and alarm devices. 
c. Pressure gauges. 

F. Locate buried utility and distribution services within the project area. 

G. Provide temporary connections to maintain existing systems in service during the 
construction. This may include piping, power, controls and water, as well as other 
connections as required. 

H. Provide the Owner a schedule prior to the start of demolition with phased selected 
demolition identified by system and by floor.  Identify required outages on the 
schedule and any temporary measures required to maintain existing systems in 
service. 

I. Coordinate the fire protection demolition with all aspects of demolition and temporary 
construction (including dust barriers) by other trades. 

PART 2 - PRODUCTS 

NOT APPLICABLE 

PART 3 - EXECUTION 

3.1 JOBSITE SAFETY 

A. Neither the professional activities of the Architect/Engineer, nor the presence of the 
Architect/Engineer, his employees, or subconsultants at a construction site, shall 
relieve the Contractor and other entity of their obligations, duties and responsibili-
ties including, but not limited to, construction means, methods, sequence, tech-
niques or procedures necessary for performing, superintending or coordinating all 
portions of the work of construction in accordance with the contract documents and 
any health or safety precautions required by any regulatory agencies. The Archi-
tect/Engineer and his or her personnel have no authority to exercise any control 
over any construction contractor or other entity or their employees in connection 
with their work or any health or safety precautions. The Contractor is solely respon-
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sible for jobsite safety. The Architect/Engineer and the Architect/Engineer’s consult-
ants shall be indemnified and shall be made additional insureds under the Contrac-
tor’s general liability insurance policy. 

3.2 EXCAVATION, FILL, BACKFILL, COMPACTION 

A. General: 

1. Prior to the commencement of any excavation or digging, the Contractor shall 
verify all underground utilities with the regional utility locator. Provide prior no-
tice to the locator before excavations. Contact information for most regional 
utility locaters can be found by calling 811. 

2. The Contractor shall do all excavating, filling, backfilling and compacting as-
sociated with his work. 

B. Excavation: 

1. Make all excavations to accurate, solid, undisturbed earth, and to proper di-
mensions. 

2. Where excavations are made in error below foundations, concrete of same 
strength as specified for the foundations or thoroughly compacted sand-
gravel fill, as determined by the Architect/Engineer, shall be placed in such 
excess excavations. Place thoroughly compacted, clean, stable fill in excess 
excavations under slabs on grade, at the Contractor's expense. 

3. Trim bottom and sides of excavations to grades required for foundations. 

4. Protect excavations against frost and freezing. 

5. Take care in excavating not to damage surrounding structures, equipment or 
buried pipe. Do not undermine footing or foundation. 

6. Perform all trenching in a manner to prevent cave-ins and risk to workmen. 

7. Where original surface is pavement or concrete, the surface shall be saw cut 
to provide clean edges and assist in the surface restoration. 

8. Where satisfactory bearing soil for foundations is not found at the indicated 
levels, the Architect/Engineer or their representative shall be notified immedi-
ately, and no further work shall be done until further instructions are given by 
the Architect/Engineer or their representative. 

C. Dewatering: 

1. Contractor shall furnish, install, operate and remove all dewatering pumps 
and pipes needed to keep trenches and pits free of water. 

D. Underground Obstructions: 

1. Known underground piping, foundations, and other obstructions in the vicinity 
of construction are shown on the drawings. Use great care in making installa-
tions near underground obstruction. 
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2. If objects not shown on the drawings are encountered, remove, relocate, or 
perform extra work as directed by the Architect/Engineer. 

E. Fill and Backfilling: 

1. No rubbish or waste material is permitted for fill or backfill. 

2. Provide all necessary sand for backfilling. 

3. Dispose of the excess excavated earth as directed. 

4. Backfill materials shall be suitable for required compaction, clean and free of 
perishable materials and stones greater than 4 inches in diameter. Water 
shall not be permitted to rise in unbackfilled trenches. No material shall be 
used for backfilling that contains frozen earth, debris or earth with a high void 
content. 

5. Backfill all trenches and excavations immediately after installing pipes, or re-
moval of forms, unless other protection is provided. 

6. Around piers and isolated foundations and structures, backfill and fill shall be 
placed and consolidated simultaneously on all sides to prevent wedge action 
and displacement. Fill and backfill materials shall be spread in 6 inch uniform 
horizontal layers with each layer compacted separately to required density. 

7. Lay all piping on a compacted bed of sand at least 3 inches deep. Backfill 
around pipes with sand, 6 inch layers, and compact each layer. 

8. Use sand for backfill up to grade for all piping under slabs or paved areas. All 
other piping shall have sand backfill to 6 inches above the top of the pipe. 

9. Place all backfill above the sand in uniform layers not exceeding 6 inches 
deep. Each layer shall be placed, then carefully and uniformly tamped, to 
eliminate lateral or vertical displacement. 

10. Where the fill and backfill will ultimately be under a building, floor or paving, 
each layer of fill shall be compacted to 95% of the maximum density deter-
mined by AASHTO Designation T-99 or ASTM Designation D-698. Moisture 
content of soil at time of compaction shall not exceed plus or minus 2% of op-
timum moisture content determined by AASHTO T-99 or ASTM D-698 test. 

F. Surface Restoration: 

1. Where trenches are cut through graded, planted or landscaped areas, the ar-
eas shall be restored to the original condition. Replace all planting removed or 
damaged to its original condition. A minimum of 6 inches of topsoil shall be 
applied where disturbed areas are to be seeded or sodded. 

2. Concrete or asphalt type pavement, seal coat, rock, gravel or earth surfaces 
removed or damaged shall be replaced with comparable materials and re-
stored to original condition. 

3.3 ARCHITECT/ENGINEER OBSERVATION OF WORK 
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A. The Contractor shall provide seven (7) calendar days’ notice to the Architect/Engi-
neer prior to: 

1. Placing fill over underground and underslab utilities. 
2. Covering exterior walls, interior partitions and chases. 
3. Installing hard or suspended ceilings and soffits. 

B. The Architect/Engineer will have the opportunity to review the installation and pro-
vide a written report noting deficiencies requiring correction. The Contractor’s 
schedule shall account for these reviews and show them as line items in the ap-
proved schedule. 

C. Above-Ceiling Final Observation 

1. All work above the ceilings must be complete prior to the Architect/Engineer’s 
review. This includes, but is not limited to: 

a. Pipe wall penetrations are sealed. 
b. Pipe identification and valve tags are installed. 
c. Branch piping in the location of sprinklers shall be dropped to the ceil-

ing. 

2. In order to prevent the Above-Ceiling Final Observation from occurring too 
early, the Contractor shall review the status of the work and certify, in writing, 
that the work is ready for the Above-Ceiling Final Observation. 

3. It is understood that if the Architect/Engineer finds the ceilings have been in-
stalled prior to this review and prior to 7 days elapsing, the Architect/Engineer 
may not recommend further payments to the contractor until such time as full 
access has been provided. 

3.4 PROJECT CLOSEOUT 

A. The following paragraphs supplement the requirements of Division 1. 

B. Final Jobsite Observation: 

1. The Contractor is required to review the completion status of the project and 
certify that the job is ready for the final jobsite observation. 

2. The Contractor shall sign the attached certification and return it to the Archi-
tect/Engineer so that the final observation can be scheduled. 

3. It is understood that if the Architect/Engineer finds the job not ready for the 
final observation and that additional trips and observations are required to 
bring the project to completion, the costs incurred by the Architect/Engineer’s 
additional time and expenses will be deducted from the Contractor’s contract 
retainage prior to final payment at the completion of the job. 

C. Before final payment is authorized, this Contractor must submit the following: 

1. Operation and maintenance manuals with copies of reviewed shop drawings. 

2. Record documents including reproducible drawings and specifications. 
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3. A report documenting the instructions given to the Owner's representatives 
complete with the number of hours spent in the instruction. The report shall 
bear the signature of an authorized agent of This Contractor and shall be 
signed by the Owner's representatives. 

4. Start-up reports on all equipment requiring a factory installation inspection or 
start-up. 

5. Provide spare parts, maintenance, and extra materials in quantities specified 
in individual specification sections. Deliver to project site and place in location 
as directed; receipt by Owner to Architect/Engineer required prior to final pay-
ment approval. 

3.5 OPERATION AND MAINTENANCE MANUALS 

A. General: 

1. Provide an electronic copy of the O&M manuals as described below for Archi-
tect/Engineer’s review. The electronic copy shall be corrected as required to 
address the Architect/Engineer’s comments. Once corrected, electronic cop-
ies and paper copies shall be distributed as directed by the Architect/Engi-
neer. 

2. Reviewed O&M manuals shall be completed and in the Owner's possession 
prior to Owner's acceptance and at least 10 days prior to instruction of operat-
ing personnel. 

B. Electronic Submittal Procedures: 

1. Distribution: Email the O&M manual as attachments to all parties designated 
by the Architect/Engineer. 

2. Transmittals: Each submittal shall include an individual electronic letter of 
transmittal. 

3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in 
PDF format, of paper originals are acceptable. Submittals that are not legible 
will be rejected. Do not set any permission restrictions on files; protected, 
locked, or secured documents will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specifi-
cation section number followed by a description of the item submitted, as fol-
lows. Where possible, include the transmittal as the first page of the PDF in-
stead of using multiple electronic files. 

a. O&M file name: O&M.div21.contractor.YYYYMMDD 

b. Transmittal file name: O&Mtransmittal.div21.contractor.YYYYMMDD 

5. File Size: Electronic file size shall be limited to a maximum of 4MB. Larger 
files shall be divided into files that are clearly labeled as “1 of 2”, “2 of 2”, etc. 

6. Provide the Owner with a reviewed copy of the O&M manual on compact 
discs (CD), digital video discs (DVD), or flash drives with a permanently af-
fixed label, printed with the title “Operation and Maintenance Instructions”, title 
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of the project and subject matter of disc/flash drive when multiple disc/flash 
drives are required. 

7. All text shall be searchable. 

8. Bookmarks shall be used, dividing information first by specification section, 
then systems, major equipment and finally individual items. All bookmark titles 
shall include the nomenclature used in the construction documents and shall 
be an active link to the first page of the section being referenced. 

C. Paper Copy Submittal Procedures: 

1. Once the electronic version of the manuals has been reviewed by the Archi-
tect/Engineer, three (3) paper copies of the O&M manual shall be provided to 
the Owner. The content of the paper copies shall be identical to the corrected 
electronic copy. 

2. Binder Requirements: The Contractor shall submit three sets of O&M manu-
als in heavy duty, locking three ring binders. Incorporate clear vinyl sheet 
sleeves on the front cover and spine for slip-in labeling. “Peel and stick” labels 
are not acceptable. Sheet lifters shall be supplied at the front of each note-
book. The three-ring binders shall be 1/2" thicker than initial material to allow 
for future inserts. If more than one notebook is required, label in consecutive 
order. For example; 1 of 2, 2 of 2. No other form of binding is acceptable. 

3. Binder Labels: Label the front and spine of each binder with “Operation and 
Maintenance Instructions”, title of project, and subject matter. 

4. Index Tabs: Divide information by specification section, major equipment, or 
systems using index tabs. All tab titling shall be clearly printed under rein-
forced plastic tabs. All equipment shall be labeled to match the identification 
in the construction documents. 

D. Operation and Maintenance Instructions shall include: 

1. Title Page: Include title page with project title, Architect, Engineer, Contractor, 
all subcontractors, and major equipment suppliers, with addresses, telephone 
numbers, website addresses, email addresses and point of contacts. Website 
URLs and email addresses shall be active links in the electronic submittal. 

2. Table of Contents: Include a table of contents describing specification section, 
systems, major equipment, and individual items. 

3. Copies of all final reviewed shop drawings and submittals. Include Archi-
tect’s/Engineer’s shop drawing review comments and change orders. Insert 
the individual shop drawing directly after the Operation and Maintenance in-
formation for the item(s) in the review form. 

4. Copy of final reviewed test and balance reports. 

5. Copies of all factory inspections and/or equipment startup reports. 

6. Copies of warranties. 
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7. Schematic wiring diagrams of the equipment that have been updated for field 
conditions. Field wiring shall have label numbers to match drawings. 

8. Dimensional drawings of equipment. 

9. Capacities and utility consumption of equipment. 

10. Detailed parts lists with lists of suppliers. 

11. Operating procedures for each system. 

12. Maintenance schedule and procedures. Include a chart listing maintenance 
requirements and frequency. 

13. Repair procedures for major components. 

14. List of lubricants in all equipment and recommended frequency of lubrication. 

15. Instruction books, cards, and manuals furnished with the equipment. 

3.6 INSTRUCTING THE OWNER'S REPRESENTATIVES 

A. Adequately instruct the Owner's designated representatives in the maintenance, 
care, and operation of all systems installed under this contract. 

B. Provide verbal and written instructions to the Owner's representatives by FACTORY 
PERSONNEL in the care, maintenance, and operation of the equipment and sys-
tems. 

C. The Owner has the option to make a video recording of all instructions. Coordinate 
schedule of instructions to facilitate this recording. 

D. The instructions shall include: 

1. Explanation of all system flow diagrams. 
2. Maintenance of equipment. 
3. Start-up procedures for all major equipment. 
4. Explanation of seasonal system changes. 

E. The Architect/Engineer shall be notified of the time and place instructions will be 
given to the Owner's representatives so he or his representative can attend if de-
sired. 

F. Refer to the respective specification sections for minimum hours of instruction for 
each system. 

G. The Contractor shall prepare a detailed, written training agenda and submit it to the 
Architect/Engineer a minimum of two weeks prior to the formal training for approval. 
The written agenda shall include specific training points within the items described 
above. For example: how to adjust setpoints, troubleshooting, proper start-up, 
proper shut-down, seasonal changes, draining, venting, changing filters, changing 
belts, etc. Failure to provide and follow an approved training agenda may result in 
additional training required at the expense of the Contractor. 

H. Operating Instructions: 
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1. Contractor is responsible for all instructions to the Owner's representatives for 
the mechanical and control systems. 

2. If the Contractor does not have staff that can adequately provide the required 
instructions he shall include in his bid an adequate amount to reimburse the 
Owner for the Architect/Engineer to perform these services. 

3.7 SYSTEM COMMISSIONING 

A. The fire protection systems shall be complete and operating. System start-up, test-
ing, balancing, and satisfactory system performance is the responsibility of the Con-
tractor. This includes calibration and adjustments of all controls, noise level adjust-
ments and final adjustments as required. 

B. All operating conditions and control sequences shall be tested during the start-up 
period. Test all interlocks, safety shutdowns, controls, and alarms. 

C. The Contractor, subcontractors, and equipment suppliers shall have skilled techni-
cians to ensure that all systems perform properly. If the Architect/Engineer is re-
quested to visit the job site for trouble shooting, assisting in start-up, obtaining satis-
factory equipment operation, resolving installation and/or workmanship problems, 
equipment substitution issues or unsatisfactory system performance, including call 
backs during the warranty period, through no fault of the design; the Contractor 
shall reimburse the Owner on a time and materials basis for services rendered at 
the Architect/Engineer's standard hourly rates in effect when the services are re-
quested. The Contractor shall pay the Owner for services required that are product, 
installation or workmanship related. Payment is due within 30 days after services 
are rendered. 

3.8 RECORD DOCUMENTS 

A. The following paragraph supplements Division 1 requirements: 

1. Contractor shall maintain at the job site a separate and complete set of fire 
protection coordination drawings and specifications on which he shall clearly 
and permanently mark in complete detail all changes made to the fire protection 
systems. 

2. Mark drawings to: 

a. Indicate revisions to piping size and location, both exterior and interior.  
Note changes specifically due to Change Orders or RFI’s by name and 
number 

b. Identify devices, requiring periodic maintenance or repair. 

c. Identify and dimension from column lines actual locations of all 
equipment, underground piping (including inverts), mains and branches 
of piping systems, valves, and control system devices.  

3. Mark specifications to show formally documented substitutions; Change 
Orders, and actual equipment and materials used. 

4. Record changes daily and keep the marked drawings available for the 
Architect/Engineer's examination at any normal work time. 
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5. Upon completing the job, and before final payment is made, give the marked-
up drawings to the Architect/Engineer. 

3.9 PAINTING 

A. This Contractor shall paint the following items: 

1. All equipment that is marred or damaged prior to the Owner's acceptance. Paint 
and color shall match original equipment paint and shall be obtained from the 
equipment supplier if available. 

2. Equipment in finished areas that will be painted to match the room decor will 
be painted by others. Should this Contractor install equipment in a finished area 
after the area has been painted, he shall have the equipment and all its 
supports, hangers, etc., painted to match the room decor. 

3. Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms 
or concealed spaces, shall be furnished in standard or prime finish, free from 
scratches, abrasions, chips, etc. 

4. Equipment in occupied spaces, or if standard to the unit, shall have a baked 
primer with baked enamel finish coat free from scratches, abrasions, chips, etc. 
If color option is specified or is standard to the unit, this Contractor shall, before 
ordering, verify with the Architect/Engineer his color preference and furnish this 
color. 

5. All equipment in unfinished areas such as boiler room, mechanical spaces, 
storage room, etc., furnished by this Contractor. Equipment furnished with a 
factory coat of paint and enamel need not be painted, provided the factory 
applied finish is not marred or spattered. If so, equipment shall be refinished 
with the same paint as was factory applied. 

6. All outdoor uninsulated steel piping the color selected by Owner or 
Architect/Engineer. 

B. After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign 
matter; paint all pipes and equipment with the following: 

a. Bare Metal Surfaces - Apply one coat of primer suitable for the metal 
being painted. Finish with two coats of Alkyd base enamel paint. 

b. Color of paint shall be as selected by the Architect. 

3.10 ADJUST AND CLEAN 

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance 
of the project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other for-
eign material from all equipment. 

B. Clean all areas where moisture is present. Immediately report any mold, biological 
growth, or water damage. 

C. Remove all rubbish, debris, etc., accumulated during construction from the prem-
ises. 
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3.11 SPECIAL REQUIREMENTS 

A. Contractor shall coordinate the installation of all equipment, valves, dampers, oper-
ators, etc., with other trades to maintain clear access area for servicing. 

B. All equipment shall be installed in such a way to maximize access to parts needing 
service or maintenance. Review the final field location, placement, and orientation 
of equipment with the Owner’s designated representative prior to setting equipment. 

C. Installation of equipment or devices without regard to coordination of access re-
quirements and confirmation with the Owner’s designated representative will result 
in removal and reinstallation of the equipment at the Contractor’s expense. 

3.12 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION 

A. Contractors shall make all reasonable efforts to prevent construction activities from 
affecting the air quality of the occupied areas of the building or outdoor areas near 
the building. These measures shall include, but not be limited to: 

1. All contractors shall endeavor to minimize the amount of contaminants gener-
ated during construction. Methods to be employed shall include, but not be 
limited to: 

a. Minimizing the amount of dust generated. 

b. Reducing solvent fumes and VOC emissions. 

c. Maintain good housekeeping practices, including sweeping and periodic 
dust and debris removal. There should be no visible haze in the air. 

d. Protect stored on-site and installed absorptive materials from moisture 
damage. 

2. Request that the Owner designate an IAQ representative. 

3. Review and receive approval from the Owner’s IAQ representative for all IAQ 
related construction activities and negative pressure containment plans. 

4. Inform the IAQ representative of all conditions that could adversely impact 
IAQ, including operations that will produce higher than normal dust production 
or odors. 

5. Schedule activities that may cause IAQ conditions that are not acceptable to 
the Owner’s IAQ representative during unoccupied periods. 

6. Request copies of and follow all of the Owner’s IAQ and infection control poli-
cies. 

7. Unless no other access is possible, the entrance to construction site shall not 
be through the existing facility. 

8. To minimize growth of infectious organisms, do not permit damp areas in or 
near the construction area to remain for over 24 hours. 

9. In addition to the criteria above, provide measures as recommended in the 
SMACNA “IAQ Guidelines for Occupied Buildings Under Construction”. 
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END OF SECTION 21 05 00 
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SECTION 21 05 17 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

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. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Grout. 

1.3 SUBMITTALS 

A. Submittals shall not be prepared for the Architect/Engineer’s review.  Project specific 
product data shall be included with the O&M Manuals. 

B. Products provided under this specification will be inspected during job site observations.  
Failure to comply with these specifications will require remedial action at the expense of 
the Contractor, and the construction schedule will not be delayed. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-
iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and 
welded steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc coated, with plain ends. 

D. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed 
with welded longitudinal joint. 
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2.2 STACK-SLEEVE 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. J. R. Smith. 
2. Zurn. 

B. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

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, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

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:  Stainless steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 

plates to sealing elements. 

2.4 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, fire-rated partitions, 
roofs, and fire-rated 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. 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. 

2. Using grout, 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. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint.  Comply with 
requirements for sealants specified in Section 079200 "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with 
requirements for firestopping specified in Section 078413 "Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space 
between sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with 
membrane waterproofing.  Comply with requirements for flashing specified in 
Section 076200 "Sheet Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished 
floor level. 
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4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring 
if ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  
Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping 
specified in Section 078413 "Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

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 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves. 
b. Piping NPS 6 and Larger:  Cast-iron wall sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system 
sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Cast-iron wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Cast-iron wall sleeves with sleeve-seal system. 
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1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6:  Stack-sleeve fittings. 
b. Piping NPS 6 and Larger:  Stack-sleeve fittings. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 and Larger:  Galvanized-steel-sheet sleeves. 

END OF SECTION 21 05 17 
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SECTION 21 05 18 - ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

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. Escutcheons. 
2. Floor plates. 

1.3 SUBMITTALS 

A. Submittals shall not be prepared for the Architect/Engineer’s review.  Project specific 
product data shall be included with the O&M Manuals. 

B. Products provided under this specification will be inspected during job site 
observations.  Failure to comply with these specifications will require remedial action 
at the expense of the Contractor, and the construction schedule will not be delayed. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew 
fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated 
finish and spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip 
fasteners. 

D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed 
hinge and setscrew. 

E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed hinge, and 
spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 
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B. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-
pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished, 
chrome-plated finish. 

c. Insulated Piping:  One-piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-

piece, cast-brass type with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished, chrome-plated finish. 
f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type 

with polished, chrome-plated finish. 
g. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type. 

2. Escutcheons for Existing Piping: 

a. Chrome-Plated Piping:  Split-casting brass type with polished, chrome-
plated finish. 

b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge. 
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-

casting brass type with polished, chrome-plated finish. 
d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting 

brass type with polished, chrome-plated finish. 
e. Bare Piping in Unfinished Service Spaces:  Split-casting brass type with 

polished, chrome-plated finish. 
f. Bare Piping in Equipment Rooms:  Split-plate, stamped-steel type with 

concealed hinge. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. 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:  One-piece, floor-plate type. 
2. Existing Piping:  Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 
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END OF SECTION 21 05 18 
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Section 21 05 53 - Identification For Fire-Suppression 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. Equipment Labels. 
2. Warning Signs And Labels. 
3. Pipe Labels. 
4. Stencils. 
5. Valve Tags. 
6. Warning Tags. 

1.3 Submittals 

A. Submittals Shall Not Be Prepared For The Architect/Engineer’s Review.  Project 
Specific Product Data Shall Be Included With The O&M Manuals Along With The 
Following: 

1. Equipment-Label Schedule Including Equipment Name, System, Description 
And Location. 

2. Valve Schedules Including Valve Number, System, Description And Location. 

B. Products Provided Under This Specification Will Be Inspected During Job Site 
Observations.  Failure To Comply With These Specifications Will Require Remedial 
Action At The Expense Of The Contractor, And The Construction Schedule Will Not 
Be Delayed. 

1.4 Coordination 

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. 
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PART 2 - Products 

2.1 Equipment Labels 

A. Metal Labels For Equipment: 

1. Material And Thickness:  Brass, 0.032 Inch Thick Or Stainless Steel, 0.025-
Inch With Predrilled Holes For Attachment Hardware. 

2. Letter Color:  White. 
3. Background Color:  Red. 
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 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. Material And Thickness:  Multilayer, Multicolor, Plastic Labels For Mechanical 
Engraving, 1/8 Inch Thick, With Predrilled Holes For Attachment Hardware. 

2. Letter Color:  White. 
3. Background Color:  Red. 
4. Maximum Temperature:  Able To Withstand Temperatures Up To 160° 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 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. 

D. Equipment-Label Schedule:  For Each Item Of Equipment To Be Labeled, On 8-1/2-
By-11-Inch (A4) Bond Paper.  Tabulate Equipment Identification Number And Identify 
Drawing Numbers Where Equipment Is Indicated (Plans, Details, And Schedules) 
And The Specification Section Number And Title Where Equipment Is Specified.  
Equipment Schedule Shall Be Included In Operation And Maintenance Data. 
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2.2 Warning Signs And Labels 

A. Material And Thickness:  Multilayer, Multicolor, Plastic Labels For Mechanical 
Engraving, 1/8 Inch Thick, With Predrilled Holes For Attachment Hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

D. Maximum Temperature:  Able To Withstand Temperatures Up To 160° 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 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. General Requirements For Manufactured Pipe Labels:  Preprinted, Color-Coded, 
With Lettering Indicating Service And Showing Flow Direction. 

B. Pretensioned Pipe Labels:  Precoiled, Semirigid Plastic Formed To Cover Full 
Circumference Of Pipe And To Attach To Pipe Without Fasteners Or Adhesive. 

C. Self-Adhesive Pipe Labels:  Printed Plastic With Contact-Type, Permanent-Adhesive 
Backing. 

D. Pipe-Label Contents:  Include Identification Of Piping Service Using Same 
Designations Or Abbreviations As Used On Drawings; Pipe Size; And An Arrow 
Indicating Flow Direction. 

1. Flow-Direction Arrows:  Integral With Piping-System Service Lettering To 
Accommodate Both Directions, Or As Separate Unit On Each Pipe Label To 
Indicate Flow Direction. 

2. Lettering Size:  At Least 1-1/2 Inches High. 

E. Pipe-Label Colors: 

1. Background Color:  Red. 
2. Letter Color:  White. 
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2.4 Stencils 

A. Stencils:  Prepared With Letter Sizes According To Asme A13.1 For Piping; And 
Minimum Letter Height Of 3/4 Inch For Access Panel And Door Labels, Equipment 
Labels, And Similar Operational Instructions. 

1. Stencil Material:  Fiberboard Or Metal. 
2. Stencil Paint:  Exterior, Gloss, Acrylic Enamel Black Unless Otherwise 

Indicated.  Paint May Be In Pressurized Spray-Can Form. 
3. Identification Paint:  Exterior, Acrylic Enamel In Colors According To 

Asme A13.1 Unless Otherwise Indicated. 

2.5 Valve Tags 

A. Valve Tags:  Stamped Or Engraved With 1/4-Inch Letters For Piping-System 
Abbreviation And 1/2-Inch Numbers. 

1. Tag Material:  Brass, 0.032 Inch Or Stainless Steel, 0.025-Inch Minimum Thick, 
With Predrilled Holes For Attachment Hardware. 

2. Fasteners:  Brass Beaded Chain. 
3. Valve-Tag Color:  Red. 
4. Letter Color:  White. 

B. Valve Schedules:  For Each Piping System, On 8-1/2-By-11-Inch (A4) 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. Valve-Tag Schedule Shall Be Included In Operation And Maintenance Data. 

2.6 Warning Tags 

A. Warning Tags:  Preprinted Or Partially 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," Or 

"Do Not Operate." 
4. Color:  Yellow Background With Black Lettering. 

PART 3 - Execution 

3.1 Preparation 

A. Clean Piping And Equipment Surfaces Of Substances That Could Impair Bond Of 
Identification Devices, Including Dirt, Oil, Grease, Release Agents, And Incompatible 
Primers, Paints, And Encapsulants. 
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3.2 Label Installation 

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 Or Permanently Fasten Labels On Each Major Item Of Mechanical Equipment. 

D. Locate Equipment Labels Where Accessible And Visible. 

E. Piping Color-Coding:  Painting Of Piping Is Specified In Division 09. 

F. Stenciled Pipe-Label Option:  Stenciled Labels 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. 

G. 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. Near Each Valve And Control Device. 
2. Near Each Branch Connection Excluding Short Takeoffs.  Where Flow Pattern 

Is Not Obvious, Mark Each Pipe At Branch. 
3. Near Penetrations Through Walls, Floors, Ceilings, And Inaccessible 

Enclosures. 
4. At Access Doors, Manholes, And Similar Access Points That Permit View Of 

Concealed Piping. 
5. Near Major Equipment Items And Other Points Of Origination And Termination. 
6. Spaced At Maximum Intervals Of 25 Feet Along Each Run.  Reduce Intervals 

To 12.5 Feet In Areas Of Congested Piping And Equipment. 
7. On Piping Above Removable Acoustical Ceilings.  Omit Intermediately Spaced 

Labels. 

H. Pipe Label Color Schedule: 

1. Fire Protection System Piping: 

a. Background Color:  Red. 
b. Letter Color:  White. 

2. Fire Water Supply Piping: 

a. Background Color:  White. 
b. Letter Color:  Red. 

3. Low-Pressure, Compressed-Air Piping: 

a. Background Color:  Green. 

RFP 2027-3500-01

RFP 2027-3500-01



ReStl Engineers TX, LLC    26DLS035 Madison GA Fire Station 

 
 

 Identification For Fire-Suppression Piping And Equipment  – 21 05 53 6   

 

b. Letter Color:  White. 

3.3 Valve-Tag Installation 

A. Install Tags On Valves And Control Devices In Piping Systems.  List Tagged Valves 
In A Valve-Tag Schedule. 

B. Valve-Tag Application Schedule:  Tag Valves According To Size, Shape, And With 
Captions Similar To Those Indicated In "Valve-Tag Size And Shape" Subparagraph 
Below: 

1. Valve-Tag Size And Shape: 

a. Fire-Suppression Standpipe:  1-1/2 Inches, Round. 
b. Wet-Pipe Sprinkler System:  1-1/2 Inches, Round. 
c. Dry-Pipe Sprinkler System:  1-1/2 Inches, Round. 
d. Foam-Water System:  1-1/2 Inches, Round. 
e. Clean-Agent Fire-Extinguishing System:  1-1/2 Inches, Round. 

3.4 Warning-Tag Installation 

A. Write Required Message On, And Attach Warning Tags To, Equipment And Other 
Items Where Required. 

End Of Section 21 05 53 
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SECTION 21 13 13 - WET-PIPE SPRINKLER 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. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Fire-department connections. 
4. Sprinklers. 
5. Alarm devices. 
6. Manual control stations. 
7. Control panels. 
8. Pressure gages. 

B. Related Sections: 

1. Section 21 12 00 "Fire-Suppression Standpipes" for standpipe piping. 
2. Section 21 13 16 "Dry-Pipe Sprinkler Systems" for dry-pipe sprinkler piping. 
3. Section 21 13 39 "Foam-Water Systems" for AFFF piping. 
4. Section 21 31 13 "Electric-Drive Fire Pumps" for fire pumps, pressure-

maintenance pumps, and fire-pump controllers. 

1.3 DEFINITIONS 

A. High-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate 
at working pressure higher than standard 175 psig, but not higher than 300 psig. 

B. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to 
operate at working pressure of 175 psig maximum. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water 
and that is connected to water supply through alarm valve.  Water discharges 
immediately from sprinklers when they are opened.  Sprinklers open when heat melts 
fusible link or destroys frangible device.  Hose connections are included if indicated. 

RFP 2027-3500-01

RFP 2027-3500-01



 
 
ReStl Engineers TX, LLC        26DLS035 Madison GA Fire Station 

 
 

  Wet-Pipe Sprinkler Systems  – 21 13 13 2   

  

B. Deluge Sprinkler System:  Open sprinklers are attached to piping connected to water 
supply through deluge valve.  Fire-detection system, in same area as sprinklers, opens 
valve.  Water flows into piping system and discharges from attached sprinklers when 
valve opens. 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component:  Listed for 175-psig minimum working 
pressure. 

B. High-Pressure Piping System Component:  Listed for 300-psig working pressure. 

C. Delegated Design:  Design sprinkler system(s), including comprehensive engineering 
analysis by a qualified professional engineer or NICET level 3 of higher, using 
performance requirements and design criteria indicated. 

1. Refer to the Drawings for available fire-hydrant flow test records.  Contractor shall 
perform current hydrant flow test prior to design of sprinkler system. 

D. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including 
losses through water-service piping, valves, and backflow preventers. 

2. Sprinkler Occupancy Hazard Classifications: 

a. Automobile Parking Areas:  Ordinary Hazard, Group 1. 
b. Building Service Areas:  Ordinary Hazard, Group 1. 
c. Churches:  Light Hazard. 
d. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 
e. General Storage Areas:  Ordinary Hazard, Group 1. 
f. Laundries:  Ordinary Hazard, Group 1. 
g. Libraries except Stack Areas:  Light Hazard. 
h. Library Stack Areas:  Ordinary Hazard, Group 2. 
i. Machine Shops:  Ordinary Hazard, Group 2. 
j. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 
k. Office, Patient and Public Areas:  Light Hazard. 
l. Repair Garages:  Ordinary Hazard, Group 2. 
m. Restaurant Service Areas:  Ordinary Hazard, Group 1. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500-sq. ft. area. 
c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500-sq. ft. area. 
d. Extra-Hazard, Group 1 Occupancy:  0.30 gpm over 2500-sq. ft. area. 
e. Extra-Hazard, Group 2 Occupancy:  0.40 gpm over 2500-sq. ft. area. 
f. Special Occupancy Hazard:  As determined by authorities having 

jurisdiction. 
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4. Minimum Density for Deluge-Sprinkler Piping Design: 

a. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over entire area. 

5. Maximum Protection Area per Sprinkler: 

a. Office Spaces:  225 sq. ft. 
b. Storage Areas:  130 sq. ft. 
c. Mechanical Equipment Rooms:  130 sq. ft. 
d. Electrical Equipment Rooms:  130 sq. ft. 
e. Other Areas:  According to NFPA 13 recommendations unless otherwise 

indicated. 
f. Sprinkler shall not protect more area than its UL listing. 

6. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13 
unless otherwise indicated: 

a. Light-Hazard Occupancies:  100 gpm for 30 minutes. 
b. Ordinary-Hazard Occupancies:  250 gpm for 60 to 90 minutes. 
c. Extra-Hazard Occupancies:  500 gpm for 90 to 120 minutes. 

E. Seismic Performance:  Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13, ASCE/SEI 7 and all local code requirements. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. LEED Submittal: 

1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, 
including printed statement of VOC content and chemical components. 

C. Shop Drawings:  For wet-pipe sprinkler systems.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

D. Delegated-Design Submittal:  For sprinkler systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

E. Qualification Data:  For qualified Installer and professional engineer. 

F. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, 
that have been approved by authorities having jurisdiction, including hydraulic 
calculations if applicable. 
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G. Welding certificates. 

H. Fire-hydrant flow test report. 

I. Field Test Reports and Certificates:  Indicate and interpret test results for compliance 
with performance requirements and as described in NFPA 13.  Include "Contractor's 
Material and Test Certificate for Aboveground Piping." 

J. Field quality-control reports. 

K. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, 
operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler 
systems and providing professional engineering services needed to assume 
engineering responsibility.  Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility:  Preparation of working plans, calculations, and 
field test reports by a qualified professional engineer. 

B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. 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. 

D. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and 
testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances." 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary sprinkler service according to requirements 
indicated: 

1. Notify Architect, Construction Manager and Owner no fewer than seven days in 
advance of proposed interruption of sprinkler service. 

2. Do not proceed with interruption of sprinkler service without Architect's, 
Construction Manager's and Owner's written permission. 
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1.9 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates 
ceilings, including light fixtures, HVAC equipment, and partition assemblies. 

1.10 EXTRA MATERIALS 

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

1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and 
with space for minimum of six spare sprinklers plus sprinkler wrench.  Include 
number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate 
cabinet with sprinklers and wrench for each type of sprinkler used on Project. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and 
fitting materials, and for joining methods for specific services, service locations, and pipe 
sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Schedule 40 Weight, Galvanized and Black Steel Pipe:  ASTM A 53/A 53M, Type E, 
Grade B.  Pipe ends may be factory or field formed to match joining method. 

B. Schedule 10, Black Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, plain end. 

C. Galvanized and Black Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, 
standard weight, seamless steel pipe with threaded ends. 

D. Galvanized and Uncoated, Steel Couplings:  ASTM A 865, threaded. 

E. Galvanized and Uncoated, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, 
standard pattern. 

F. Malleable- or Ductile-Iron Unions:  UL 860. 

G. Cast-Iron Flanges:  ASME 16.1, Class 125. 

H. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 

I. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 
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J. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Pressure Rating:  175 psig minimum. 
3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping:  

ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; 
with dimensions matching steel pipe. 

4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid 
pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous 
housing sections, EPDM-rubber gasket, and bolts and nuts. 

K. Steel Pressure-Seal Fittings:  UL 213, FM-approved, 175-psig pressure rating with steel 
housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal 
tools. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Victaulic Company. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn 
temper. 

B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

E. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

F. Grooved-Joint, Copper-Tube Appurtenances: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
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c. Victaulic Company. 

2. Grooved-End, Copper Fittings:  ASTM B 75 (ASTM B 75M), copper tube or 
ASTM B 584, bronze castings. 

3. Grooved-End-Tube Couplings:  To fit copper-tube dimensions, with design similar 
to AWWA C606.  Include ferrous housing sections, EPDM-rubber gasket suitable 
for hot and cold water, and bolts and nuts. 

2.4 CPVC PIPE AND FITTINGS 

A. Piping shall meet or exceed the requirements of ASTM F442 material designation CPVC 
4120-06 in standard dimension ratio (SDR) 13.5. 

B. Piping shall be marked with the following pressure ratings: “320 PSI @ 73° F”, “175 PSI 
@ 150° F” and “100 PSI @ 180° F”. 

C. Fittings shall meet or exceed the requirements of ASTM F437 (schedule 80 threaded), 
ASTM F438 (schedule 40 socket) and ASTM F439 (schedule 80 socket). 

D. Both pipe and fittings shall be Listed by Underwriters Laboratories for use in wet 
automatic fire sprinkler systems and shall bear the logo of the Listing Agency. See UL 
Fire Protection Equipment Directory, categories VIWT and HFYH. 

E. Ancillary products coming into contact with pipe and fittings must be chemically 
compatible as determined by CPVC pipe and fittings manufacturer or compound 
manufacturer, and thus Listed on pipe, fittings or compound manufacturer’s chemical 
compatibility program. 

F. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Georg Fischer Harvel 
2. NIBCO INC. 
3. Tyco Fire Suppression & Building Products 
4. The Viking Corporation 

2.5 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or 
ASME B16.21, nonmetallic and asbestos free. 

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:  Full-face 
gaskets. 

2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:  Ring-
type gaskets. 
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B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

D. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

E. Solvent Cements for Joining CPVC Piping and Tubing:  ASTM F 493, solvent cement 
recommended by pipe and fitting manufacturer, and made for joining CPVC sprinkler 
pipe and fittings.  Include cleaner or primer recommended by pipe and fitting 
manufacturer. 

1. Use solvent cement that has a VOC content of 490 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 650 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Plastic, Pipe-Flange Gasket, and Bolts and Nuts:  Type and material recommended by 
piping system manufacturer unless otherwise indicated. 

2.6 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig. 
3. Minimum Pressure Rating for High-Pressure Piping:  300 psig. 

B. Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Victaulic Company. 

2. Standard:  UL 1091 except with ball instead of disc. 
3. Valves NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 
4. Valves NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron 

body with grooved ends. 
5. Valves NPS 3:  Ductile-iron body with grooved ends. 

C. Bronze Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
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a. Global Safety Products, Inc. 
b. Milwaukee Valve Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig. 
4. Body Material:  Bronze. 
5. End Connections:  Threaded. 

D. Iron Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Shurjoint Piping Products. 
f. Tyco Fire & Building Products LP. 
g. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig. 
4. Body Material:  Ductile iron. 
5. Style:  Lug or wafer. 
6. End Connections:  Grooved. 

E. Check Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Clow Valve Company; a division of McWane, Inc. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. Globe Fire Sprinkler Corporation. 
g. Kennedy Valve; a division of McWane, Inc. 
h. Metraflex, Inc. 
i. Milwaukee Valve Company. 
j. Mueller Co.; Water Products Division. 
k. NIBCO INC. 
l. Potter Roemer. 
m. Reliable Automatic Sprinkler Co., Inc. 
n. Shurjoint Piping Products. 
o. Tyco Fire & Building Products LP. 
p. Victaulic Company. 
q. Viking Corporation. 
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r. Watts Water Technologies, Inc. 

2. Standard:  UL 312. 
3. Pressure Rating:  250 psig minimum. 
4. Type:  Swing check. 
5. Body Material:  Cast iron. 
6. End Connections:  Flanged or grooved. 

F. Iron OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
a. American Valve, Inc. 
b. Clow Valve Company; a division of McWane, Inc. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. Hammond Valve. 
g. Milwaukee Valve Company. 
h. Mueller Co.; Water Products Division. 
i. NIBCO INC. 
j. Shurjoint Piping Products. 
k. Tyco Fire & Building Products LP. 
l. Watts Water Technologies, Inc. 

2. Standard:  UL 262. 
3. Pressure Rating:  250 psig minimum. 
4. Body Material:  Ductile iron. 
5. End Connections:  Flanged or grooved. 

G. Indicating-Type Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Shurjoint Piping Products. 
f. Tyco Fire & Building Products LP. 
g. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig minimum. 
4. Valves NPS 2 and Smaller: 

a. Valve Type:  Ball or butterfly. 
b. Body Material:  Bronze. 
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c. End Connections:  Threaded. 

5. Valves NPS 2-1/2 and Larger: 

a. Valve Type:  Butterfly. 
b. Body Material:  Ductile iron. 
c. End Connections:  Flanged, grooved, or wafer. 

6. Valve Operation:  Integral electrical, 115-V ac, prewired, two-circuit, supervisory 
switch indicating device. 

H. Indicator Posts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. American Valve, Inc. 
b. Clow Valve Company; a division of McWane, Inc. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Mueller Co.; Water Products Division. 
f. NIBCO INC. 
g. Tyco Fire & Building Products LP. 

2. Standard:  UL 789. 
3. Type:  Horizontal for wall mounting. 
4. Body Material:  Cast iron with extension rod and locking device. 
5. Operation:  Wrench. 

2.7 TRIM AND DRAIN VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating:  175 psig minimum. 

B. Angle Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

C. Ball Valves: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Jomar International, Ltd. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Legend Valve. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Potter Roemer. 
i. Tyco Fire & Building Products LP. 
j. Victaulic Company. 
k. Watts Water Technologies, Inc. 

D. Globe Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

2.8 SPECIALTY VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves:  175 psig minimum. 
b. High-Pressure Piping Specialty Valves:  250 psig minimum. 

3. Body Material:  Cast or ductile iron. 
4. Size:  Same as connected piping. 
5. End Connections:  Flanged or grooved. 

B. Alarm Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Globe Fire Sprinkler Corporation. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 
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2. Standard:  UL 193. 
3. Design:  For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, retarding chamber, and fill-line attachment with strainer. 
5. Drip Cup Assembly:  Pipe drain without valves and separate from main drain 

piping. 
6. Drip Cup Assembly:  Pipe drain with check valve to main drain piping. 

C. Dry-Pipe Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. CLA-VAL Automatic Control Valves. 
b. Globe Fire Sprinkler Corporation. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 
f. Viking Corporation. 

2. Standard:  UL 260. 
3. Design:  Differential-pressure type. 
4. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming 

level, alarm connections, ball drip valves, pressure gages, priming chamber 
attachment, and fill-line attachment. 

5. Air-Pressure Maintenance Device: 

a. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Globe Fire Sprinkler Corporation. 
2) Reliable Automatic Sprinkler Co., Inc. 
3) Tyco Fire & Building Products LP. 
4) Victaulic Company. 
5) Viking Corporation. 

b. Standard:  UL 260. 
c. Type:  Automatic device to maintain minimum air pressure in piping. 
d. Include shutoff valves to permit servicing without shutting down sprinkler 

piping, bypass valve for quick filling, pressure regulator or switch to maintain 
pressure, strainer, pressure ratings with 14- to 60-psig adjustable range, and 
175-psig outlet pressure. 

6. Air Compressor: 

a. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Gast Manufacturing Inc. 
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2) General Air Products, Inc. 
3) Viking Corporation. 

b. Standard:  UL's "Fire Protection Equipment Directory" listing. 
c. Motor Horsepower:  Fractional. 
d. Power:  120-V ac, 60 Hz, single phase. 

D. Deluge Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. CLA-VAL Automatic Control Valves. 
b. Globe Fire Sprinkler Corporation. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 
f. Viking Corporation. 

2. Standard:  UL 260. 
3. Design:  Hydraulically operated, differential-pressure type. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, drip cup assembly piped without valves and separate from main drain line, 
fill-line attachment with strainer, and push-rod chamber supply connection. 

5. Wet, Pilot-Line Trim Set:  Include gage to read push-rod chamber pressure, globe 
valve for manual operation of deluge valve, and connection for actuation device. 

E. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 

2. Standard:  UL 1726. 
3. Pressure Rating:  175 psig minimum. 
4. Type:  Automatic draining, ball check. 
5. Size:  NPS 3/4. 
6. End Connections:  Threaded. 

2.9 FIRE-DEPARTMENT CONNECTIONS 

A. Exposed-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
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a. Elkhart Brass Mfg. Company, Inc. 
b. Fire Protection Products, Inc. 
c. Guardian Fire Equipment, Inc. 
d. Tyco Fire & Building Products LP. 

2. Standard:  UL 405. 
3. Type:  Exposed, projecting, for wall mounting. 
4. Pressure Rating:  175 psig minimum. 
5. Body Material:  Corrosion-resistant metal. 
6. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-

department sizes and threads.  Include extension pipe nipples, brass lugged swivel 
connections, and check devices or clappers. 

7. Caps:  Brass, lugged type, with gasket and chain. 
8. Escutcheon Plate:  Round, brass, wall type. 
9. Outlet:  Back, with pipe threads. 
10. Number of Inlets:  Two, unless otherwise indicated. 
11. Escutcheon Plate Marking Similar to: 

a. "AUTO SPKR & STANDPIPE" for systems with sprinklers and standpipes. 
b. "AUTO SPKR" for sprinklers systems only. 
c. "STANDPIPE" for standpipes only. 

12. Finish:  Custom finish, color/type as determined by the Architect. 
13. Outlet Size:  Match size of connected piping. 

B. Flush-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Elkhart Brass Mfg. Company, Inc. 
b. Guardian Fire Equipment, Inc. 
c. Potter Roemer. 

2. Standard:  UL 405. 
3. Type:  Flush, for wall mounting. 
4. Pressure Rating:  175 psig minimum. 
5. Body Material:  Corrosion-resistant metal. 
6. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-

department sizes and threads.  Include extension pipe nipples, brass lugged swivel 
connections, and check devices or clappers. 

7. Caps:  Brass, lugged type, with gasket and chain. 
8. Escutcheon Plate:  Rectangular, brass, wall type. 
9. Outlet:  With pipe threads. 
10. Body Style:  Horizontal. 
11. Number of Inlets:  Two, unless otherwise indicated. 
12. Outlet Location:  Coordinate with construction limitations. 
13. Escutcheon Plate Marking Similar to: 
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a. "AUTO SPKR & STANDPIPE" for systems with sprinklers and standpipes. 
b. "AUTO SPKR" for sprinklers systems only. 
c. "STANDPIPE" for standpipes only. 

14. Finish:  Custom finish, color/type as determined by the Architect. 
15. Outlet Size:  Match size of connected piping. 

C. Yard-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Elkhart Brass Mfg. Company, Inc. 
b. Fire Protection Products, Inc. 
c. Guardian Fire Equipment, Inc. 

2. Standard:  UL 405. 
3. Type:  Exposed, freestanding. 
4. Pressure Rating:  175 psig minimum. 
5. Body Material:  Corrosion-resistant metal. 
6. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-

department sizes and threads.  Include extension pipe nipples, brass lugged swivel 
connections, and check devices or clappers. 

7. Caps:  Brass, lugged type, with gasket and chain. 
8. Escutcheon Plate:  Round, brass, floor type. 
9. Outlet:  Bottom, with pipe threads. 
10. Number of Inlets:  Two, unless otherwise indicated. 
11. Sleeve:  Brass. 
12. Sleeve Height:  18 inches. 
13. Escutcheon Plate Marking Similar to: 

a. "AUTO SPKR & STANDPIPE" for systems with sprinklers and standpipes. 
b. "AUTO SPKR" for sprinklers systems only. 
c. "STANDPIPE" for standpipes only. 

14. Finish:  Custom finish, color/type as determined by the Architect. 
15. Outlet Size:  Match size of connected piping. 

2.10 VALVE CABINETS 

A. Cabinet: White powder-coated 20 gage steel, box and door with 18 gage frame, lever 
door handle, and continuous steel hinge.  Tempered safety glass window in door with 
the words “Fire Department Valve” written in red.  Field paint all visible metal surfaces 
custom color as specified by architect. Specific size requirements shall accommodate 
the installed valve dimensions as determined by the system pressure. 
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B. Valve: 2-1/2” hose valve with end cap and chain.  For installations in portions of the 
system that may exceed 175 PSI, provide a pressure regulator type hose valve.  The 
valve cabinet shall be sized accordingly. 

C. Fire Rating: For installations in fire rated walls up to 2-hours, provide a UL-listed box 
listed at 2 hours for flame, temperature, and/or hose stream. 

D. Mounting Type: Fully recessed in dry wall installations.  Surface mounted in CMU and 
concrete wall installations, unless otherwise noted on the drawings. 

2.11 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard:  UL 213. 
3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type:  Mechanical-T and -cross fittings. 
6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as 

required to match connected branch piping. 
8. Branch Outlets:  Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral 

test valve. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 
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C. Branch Line Testers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Elkhart Brass Mfg. Company, Inc. 
b. Potter Roemer. 

2. Standard:  UL 199. 
3. Pressure Rating:  175 psig. 
4. Body Material:  Brass. 
5. Size:  Same as connected piping. 
6. Inlet:  Threaded. 
7. Drain Outlet:  Threaded and capped. 
8. Branch Outlet:  Threaded, for sprinkler. 

D. Sprinkler Inspector's Test Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Tyco Fire & Building Products LP. 
b. Victaulic Company. 
c. Viking Corporation. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Cast- or ductile-iron housing with sight glass. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

E. Adjustable Drop Nipples: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. CECA, LLC. 
b. Corcoran Piping System Co. 
c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard:  UL 1474. 
3. Pressure Rating:  250 psig minimum. 
4. Body Material:  Steel pipe with EPDM-rubber O-ring seals. 
5. Size:  Same as connected piping. 
6. Length:  Adjustable. 
7. Inlet and Outlet:  Threaded. 

F. Flexible, Sprinkler Hose Fittings: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Fivalco Inc. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 
d. Reliable Automatic Sprinkler Co., Inc. 
e. Tyco Fire & Building Products LP. 
f. Victaulic Company. 

2. Standard:  UL 1474. 
3. Type:  Flexible hose for connection to sprinkler, and with bracket for connection to 

ceiling grid. 
4. Pressure Rating:  175 psig minimum. 
5. Size:  Same as connected piping, for sprinkler. 

2.12 SPRINKLERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Globe Fire Sprinkler Corporation. 
2. Reliable Automatic Sprinkler Co., Inc. 
3. Tyco Fire & Building Products LP. 
4. Victaulic Company. 
5. Viking Corporation. 

B. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating for Residential Sprinklers:  175 psig maximum. 
3. Pressure Rating for Automatic Sprinklers:  175 psig minimum. 
4. Pressure Rating for High-Pressure Automatic Sprinklers:  250 psig minimum. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 
2. Nonresidential Applications:  UL 199. 
3. Residential Applications:  UL 1626. 
4. Characteristics:  Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and 

for "Ordinary" temperature classification rating unless otherwise indicated or 
required by application. 

5. Coverage: Standard coverage unless otherwise specified on the drawings. 

D. Open Sprinklers with Heat-Responsive Element Removed:  UL 199. 

1. Characteristics: 
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a. Nominal 1/2-inch Orifice:  With Discharge Coefficient K between 5.3 and 5.8. 
b. Nominal 17/32-inch Orifice:  With Discharge Coefficient K between 7.4 and 

8.2. 

2. Coverage: Standard coverage unless otherwise specified on the drawings. 

E. Sprinkler Finishes: 

1. Installed in white hard ceiling or tiles: White; factory applied. 
2. Installed in wood or non-white hard ceiling or tiles: Custom color/finish selected by 

Architect; factory applied. 
3. Installed in occupied areas without ceilings: Chrome plated. 
4. Installed in unoccupied areas without ceilings: Bronze. 

F. Special Coatings: 

1. Installed in corrosive environments: Corrosion-resistant paint, custom color 
selected by Architect; factory applied. 

G. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler 
mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers 
are specified with sprinklers. 

1. Ceiling Mounting:  Plastic, white finish, one piece, flat. 
2. Sidewall Mounting:  Plastic, white finish, one piece, flat. 

H. Sprinkler Guards: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 199. 
3. Type:  Wire cage with fastening device for attaching to sprinkler. 

2.13 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
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b. Notifier; a Honeywell company. 
c. Potter Electric Signal Company. 

2. Standard:  UL 464. 
3. Type:  Vibrating, metal alarm bell. 
4. Size:  8-inch minimum diameter. 
5. Finish:  Red-enamel factory finish, suitable for outdoor use. 

C. Water-Flow Indicators: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. ADT Security Services, Inc. 
b. Potter Electric Signal Company. 
c. System Sensor; a Honeywell company. 
d. Viking Corporation. 
e. Watts Industries (Canada) Inc. 

2. Standard:  UL 346. 
3. Water-Flow Detector:  Electrically supervised. 
4. Components:  Two single-pole, double-throw circuit switches for isolated alarm 

and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-
set, field-adjustable retard element to prevent false signals and tamperproof cover 
that sends signal if removed. 

5. Type:  Paddle operated. 
6. Pressure Rating:  250 psig. 
7. Design Installation:  Horizontal or vertical. 

D. Pressure Switches: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Potter Electric Signal Company. 
b. System Sensor; a Honeywell company. 
c. Tyco Fire & Building Products LP. 
d. United Electric Controls Co. 
e. Viking Corporation. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised water-flow switch with retard feature. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation:  Rising pressure signals water flow. 

E. Valve Supervisory Switches: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
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a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled valve is in other than fully open position. 

F. Indicator-Post Supervisory Switches: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Potter Electric Signal Company. 
b. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled indicator-post valve is in other than fully open 

position. 

2.14 MANUAL CONTROL STATIONS 

A. Description:  UL listed or FM approved, hydraulic operation, with union, NPS 1/2 pipe 
nipple, and bronze ball valve.  Include metal enclosure labeled "MANUAL CONTROL 
STATION" with operating instructions and cover held closed by breakable strut to 
prevent accidental opening. 

2.15 CONTROL PANELS 

A. Description:  Single-area, two-area, or single-area cross-zoned control panel as 
indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve 
circuitry for operation of deluge valves.  Panels contain power supply; battery charger; 
standby batteries; field-wiring terminal strip; electrically supervised solenoid valves and 
polarized fire-alarm bell; lamp test facility; single-pole, double-throw auxiliary alarm 
contacts; and rectifier. 

1. Panels:  UL listed and FM approved when used with thermal detectors and Class A 
detector circuit wiring.  Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc 
rechargeable batteries. 

2. Manual Control Stations:  Electric operation, metal enclosure, labeled "MANUAL 
CONTROL STATION" with operating instructions and cover held closed by 
breakable strut to prevent accidental opening. 
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3. Manual Control Stations:  Hydraulic operation, with union, NPS 1/2 pipe nipple, 
and bronze ball valve.  Include metal enclosure labeled "MANUAL CONTROL 
STATION" with operating instructions and cover held closed by breakable strut to 
prevent accidental opening. 

2.16 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. AMETEK; U.S. Gauge Division. 
2. Ashcroft, Inc. 

B. Standard:  UL 393. 

C. Dial Size:  3-1/2- to 4-1/2-inch diameter. 

D. Pressure Gage Range:  0 to 300 psig. 

E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 

F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on dial 
face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for 
system design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to water-service piping for service entrance to building.  Comply 
with requirements for exterior piping in Section 21 11 00 "Facility Fire-Suppression 
Water-Service Piping." 

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories 
indicated at connection to water-service piping.  Comply with requirements for backflow 
preventers in Section 21 11 00 "Facility Fire-Suppression Water-Service Piping." 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water 
service. 
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3.3 WATER-SUPPLY CONNECTIONS 

A. Connect sprinkler piping to building's interior water-distribution piping.  Comply with 
requirements for interior piping in Section 22 11 16 "Domestic Water Piping." 

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories 
indicated at connection to water-distribution piping.  Comply with requirements for 
backflow preventers in Section 22 11 19 "Domestic Water Piping Specialties." 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply. 

3.4 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate 
general location and arrangement of piping.  Install piping as indicated, as far as 
practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction.  File written approval with Architect before deviating 
from approved working plans. 

B. Piping Standard:  Comply with requirements for installation of sprinkler piping in 
NFPA 13. 

C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
device materials and installation in NFPA 13. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and 
reductions in pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff 
valve, and sized and located according to NFPA 13. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes 
when sprinkler piping is connected to standpipes. 

J. Install deluge valves in branch piping service elevator shafts, elevator machine rooms, 
and other locations identifies on the Drawings. Coordinate electrical connection with fire 
alarm contractor.  
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K. Install automatic ball drip drain valve at each check valve for fire-department connection, 
to drain piping between fire-department connection and check valve.  Install drain piping 
to and spill over floor drain or to outside building. 

L. Connect air compressor to the following piping and wiring: 

1. Pressure gages and controls. 
2. Electrical power system. 
3. Fire-alarm devices, including low-pressure alarm. 

M. Install alarm devices in piping systems. 

N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply 
with requirements for hanger materials in NFPA 13. 

O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top 
of each standpipe.  Include pressure gages with connection not less than NPS 1/4 and 
with soft metal seated globe valve, arranged for draining pipe between gage and valve.  
Install gages to permit removal, and install where they will not be subject to freezing. 

P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance 
devices. 

Q. Fill sprinkler system piping with water. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for sleeves specified in Section 21 05 17 "Sleeves and Sleeve Seals for 
Fire-Suppression Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Section 21 05 17 "Sleeves and Sleeve Seals 
for Fire-Suppression Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Section 21 05 18 "Escutcheons for Fire-
Suppression Piping." 

3.5 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special 
fittings that have finish and pressure ratings same as or higher than system's pressure 
rating for aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 
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D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable 
for water service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 

or damaged. 

H. Twist-Locked Joints:  Insert plain end of steel pipe into plain-end-pipe fitting.  Rotate 
retainer lugs one-quarter turn or tighten retainer pin. 

I. Steel-Piping, Pressure-Sealed Joints:  Join lightwall steel pipe and steel pressure-seal 
fittings with tools recommended by fitting manufacturer. 

J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints 
for galvanized-steel pipe. 

K. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according 
to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join 
steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved 
joints. 

L. Steel-Piping, Pressure-Sealed Joints:  Join Schedule 5 steel pipe and steel pressure-
seal fittings with tools recommended by fitting manufacturer. 

M. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. 

N. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper 
tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

O. Copper-Tubing, Pressure-Sealed Joints:  Join copper tube and copper pressure-seal 
fittings with tools recommended by fitting manufacturer. 

P. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use 
tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form 
seating stop, and braze branch tube into collar. 
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Q. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials 
of both piping systems. 

R. Plastic-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements.  Apply primer. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 

3.6 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING 

A. Install cover system, brackets, and cover components for sprinkler piping according to 
manufacturer's "Installation Manual" and with NFPA 13 for supports. 

3.7 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, 
controls, and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of 
water supply except from fire-department connections.  Install permanent identification 
signs indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers instead 
of check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. General Requirements:  Install in vertical position for proper direction of flow, in 
main supply to system. 

2. Alarm Valves:  Include bypass check valve and retarding chamber drain-line 
connection. 

3. Deluge Valves:  Install in vertical position, in proper direction of flow, and in main 
supply to deluge system.  Install trim sets for drain, priming level, alarm 
connections, ball drip valves, pressure gages, priming chamber attachment, and 
fill-line attachment. 

3.8 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of acoustical ceiling panels. 

B. Install dry-type sprinklers with water supply from heated space.  Do not install pendent 
or sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on 
ceiling grid. 
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3.9 FIRE-DEPARTMENT CONNECTION INSTALLATION 

A. Install wall-type, fire-department connections. 

B. Install yard-type, fire-department connections in concrete slab support.  Comply with 
requirements for concrete in Section 03 30 00 "Cast-in-Place Concrete." 

1. Install two protective pipe bollards on sides of each fire-department connection.  
Comply with requirements for bollards in Section 05 50 00 "Metal Fabrications." 

C. Install automatic ball drip drain valve at each check valve for fire-department connection. 

D. Install alarm bell above each wall-type fire-department connection and on the building 
adjacent to each yard-type fire-department connection.  Coordinate final mounting height 
and alternate locations with the local Fire Department and AHJ. 

3.10 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Section 26 05 53 "Identification for Electrical Systems." 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and 
retest until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems 
Acceptance" Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Coordinate with fire-alarm tests.  Operate as required. 
6. Coordinate with fire-pump tests.  Operate as required. 
7. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 
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3.12 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.13 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain specialty valves and pressure-maintenance 
pumps. 

3.14 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves:  Galvanized, standard-
weight steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; 
and grooved joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of 
specified fittings. 

C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing 
instead of specified copper fittings.  Branch-connection joints must be brazed. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 1 and smaller: 

1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded 
fittings; and threaded joints. 

E. Standard-pressure, wet-pipe sprinkler system, NPS 1 to NPS 2: 

1. Schedule 40, black-steel pipe with roll-grooved ends; uncoated, grooved-end 
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved 
joints. 

F. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 and larger: 

1. Thinwall Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-
end fittings for steel piping; grooved-end-pipe couplings for steel piping; and 
grooved joints. 

G. Standard-pressure, wet-pipe sprinkler system, light hazard occupancies, NPS 3 and 
smaller: 

1. CPVC Pipe with CPVC fittings. 

H. Standard-pressure, wet-pipe sprinkler system located in MRI rooms: 
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1. Hard copper tube with solder-joint fittings. 

I. High-pressure, wet-pipe sprinkler system: 

1. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded 
joints. 

3.15 SPRINKLER SCHEDULE  

A. Provide sprinkler types for the following applications unless otherwise indicated on the 
drawings: 

1. Rooms without Ceilings:  Upright sprinklers. 
2. Rooms with Suspended Ceilings or Hard Ceilings:  Concealed sprinklers. 
3. Wall Mounting:  Sidewall sprinklers. 
4. Spaces Subject to Freezing:  Upright, pendent, dry sprinklers; and sidewall, dry 

sprinklers as indicated. 
5. Deluge-Sprinkler Systems:  Upright and pendent, open sprinklers. 
6. Special Applications: Quick response in all “I” occupancy spaces. 

B. Provide sprinkler temperature classification ratings for the following applications unless 
otherwise indicated on the drawings: 

1. General, office, clinical, laboratory: Ordinary; 100° F. 
2. Mechanical rooms, electrical rooms, garages, equipment rooms: Intermediate; 

150° F. 
3. Boiler rooms, generator rooms, kitchens, kilns, incinerators, sterilization equipment 

rooms, laundry dryer rooms, maintenance rooms: High; 225° F. 

END OF SECTION 21 13 13 
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SECTION 21 22 00 - CLEAN-AGENT FIRE-EXTINGUISHING 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. Piping and piping specialties. 
2. Extinguishing-agent containers. 
3. Extinguishing agent. 
4. Detection and alarm devices. 
5. Control and alarm panels. 
6. Accessories. 
7. Connection devices for and wiring between system components. 
8. Connection devices for power and integration into building's fire-alarm system. 

1.3 DEFINITIONS 

A. ATS:  Acceptance Testing Specifications. 

B. EPO:  Emergency Power Off. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 

1. Product Data for EA Credit:  Documentation indicating that clean agents 
comply. 

C. Shop Drawings:  For clean-agent fire-extinguishing system signed and sealed by a 
qualified professional engineer. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include design calculations. 
3. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of 
each field connection. 

4. Wiring Diagrams:  For power, signal, and control wiring. 

D. Delegated-Design Submittal:  For clean-agent fire-extinguishing system signed and 
sealed by the qualified professional engineer. 
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1. Indicate compliance with performance requirements and design criteria, 
including analysis data. 

2. Include design calculations for weight, volume, and concentration of 
extinguishing agent required for each hazard area. 

3. Indicate the Following on Reflected Ceiling Plans: 

a. Ceiling penetrations and ceiling-mounted items. 
b. Extinguishing-agent containers if mounted above floor, piping and 

discharge nozzles, detectors, and accessories. 
c. Method of attaching hangers to building structure. 
d. Other ceiling-mounted items including light fixtures, diffusers, grilles, 

speakers, sprinklers, and access panels. 

4. Indicate the Following on Occupied Work Area Plans: 

a. Controls and alarms. 
b. Extinguishing-agent containers, piping and discharge nozzles if mounted 

in space, detectors, and accessories. 
c. Equipment and furnishings. 

5. Indicate the Following on Access Floor Space Plans: 

a. Extinguishing-agent containers, piping and discharge nozzles, detectors, 
and accessories. 

b. Method of supporting piping. 

6. Indicate the Following on Ceiling Plans: 

a. Extinguishing-agent containers, piping and discharge nozzles, detectors, 
and accessories. 

b. Method of supporting piping. 
c. Other equipment located in the ceiling space that is being protected 

including sprinkler piping, HVAC equipment, raceways, or conduit. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from Installers of the 
items involved: 

1. Domestic water piping. 
2. Items Penetrating Finished Ceiling Include the Following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 

3. Ductwork. 
4. HVAC piping. 

B. Permit Approved Drawings:  Working plans, prepared according to NFPA 2001, that 
have been approved by authorities having jurisdiction.  Include design calculations. 

C. Seismic Qualification Certificates:  For extinguishing-agent containers and control 
panels from manufacturer. 
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1. Basis for Certification:  Indicate whether withstand certification is based on 
actual test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity 
and locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 
is based and their installation requirements. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For special agent system to include in emergency, 
operation, and maintenance manuals. 

1.7 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.  Deliver 
extra materials to Owner. 

1. Detection Devices:  Not less than 20 percent of amount of each type installed. 
2. Container Valves:  Not less than 10 percent of amount of each size and type 

installed. 
3. Nozzles:  Not less than 20 percent of amount of each type installed. 
4. Extinguishing Agent:  Not less than 100 percent of amount installed in largest 

hazard area.  Include pressure-rated containers with valves. 

1.8 QUALITY ASSURANCE 

A. 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. 

B. FM Global Compliance:  Provide components that are FM Approved and that are 
listed in FM Global's "Approval Guide." 

C. UL Compliance:  Provide equipment and systems listed in UL's "Fire Protection 
Equipment Directory." 

PART 2 - PRODUCTS 

2.1 CLEAN-AGENT SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1. Ansul Incorporated. 
2. Chemetron Fire Systems; a UTC Fire & Security company. 
3. Fike Corporation. 
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B. Description:  Clean-agent fire-extinguishing system shall be an engineered system 
for total flooding of the hazard area including the room cavity above the ceiling, below 
the ceiling, and below the raised floor.  System includes separate zones above and 
below the ceiling and beneath the raised floor.  If smoke is detected below the raised 
floor, extinguishing agent shall be discharged in the underfloor zone only.  If smoke 
is detected below the ceiling, extinguishing agent shall be discharged in zones above 
and below the ceiling and below the floor.  If smoke is detected above the ceiling, 
extinguishing agent shall be discharged in the zone above the ceiling only. 

C. Delegated Design:  Design clean-agent fire-extinguishing system and obtain 
approval from authorities having jurisdiction.  Design system for Class A, B, and C 
fires as appropriate for areas being protected, and include safety factor.  Use clean 
agent indicated and in concentration suitable for normally occupied areas. 

D. HFC 227ea Clean Agent (Trade Name: FM-200):  Heptafluoropropane. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. DuPont. 
b. Great Lakes Chemical Corporation; a Chemtura company. 

2. Performance Requirements: 

a. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard 
areas. 

b. HFC 227ea concentration in hazard areas greater than 9.0 percent 
immediately after discharge or less than 5.8 percent throughout holding 
time will not be accepted without written authorization from Owner and 
authorities having jurisdiction. 

c. System Capabilities:  Minimum 620-psig calculated working pressure and 
360-psig initial charging pressure. 

E. FK-5-1-12 Clean Agent (Trade Name: NOVEC 1230):  Dodecaflouro-2-
methylpentan-3-one. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. 3M. 

2. Performance Requirements: 

a. Discharge FK-5-1-12 within 10 seconds and maintain 6.6 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard 
areas. 

b. FK-5-1-12 concentration in hazard areas greater than 10.0 percent 
immediately after discharge or less than 6.5 percent throughout holding 
time will not be accepted without written authorization from Owner and 
authorities having jurisdiction. 

c. System Capabilities:  Minimum 620-psig calculated working pressure and 
360-psig initial charging pressure.. 
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F. IG-541 Clean Agent (Trade Name: Inergen):  Mixture of nitrogen, argon, and 
carbon dioxide inert gases:   

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Ansul Incorporated. 

2. Performance Requirements: 

a. Discharge IG-541 within 60 seconds and maintain 38 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard 
areas. 

b. IG-541 concentration in hazard areas greater than 40 percent 
immediately after discharge or less than 32 percent throughout holding 
time will not be accepted without written authorization from Owner and 
authorities having jurisdiction. 

c. System Capabilities:  Minimum 2175-psig calculated working pressure 
upstream from orifice union, minimum 1000-psig calculated working 
pressure downstream from orifice union, and 2175-psig initial charging 
pressure. 

G. Cross-Zoned Detection:  Devices located in two separate zones.  Sound alarm on 
activating single-detection device, and discharge extinguishing agent on actuating 
single-detection device in other zone. 

H. Verified Detection:  Devices located in single zone.  Sound alarm on activating single-
detection device, and discharge extinguishing agent on actuating second-detection 
device. 

I. System Operating Sequence: 

1. Actuating First Detector:  Visual indication on annunciator panel.  Energize 
audible and visual alarms (slow pulse), shut down air-conditioning and 
ventilating systems serving protected area, close doors in protected area, and 
send signal to fire-alarm system. 

2. Actuating Second Detector:  Visual indication on annunciator panel.  Energize 
audible and visual alarms (fast pulse), shut down power to protected 
equipment, start time delay for extinguishing-agent discharge for 30 seconds, 
and discharge extinguishing agent.  On agent discharge, release preaction 
valve to allow water to fill sprinkler system. 

3. Extinguishing-agent discharge will operate audible alarms and strobe lights 
inside and outside the protected area. 

J. System Operating Sequence:  System shall be cross-zoned, air-sampling detectors 
and photoelectric detectors reporting to a fully programmable microprocessor-based 
control panel programmed to operate as follows: 

1. If one photoelectric detector and air-sampling detector reaches the third 
detection level (Fire 1), agent discharge will be initiated as described for the 
third detection level (Fire 1) below. 

2. Air-Sampling System: 

a. First Detection Level (Alert):  Mild audible and visual indication on 
annunciator panel.  Strobe lights flash slowly in the protected area. 
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b. Second Detection Level (Action):  Strong audible and visual indication on 
annunciator panel.  Strobe lights flash rapidly in the protected area. 

c. Third Detection Level (Fire 1):  Strong audible and visual indication on 
annunciator panel.  Energize horn(s), bell(s), and strobe light(s) in the 
protected area and outside entry doors.  Shut down air-conditioning and 
ventilating systems serving the protected area, and close doors in the 
protected area.  Send signal to fire-alarm system, initiate 30-second time 
delay for extinguishing-agent discharge, and discharge extinguishing 
agent.  At agent discharge, terminate power to equipment in the 
protected area, and release preaction valve to allow water flow to 
sprinkler system. 

d. Fourth Detection Level (Fire 2):  Same as Fire 1. 

K. Manual stations shall immediately discharge extinguishing agent when activated. 

L. Operating abort switches will delay extinguishing-agent discharge while being 
activated, and switches must be reset to prevent agent discharge.  Release of hand 
pressure on the switch will cause agent discharge if the time delay has expired. 

M. EPO:  Will terminate power to protected equipment immediately on actuation. 

N. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure. 

O. Power Transfer Switch:  Transfer from normal to stand-by power source. 

P. Seismic Performance:  Fire-suppression piping and containers shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7 and local code 
requirements. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and 
the unit will be fully operational after the seismic event." 

2.2 PIPE AND FITTINGS 

A. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in 
NFPA 2001, Section "Distribution," for charging pressure of system. 

B. Steel Pipe:  ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A 
and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe. 

1. Threaded Fittings: 

a. Malleable-Iron Fittings:  ASME B16.3, Class 300. 
b. Flanges and Flanged Fittings:  ASME B16.5, Class 300 unless Class 600 

is indicated. 
c. Fittings Working Pressure:  620 psig minimum. 
d. Flanged Joints:  Class 300 minimum. 

2. Forged-Steel Welding Fittings:  ASME B16.11, Class 3000, socket pattern. 
3. Steel, Grooved-End Fittings:  FM Approved and NRTL listed, 

ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions 
matching steel pipe and ends factory grooved according to AWWA C606. 
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C. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum 
thickness unless thickness or specific material is indicated. 

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel. 

E. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

F. Steel, Keyed Couplings:  UL 213, AWWA C606, approved or listed for clean-agent 
service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron 
housing, rubber gasket, and steel bolts and nuts. 

2.3 VALVES 

A. General Valve Requirements: 

1. UL listed or FM Approved for use in fire-protection systems. 
2. Compatible with type of clean agent used. 

B. Container Valves:  With rupture disc or solenoid and manual-release lever, capable 
of immediate and total agent discharge and suitable for intended flow capacity. 

C. Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment 
of liquid, or install valve and separate pressure relief device. 

D. Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent 
when container is removed from manifold. 

2.4 EXTINGUISHING-AGENT CONTAINERS 

A. Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  
Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating 
that matches system charging pressure, valve, pressure switch, and pressure gage. 

1. Finish:  Red, enamel or epoxy paint. 
2. Manifold:  Fabricate with valves, pressure switches, and connections for 

multiple storage containers, as indicated. 
3. Manifold:  Fabricate with valves, pressure switches, selector switch, and 

connections for main- and reserve-supply banks of multiple storage containers. 
4. Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets 

consisting of steel straps and channels; suitable for container support, 
maintenance, and tank refilling or replacement. 

2.5 DISCHARGE NOZZLES 

A. Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, 
discharge pattern, and capacity required for application. 
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2.6 MANIFOLD AND ORIFICE UNIONS 

A. Description:  NRTL-listed device with minimum 2175-psig pressure rating, to control 
flow and reduce pressure of IG-541 gas in piping. 

1. NPS 2 and Smaller:  Piping assembly with orifice, sized for system design 
requirements. 

2. NPS 2-1/2 and Larger:  Piping assembly with nipple, sized for system design 
requirements. 

2.7 CONTROL PANELS 

A. Description:  FM Approved or NRTL listed, including equipment and features required 
for testing, supervising, and operating fire-extinguishing system. 

B. Power Requirements:  120/240-V ac; with electrical contacts for connection to system 
components and fire-alarm system, and transformer or rectifier as needed to produce 
power at voltage required for accessories and alarm devices. 

C. Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet. 

1. Mounting:  Surface. 

D. Supervised Circuits:  Separate circuits for each independent hazard area. 

1. Detection circuits equal to the required number of zones, or addressable 
devices assigned to the required number of zones. 

2. Manual pull-station circuit. 
3. Alarm circuit. 
4. Release circuit. 
5. Abort circuit. 
6. EPO circuit. 

E. Control-Panel Features: 

1. Electrical contacts for shutting down fans, activating dampers, and operating 
system electrical devices. 

2. Automatic switchover to standby power at loss of primary power. 
3. Storage container, low-pressure indicator. 
4. Service disconnect to interrupt system operation for maintenance with visual 

status indication on the annunciator panel. 

F. Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as 
locations of detectors and abort, EPO, and manual stations.  Include lamps to indicate 
device-initiating alarm, electrical contacts for connection to control panel, and 
stainless-steel or aluminum enclosure. 

G. Standby Power:  Sealed lead calcium or sealed valve-regulated, recombinant lead 
acid or vented, wet-cell pocket, plate nickel cadmium batteries with capacity to 
operate system for 24 hours and alarm for minimum of 15 minutes.  Include automatic 
battery charger that has a varying charging rate between trickle and high depending 
on battery voltage, and that is capable of maintaining batteries fully charged.  Include 
manual voltage control, dc voltmeter, dc ammeter, electrical contacts for connection 
to control panel, automatic transfer switch, and suitable enclosure. 
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2.8 DETECTION DEVICES 

A. General Requirements for Detection Devices: 

1. Comply with NFPA 2001, NFPA 72, and UL 268. 
2. 24-V dc, nominal. 

B. Ionization Detectors:  Dual-chamber type, having sampling and referencing 
chambers, with smoke-sensing element. 

C. Photoelectric Detectors:  LED light source and silicon photodiode receiving element. 

D. Remote Air-Sampling Detector System:  Includes air-sampling pipe network, a laser-
based photoelectric detector, a sample transport fan, and a control unit. 

1. Pipe Network:  CPVC tubing connects control unit with calibrated sampling 
holes. 

2. Smoke Detector:  Particle-counting type with continuous laser beam.  
Sensitivity adjustable to a minimum of four preset values. 

3. Sample Transport Fan:  Centrifugal type, creating a minimum static pressure 
of 0.05-inch wg at all sampling ports. 

4. Control Unit:  Multizone unit as indicated on Drawings.  Provides same system 
power supply, supervision, and alarm features as specified for the control panel 
plus separate trouble indication for airflow and detector problems. 

E. Signals to the Central Fire Alarm Control Panel:  Any type of local system trouble is 
reported to the central fire alarm control panel as a composite "trouble" signal.  
Alarms on each system zone are individually reported to the central fire alarm control 
panel as separately identified zones. 

2.9 MANUAL STATIONS 

A. General Description:  Surface FM Approved or NRTL listed, with clear plastic hinged 
cover, 120-V ac or low voltage compatible with controls.  Include contacts for 
connection to control panel. 

B. Manual Release:  "MANUAL RELEASE" caption, and red finish.  Unit can manually 
discharge extinguishing agent with operating device that remains engaged until 
unlocked. 

C. Abort Switch:  "ABORT" caption, momentary contact, with green finish. 

D. EPO Switch:  "EPO" caption, with yellow finish. 

2.10 SWITCHES 

A. Description:  FM Approved or NRTL listed, where available, 120-V ac or low voltage 
compatible with controls.  Include contacts for connection to control panel. 

1. Low-Agent Pressure Switches:  Pneumatic operation. 
2. Power Transfer Switches:  Key-operation selector, for transfer of release circuit 

signal from main supply to reserve supply. 
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3. Door Closers:  Magnetic retaining and release device or electrical interlock to 
cause the door operator to drive the door closed. 

2.11 ALARM DEVICES 

A. Description:  Listed and labeled by an NRTL or FM Approved, low voltage, and 
surface mounting.  Comply with requirements in Section 283111 "Digital, 
Addressable Fire-Alarm System" or Section 283112 "Zoned (DC Loop) Fire-Alarm 
System" for alarm and monitoring devices. 

B. Bells:  Minimum 6-inch diameter. 

C. Horns:  90 to 94 dBA. 

D. Strobe Lights:  Translucent lens, with "FIRE" or similar caption. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with hazard-
area leakage requirements, installation tolerances, and other conditions affecting 
work performance. 

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

3.2 HFC 227ea agent PIPING APPLICATIONS SCHEDULE 

A. Flanged pipe and fittings and flanged joints may be used to connect to specialties 
and accessories and where required for maintenance. 

B. NPS 2 and Smaller:  Schedule 40, steel pipe; malleable-iron threaded fittings; and 
threaded joints. 

C. NPS 2-1/2 and Larger:  Schedule 40, steel pipe; forged-steel welding fittings; and 
welded joints or steel, grooved-end fittings; steel, keyed couplings; and grooved 
joints. 

3.3 IG-541 agent PIPING APPLICATIONS SCHEDULE 

A. Piping between Storage Containers and Orifice Union:  Schedule 160, steel pipe; 
forged-steel welding fittings; and welded joints. 

B. Piping Downstream from Orifice Union:  Schedule 40, steel pipe; malleable-iron 
fittings with threaded or flanged joints. 

3.4 FK-5-1-12 agent PIPING APPLICATIONS SCHEDULE 

A. Flanged pipe and fittings and flanged joints may be used to connect to specialties 
and accessories and where required for maintenance. 
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B. NPS 2 and Smaller:  Schedule 40, steel pipe; malleable-iron threaded fittings; and 
threaded joints. 

C. NPS 2-1/2 and Larger:  Schedule 40, steel pipe; forged-steel welding fittings; and 
welded joints. 

3.5 CLEAN-AGENT PIPING INSTALLATION 

A. Install clean-agent extinguishing piping and other components level and plumb, 
according to manufacturers' written instructions. 

B. Grooved Piping Joints:  Groove pipe ends according to AWWA C606 dimensions.  
Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed 
couplings and lubricant according to manufacturer's written instructions. 

C. Install extinguishing-agent containers anchored to substrate. 

D. Install pipe and fittings, valves, and discharge nozzles according to requirements 
listed in NFPA 2001, Section "Distribution." 

1. Install valves designed to prevent entrapment of liquid, or install pressure relief 
devices in valved sections of piping systems. 

2. Support piping using supports and methods according to NFPA 13. 
3. Install seismic restraints for extinguishing-agent containers and piping systems. 
4. Install control panels, detection system components, alarms, and accessories, 

complying with requirements of NFPA 2001, Section "Detection, Actuation, and 
Control Systems," as required for supervised system application. 

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. 

C. Connect electrical devices to control panel and to building's fire-alarm system.  
Electrical power, wiring, and devices are specified in Section 283111 "Digital, 
Addressable Fire-Alarm System" or Section 283112 "Zoned (DC Loop) Fire-Alarm 
System." 

3.7 IDENTIFICATION 

A. Identify system components and equipment.  Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

B. Identify piping, extinguishing-agent containers, other equipment, and panels 
according to NFPA 2001. 

C. Install signs at entry doors for protected areas to warn occupants that they are 
entering a room protected with a clean-agent fire-extinguishing system. 

D. Install signs at entry doors to advise persons outside the room the meaning of the 
horn(s), bell(s), and strobe light(s) outside the protected space. 
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3.8 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 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

D. Tests and Inspections: 

1. After installing clean-agent extinguishing piping system and after electrical 
circuitry has been energized, test for compliance with requirements. 

2. Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Sections "Inspection and Test Procedures" and "System Function 
Tests." Certify compliance with test parameters. 

3. Leak Test:  After installation, charge system and test for leaks.  Repair leaks 
and retest until no leaks exist. 

4. Operational Test:  After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation.  Remove malfunctioning units, 
replace with new units, and retest. 

5. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

E. Units will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports. 

3.9 CLEANING 

A. Each pipe section shall be cleaned internally after preparation and before assembly 
by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall 
be free of particulate matter and oil residue before installing nozzles or discharge 
devices. 

3.10 SYSTEM FILLING 

A. Preparation: 

1. Verify that piping system installation is completed and cleaned. 
2. Check for complete enclosure integrity. 
3. Check operation of ventilation and exhaust systems. 

B. Filling Procedures: 

1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to 
indicated charging pressure. 

2. Install filled extinguishing-agent containers. 
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3. Energize circuits. 
4. Adjust operating controls. 

3.11 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems. 

END OF SECTION 21 22 00 
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