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SECTION 210100 - FIRE PROTECTION GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1

A

1.2.

2401

STIPULATIONS

General provisions of the contract documents including general and supplementary conditions apply to all
work in this division.

The general conditions shall be carefully examined before proposals for any work are submitted. Division
twenty-one shall not be interpreted as waiving or overruling any requirements expressed in the general
conditions unless division twenty-one specifications contain statements more definitive or more restrictive.

Nothing herein contained shall be so construed as to relieve the contractor from performing their work
according to the true intent and meaning of the contract drawings and specifications. The contractor will
be held responsible to provide all materials and equipment and shall provide all labor necessary for the
complete, prompt, and satisfactory execution of the work. The contractor is also responsible for the proper
coordination of their work with all other trades.

The contractor shall bear all expenses incidental to the satisfactory completion of the work contained in
the contract drawings and specifications.

DEFINITIONS

Where words and phrases used throughout the contract documents are not specifically defined on the
documents or in the reference standards, they shall be interpreted by the meanings given to them in the
latest edition of the Merriam-Webster dictionary.

Words and phrases used throughout the contract documents shall be interpreted as indicated below:

1. Concealed, exterior installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures.

2. Concealed, interior installations: Concealed from view and protected from physical contact by
building occupants.

3. Contractor: The person or organization awarded the contract for construction services. In the case
of a construction project administered as a multiple-prime contract, the term shall be further defined
as the contractor holding a prime contract for fire protection construction work.

4, Exposed, exterior installations: Exposed to view outdoors or subject to outdoor ambient

temperatures and weather conditions.

Exposed, interior installations: Exposed to view indoors.

6. Finished spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe
chases, shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, tunnels, or similar spaces where building occupants do not regularly spend time.

o

7. Furnish items to owner or others: Contractor shall select, purchase, and deliver materials, equipment,
or systems for installation by the owner or others.

8. Install items furnished by owner or others: The contractor shall receive shipment, store, install, and
verify materials, equipment, or systems selected and purchased outside of their construction
contract.

9. Occupancy, further defined as follows:

a. Full owner occupancy: Owner will occupy the areas of work during the entire construction
period.

b. Partial owner occupancy: Owner may occupy completed areas of work before owner
acceptance.

10.  Others: A person or organization other than the contractor, owner, or professional.
11.  Owner: The person or organization that awards the construction contract, or their designated
representative.
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12.  Owner acceptance or substantial completion: Work that is judged by the professional to be
substantially complete, accepted to be safe for use by the authority having jurisdiction, and accepted
by the Owner. Acceptance comes with an agreement that the professional’s written punchlist of
outstanding items will be completed to fulfill the contractual obligations.

13.  Professional: The engineer of record.

14.  Provide: To furnish and install materials, equipment, or systems.

15.  Submittals: Industry standards, manufacturer’s data, manufacturer’s warranties, operation and
maintenance instructions, shop drawings, and test reports.

16.  Work: All labor, materials, equipment, and services necessary and reasonably incidental to the
proper completion and proper operation of the fire protection systems.

REFERENCES

The contractor shall comply with all laws, ordinances, and regulations of all authorities having jurisdiction,
including those of all applicable city, county, state, federal, and public utility entities.

The publications listed below form a part of this specification. All publications shall be the latest edition
as adopted by the authority having jurisdiction at the date of bid advertisement. The minimum standard of
work under this contract shall be in accordance with the following model building codes or standards:
1. ASTM International:
a. ASTM A53 — Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless.
b. ASTM C1107 — Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink).
2. International Building Code (IBC) with North Carolina Amendments:
a. North Carolina Building Code.
b. North Carolina Fire Prevention Code.
c. North Carolina Mechanical Code.
3. National Fire Protection Association:
a. NFPA 13 — Standard for the Installation of Sprinkler Systems.
b. NFPA 25 — Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems.
c. NFPA 70 — National Electric Code.
d. NFPA 72 — National Fire Alarm and Signaling Code.

RELATED WORK

The contractor shall obtain all licenses, permits, etc. and shall pay all associated connection fees, tapping
fees, inspection fees, etc. These costs shall be included in the contract price.

All work related to providing complete fire protection systems and equipment shall be the responsibility
of the contractor. The following related work shall be provided as indicated in other specification divisions:
1. Fire alarm contractor:

a. Wiring connections of all pipeline installed devices to the building fire alarm system provided
by the contractor.
b. Installation of all supervisory signal devices for pipeline installed accessories and wiring
connections of these devices to the building fire alarm system.
c. Programming logic for all contractor provided fire alarm and signaling devices.
2. General contractor:
a. Installation of access panels.

b. Cutting and patching: The general contractor shall perform cutting and patching of floor
slabs-on-grade, exterior walls, and roofs when necessary for the installation of the work. All
costs associated for this work shall be paid by the contractor.

c. Painting: The general contractor shall perform all required painting of piping provided by the
contractor.
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1.7.

1.8.

1.9.
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QUALITY ASSURANCE

The contractor shall become thoroughly familiarized with all specifications and drawings for the project
so that they clearly understand their responsibility in relationship to the work to be performed. The
contractor shall plan and perform their work to permit the use of the building at the earliest possible date.

Changes from the contract documents necessary to coordinate the work with other trades, to conform to
the building conditions, or to conform to the rules and regulations of authorities having jurisdiction shall
be made only after obtaining written permission from the professional.

The contractor is responsible for the proper installation of all materials and equipment required for a
complete installation within the intent and meaning of the contract documents.

The contractor shall expressly and completely follow manufacturer’s instructions required for validation
of the manufacturer’s warranty agreement including but not limited to service, maintenance, and
adjustments of the equipment.

The contractor shall guarantee all work, materials, and equipment furnished against defects, leaks,
performance, and non-operation for a period of one (1) year after the date of the owner’s acceptance, or as
indicated in the general conditions. Defects shall be interpreted as defective materials or equipment or
unsatisfactory installation and are not intended to apply to ordinary wear and tear. The contractor shall pay
for any repairs or replacements caused by these defects within the period covered by the guarantee,
including all incidental work required to fix the deficiency.

MATERIALS

Any device that has the physical appearance of life safety or fire protection equipment but does not perform
that life safety or fire protection function shall be prohibited.

Provide products requiring electrical connections listed and labeled by Underwriters Laboratories, Inc.
(UL), as suitable for the purpose specified and indicated.

FIELD MEASUREMENTS

Before ordering any equipment and material, or performing any work, the contractor shall verify all
measurements and dimensions in the areas of work. The contractor is responsible for the correctness of
this information.

Any difference identified by the contractor shall be submitted to the professional for consideration before
proceeding with the work.

No extra compensation will be considered based on differences between actual dimensions and
measurements and those indicated on the drawings.

PROTECTION OF UTILITIES

All existing service utilities shall remain active during construction. Any service underground,
aboveground, interior, or exterior damaged, broken, or otherwise rendered inoperative during the
completion of the work due to activities on the part of the contractor shall be properly repaired by the
contractor at their own expense. The method used in repairing, replacing, or maintaining the services shall
be submitted to the professional for review and approval.

INTERRUPTION OF UTILITIES

The contractor shall schedule their work to avoid interruption of any utility services.
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Existing utilities serving occupied facilities shall not be interrupted except when such interruptions have
been authorized by the owner. Interruptions may occur only after acceptable temporary utility services
have been provided. The contractor shall provide a minimum of seventy-two (72) hours’ notice to the
owner and receive written notice to proceed before interrupting any utility.

IMPAIRMENT OF FIRE PROTECTION SYSTEMS

Where a required fire protection system is out of service, the fire department shall be notified immediately
and, where required by the fire code official, the building shall either be evacuated or an approved fire
watch shall be provided for all occupants left unprotected by the shutdown until the fire protection system
has been returned to service.

Where utilized, fire watch personnel shall each be provided with at least one approved means for

notification of the fire department and their only duty shall be to perform constant patrols of the protected

premises and keep watch for fires.

1. Approved means of direct communication may include cellular phones, landline phones, handheld
transceivers, or any other form of instant audio communication at the discretion of the professional.
Email communications, text messaging, or any other form of text-based or visual communication
are prohibited.

The building owner shall assign an impairment coordinator to comply with the requirements of this section.
In the absence of a specific designee, the owner shall be considered the impairment coordinator.

A tag shall be used to indicate that a system, or portion thereof, has been removed from service.

The tag shall be posted at each fire department connection, system control valve, fire alarm control unit,
fire alarm annunciator, and fire command center, indicating which system, or part thereof, has been
removed from service. The fire code official shall specify where the tag is to be placed.

Preplanned impairments shall be authorized by the impairment coordinator. Before authorization is given,
a designated individual shall be responsible for verifying that all the following procedures have been
implemented:

The extent and expected duration of the impairment have been determined.

The areas or buildings involved have been inspected and the increased risks determined.
Recommendations have been submitted to management or building owner/manager.

The fire department has been notified.

The insurance carrier, the alarm company, building owner/manager, and other authorities having
jurisdiction have been notified.

The supervisors in the areas to be affected have been notified.

7. A tag impairment system has been implemented.

8. Necessary tools and materials have been assembled on the impairment site.

aghwdPE

o

When unplanned impairments occur, appropriate emergency action shall be taken to minimize potential
injury and damage. The impairment coordinator shall implement the steps outlined for preplanned
impairments.

When impaired equipment is restored to normal working order, the impairment coordinator shall verify
that all the following procedures have been implemented:

1. Necessary inspections and tests have been conducted to verify that affected systems are operational.
2. Supervisors have been advised that protection is restored.

3. The fire department has been advised that protection is restored.

4 The building owner/manager, insurance carrier, alarm company, and other involved parties have

been advised that protection is restored.
5. The impairment tag has been removed.

PROTECTION OF WORK
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At their own expense, the contractor shall protect their work, materials, and equipment that is subject to
damage during the project duration. All openings into any piping or equipment shall be securely covered,
or otherwise protected, to prevent injury due to carelessly or maliciously dropped tools or materials, grit,
dirt, or any foreign material. The contractor is responsible for all damage until their work is fully and finally
accepted.

CHASES AND OPENINGS

All chases and openings required for the installation of the work shall be coordinated with the work of
other trades. The contractor shall provide the other trades with sufficient time for coordination of all chases
and openings. The contractor shall be responsible for cutting and patching all openings in walls and
partitions necessary for the work.

The contractor shall provide all sleeves, hangers, and anchors required for installation of the work in chases
and openings.

MISCELLANEOUS STEEL AND ACCESSORIES

The contractor shall provide all necessary steel angles, channels, pipe, rods, nuts, bolts, etc. as shown on
plans, as specified, or as may be required for complete and proper installation of the work. All material
and workmanship shall be of the best quality and shall be installed in accordance with the best practices of
the trade.

CROSS CONNECTION CONTROL

The contractor shall coordinate water service requirements in accordance with the local water utility
regulations, including required permits, backflow preventers, meters, piping, valves, bypasses, supports,
and other accessories.

Where these services are provided by others, the contractor shall verify that they are complete and have
been inspected prior to making final connection(s).

CLEANUP

The contractor shall provide containers for collection of waste materials, debris, and rubbish. Waste
materials, debris, and rubbish shall be removed from the job site and legally disposed of at a landfill area
in accordance with all applicable regulations. Burning or burying waste materials, debris, or rubbish on
project site is not permitted.

The contractor shall maintain buildings, grounds, and public properties free from accumulations of waste
materials, debris, and rubbish. At reasonable intervals during the progress of work, and when directed by
the owner, the site and public properties shall be cleaned and waste materials, debris, and rubbish disposed
of in an appropriate manner.

At the completion of the project, the contractor shall remove waste materials, rubbish, tools, equipment,
machinery, surplus materials, etc., and clean all sight-exposed accessories and equipment; remove grease,
dust, dirt, stains, labels, fingerprints, and other foreign materials from sight-exposed accessories and
equipment; broom clean paved and concrete surfaces; rake clean other ground surfaces; repair, patch, and
touch-up marred surfaces to the specified finish or to match adjacent surfaces.

PROJECT CLOSEOUT DOCUMENTATION

Changes from the contract documents necessary to coordinate the work with other trades, to conform to
the building conditions, or to conform to the rules and regulations of authorities having jurisdiction shall
be made only after obtaining written permission from the professional.
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1.17.

The contractor shall keep a record of construction changes and deviations from the original contract
documents. All changes shall be recorded on a separate set of prints, which shall be kept at the project site
specifically for that purpose. The record shall be made immediately after the work is completed.
Documentation shall include:

Location and elevation of new utility lines.

Changes in pipe size and routing location.

Valve locations.

Equipment locations.

Actual capacities and values of equipment provided.

aprwhE

The marked-up record set of construction documents shall be delivered to the professional after final
acceptance of the work.

The contractor shall deliver operation and maintenance manuals per section 22 01 05 to the professional
before instruction of the owner and after final acceptance of the work.

INSTRUCTION OF THE OWNER

After acceptance of the project, the contractor shall furnish the services of personnel thoroughly familiar
with the completed installation to instruct the owner in the proper operation and maintenance of all
equipment and appurtenances provided.

The contractor shall provide the owner with ten (10) business days’ notice before the instruction session(s).

PART 2 - PRODUCTS

2.1.

A.

2.2.
2401

ACCESS PANELS

Access panels shall be of sufficient size to permit access, except that the minimum size shall be twelve
(12) inches by sixteen (16) inches.

Access doors shall be suitable for installation in the finish material of the ceiling, wall, partition, or floor
in which they are installed.

Access doors with an Underwriter’s Laboratory listing shall be provided in fire-resistance-rated
construction assemblies. Access doors shall have a fire-resistance rating of no less than that required by
the listing of the assembly in which they are installed. Maximum size shall be twenty (20) inches by twenty
(20) inches or four hundred (400) square inches in area. Frame shall be sixteen (16) gauge minimum steel,
panel shall be twenty (20) gauge minimum steel.

Access doors without an Underwriter’s Laboratory label shall be provided in all non-rated construction
assemblies. Frame shall be sixteen (16) gauge minimum steel, panel shall be fourteen (14) gauge minimum
steel.

Frames and panels for access doors in restrooms, kitchens, and as indicated shall be stainless steel.

Access doors shall be provided with a baked-on enamel finish (prime coat), concealed spring type hinges,
flush-face type lock with key operation, and self-latching cylinder locks.

Access doors shall open a minimum of one-hundred-seventy-five (175) degrees.

All access doors shall be keyed alike. Coordinate locking mechanism type with owner prior to purchase
and installation.

SLEEVES
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2.4.

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.

Galvanized steel wall pipes: ASTM A53, schedule 40, with plain ends and welded steel collar; zinc coated.
Galvanized steel pipe sleeves: ASTM A53, type E, grade B, schedule 40, zinc coated, with plain ends.

Galvanized steel sheet sleeves: Minimum 20-gauge thickness; round tube closed with welded longitudinal
joint.

Polyvinyl chloride (PVC) pipe sleeves are not acceptable.

SLEEVE SEAL SYSTEMS

Description: Modular sealing-element unit, designed for field assembly, for filling annular space between

piping and sleeve.

1. Sealing elements: Ethylene propylene diene monomer (EPDM) rubber or nitrile butadiene rubber

(NBR) interlocking links shaped to fit surface of pipe. Include type and number required for pipe

material and size of pipe.

Pressure plates: Stainless steel.

3. Connecting bolts and nuts: Stainless steel of length required to secure pressure plates to sealing
elements.

N

Polyvinyl chloride (PVC) sleeve seal systems are not acceptable.

GROUT

Standard: ASTM C1107, grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
Characteristics: Non-shrink; recommended for interior and exterior applications.

Design mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1.

A.

3.2.

2401

GENERAL
The contract documents are diagrammatic and are indicative of the work to be performed. It is not intended
that they show every pipe, fitting, offset, change in direction, or appurtenance required for a complete
installation.

All materials and equipment used shall be installed in strict accordance with the standards under which the
materials are accepted and approved, and in strict accordance with the manufacturer’s printed instructions.

ACCESS PANEL INSTALLATION

The contractor shall furnish access doors to the general contractor for installation in ceilings, walls,
partitions, and floors for access to valves, drains, and other appurtenances which require routine access for
proper maintenance, operation, and inspection.
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Access door locations shall be as determined by field conditions for optimum access to equipment and

shall be reviewed by the owner and professional before final installation. Access door locations shall be

subject to the following:

1. Bottom of access doors shall not be lower than the top of the partition base, or a minimum of six (6)
inches above floor, whichever is greater.

2. Tops and/or sides of access panels shall be a minimum of six (6) inches from the ceiling, any other
opening, or from the edge of a wall.

SLEEVE INSTALLATION

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

1. Galvanized steel pipe sleeves: Interior fire-rated partitions; interior non-rated partitions; and
concrete slabs above grade.

2. Galvanized steel sheet sleeves: Interior non-rated partitions.

3. Sleeves are not required for core-drilled holes.

Install sleeves in suspended concrete floors, concrete roof slabs, and masonry 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
two (2) inches above finished floor level.
2. Using grout, seal the space outside of sleeves in slabs and walls.

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.

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 of sealants.

Fire-resistance rated 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 per the associated UL detail’s listing.

SLEEVE SEAL SYSTEM INSTALLATION

Cast iron pipe sleeves with sleeve seals: Exterior masonry walls above and below grade and concrete slabs
on grade.

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

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

Select type, size, and number of sealing elements required for piping material and size and for sleeve 1D
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.

INSPECTION AND TESTING

Fire detection and alarm systems, fire-extinguishing systems, fire hydrant systems, fire standpipe systems,
fire pump systems, private fire service mains and all other fire protection systems and appurtenances
thereto shall be subject to acceptance tests as contained in the installation standards and as approved by the
fire code official.
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It is unlawful to occupy any portion of a building or structure until the required fire detection, alarm, and
suppression systems have been tested and approved.

The fire code official shall be notified before any required acceptance testing.

The contractor shall notify the professional a minimum of five (5) business days prior to testing to
coordinate the testing and inspection procedures.

The contractor shall provide all equipment, material, labor, etc. required for testing the fire protection
systems.

All new, altered, extended, or replaced fire protection systems shall be left uncovered and unconcealed
until they have been inspected, tested, and accepted by the professional and fire code official. Where such
work has been covered or concealed before it has been inspected, tested, and accepted, it shall be uncovered
by the contractor at their own expense as directed by the professional and/or fire code official.

If the professional or fire code official determines that the fire suppression systems do not pass the
prescribed tests, then the contractor shall be required to make the necessary repairs, at their own expense,
and the contractor shall re-inspect and re-test the systems. Repairing, inspection, and testing shall be
continued until all systems pass as determined by the professional and fire code official.

The contractor shall have all associated NFPA inspection forms prepared and on site at the time of
inspection for review and acceptance by the professional and fire code official. No other forms will be
accepted. All non-signature form information shall be typed.

The contractor shall maintain a readily available copy of all inspection forms on site and shall forward a
copy of each form to the owner, professional, and fire code official after testing has been completed.

END OF SECTION 210100

2401
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SECTION 210105 - FIRE PROTECTION SUBMITTAL REQUIREMENTS

PART 1 - GENERAL

1.1

A

1.2.

1.3.

2401

STIPULATIONS

General provisions of the contract documents including general and supplementary conditions apply to all
work in this division.

Failure of the contractor to provide a complete submittal package may result in delay in processing time.
All such delays to the project resulting from the contractor’s failure to provide submittals in a timely
fashion will be the responsibility of the contractor.

DEFINITIONS

Industry standard: Printed copies of the current standards recognized in the industry. Current means the
latest issue as of the date of these specifications; within the text of these specifications the date suffix
frequently shown with identification numbers has been omitted.

Manufacturer’s data: Product manufacturer’s standard printed information, including promotional
brochures, product specifications, installation instructions and diagrams, statements of compliance with
standard performance charts or curves, and similar information concerning the standard portions of a
manufacturer’s products.

Manufacturer’s warranty: Manufacturer’s standard printed commitment about a specific product and
normal application, stating that certain acts of restitution will be performed for the purchaser or owner by
the manufacturer, if and when the product fails within certain operational conditions and time limits.

Operation and maintenance instructions: The written instructions by the manufacturer, fabricator, or
installer of equipment or systems, detailing the procedures to be followed by the owner in operation,
maintenance, control, and shutdown of each operating item of the equipment or system.

Shop drawings: Project shop drawings and other data prepared specifically for fulfillment of the project
requirements. Shop drawings include fabrication, layout, setting, installation, coordination, and similar
drawings and diagrams, and include performance data associate therewith, including weights, capacities,
speeds, outputs, consumption, efficiencies, voltages, amperages, cycles, phases, noise levels, operating
ranges, and similar information.

Test reports: Specific reports prepared by an independent testing laboratory, showing the results of
specified testing on either the material or equipment provided or on identical material or equipment.

SUBSTITUTIONS

Submittals are not opportunities for gaining acceptance of substitutions. Where three (3) or more
manufacturers are specified by name or by catalog reference, the contractor shall select for use any of those
so specified.

Should the contractor desire to substitute another manufacturer’s equipment for one specified by name, the
contractor shall apply in writing at least ten (10) business days prior to bid date for such permission. The
contractor shall provide submittal data for the professional’s consideration. No substitution shall be made
for any material, article, or process under the contract unless approved by the professional.

Any time that is required by the professional for a request to review submittals for substitutions after the
award of bids will be billed to the contractor at the professional’s published hourly billing rate. The
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professional’s review time will be billed to the contractor whether the proposed substitution is accepted or
rejected.

SUBMITTAL FORM AND PROCEDURES

Submittals shall be assembled as single file electronic submittals. Transmittals shall be included within the
file as the first page.

Submittals shall be made in separate packages containing all the required documentation indicated in each
specification section. Only one (1) submittal package shall be made for each specification section. Partial
submissions will not be addressed.

Submittals shall be complete and clearly identified and cross-referenced to the appropriate specification
section.

The data shown on the submittals shall be complete with respect to dimensions, design criteria, materials
of construction, and the like to enable the professional to review the information as required.

The contractor shall stamp the submittals and verify by signature that the submittals have been checked for
compliance with the contract documents and appropriate means have been taken to ensure that the material
or equipment will fit into the space available.

At the time of each submission, the contractor shall in writing call the professional’s attention to any
deviations that the submittal may have from the requirements of the contract documents.

The submittals shall be clearly marked indicating which specific options are being considered and with all
related information.

The professional’s review of submittals is for general conformance with design concept only. Corrections
or comments made on the submittals during review do not relieve the contractor from compliance with
requirements of the contract documents.

The contractor is responsible for all quantities, dimensions, and coordination of the work of all trades. The
contractor is responsible for selecting fabrication processes and techniques of construction and for
performing all work in a safe and satisfactory manner.

No work requiring a submittal shall be commenced until the submittal has been reviewed by the
professional.

A copy of each approved submittal shall be kept in good order by the contractor and shall be made available
at the site.

OPERATION AND MAINTENANCE MANUALS
Submit after owner acceptance for review by the professional.

The contents of the submittal shall be prepared as follows:

1. Table of contents.

2. A directory listing names, addresses, and telephone number of professional, contractor,
subcontractors, and equipment suppliers.

3. Project documents and certificates:
a. Certificates of compliance.
b. Photocopies of warranties and bonds.
c. Material safety data sheets (MSDS).

4. Operation and maintenance instructions subdivided by specification section. For each item, identify
the following:
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a. Significant design criteria.

b. Parts list for each component.

c. Maintenance instructions for equipment and systems.

d. Maintenance instructions for finishes including recommended cleaning methods and
materials and operating instructions.

e. Special precautions identifying detrimental agents.

f. Special requirements of other sections of this specification noted to be included in the
operation and maintenance manual.

C. Submit copies for review by the owner ten (10) business days prior to owner training.

END OF SECTION 210105
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SECTION 210500 - FIRE PROTECTION FIRESTOPPING

PART 1 - GENERAL

11

A.

1.2

13

2401

SUMMARY
This section includes firestopping requirements and information for Division 21 work.
DEFINITIONS

Firestopping: The use of a material or combination of materials in a fire-rated structure (wall or floor)
where it has been breached, to restore the integrity of the fire rating on that wall or floor.

System: The use of a specific firestop material or combination of materials in conjunction with a specific
wall or floor construction type and a specific penetrant(s).

Barrier: Any bearing or non-bearing wall or floor that has an hourly fire and/or smoke rating.
Through-Penetration: Any penetration of a fire-rated wall or floor that completely breaches the barrier.

Membrane-Penetration: Any penetration in a fire-rated wall or floor/roof-ceiling assembly that breaches
only one side of the barrier.

Approved Testing Agencies: Not limited to: Underwriters Laboratory (UL), Factory Mutual (FM),
Warnock Hersey, and Omega Point Laboratory (OPL).

PERFORMANCE REQUIREMENTS

Penetrations: Provide through-penetration and membrane-penetration firestop systems that are produced
and installed to resist the spread of fire, passage of smoke and other hot gases according to requirements
indicated, to restore the original fire-resistance rating of assembly penetrated.

Provide and install complete penetration firestopping systems that have been tested and approved by
nationally accepted testing agencies per ASTM E814 or UL 1479 fire tests in a configuration that is
representative of field conditions.

1. F-Rated Systems: Provide firestop systems with F-ratings indicated and as required by the

Building Code.

2. T-Rated Systems: Provide firestop systems with T-ratings and F-ratings indicated and as required
by the Building Code.

3. L- Rated Systems: Provide firestop systems with L- ratings less than 5¢fm/sf.

4, W-Rated systems: Provide firestop systems that are resistant to water. For piping penetrations for

wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.

Firestopping products shall have flame spread ratings less than 25 and smoke-developed ratings less than
450, as determined per ASTM E 84, except firestop products installed in plenum spaces shall have a
smoke developed rating less than 50.

Engineering Judgment (EJ): Where there is no specific third party tested and classified firestop system
available for an installed condition, the Contractor shall obtain from the firestopping material
manufacturer an Engineering Judgment (EJ) to be submitted to the Authority Having Jurisdiction (AHJ)
and Engineer for approval. The EJ shall follow International Firestop Council (IFC) guidelines.

FIRE PROTECTION FIRESTOPPING 210500 - 1
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A
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1.6
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ACTION SUBMITTALS

Product Data: For each type of firestopping product selected. Manufacturers certification must verify
that firestopping materials are free of asbestos, lead and contain volatile organic compounds (VOCs)
within limits of the local jurisdiction. Include the following information:

1. Design Listings: Submit system design listings, including illustrations, from a qualified testing
and inspecting agency that is applicable to each firestop configuration.

2. Installation Instructions: Submit the manufacturer’s installation instruction for each firestop
assembly.

3. Engineering Judgements: Where there is no specific third party tested and classified firestop

system available for a particular configuration, the Contractor shall obtain from the firestopping
material manufacturer an Engineering Judgment (EJ) for submittal.

4. Firestop Schedule: Submit schedule itemizing the following:
a. Manufacturer’s product reference numbers and/or drawing numbers.
b. Listing agency’s design number.
c. Penetrating Item Description/Limits:  Material, size, insulated or uninsulated, and
combustibility.
d. Maximum allowable annular space or maximum size opening.
e. Construction type.

f. F rating and, if applicable, T, L, and W ratings.
QUALITY ASSURANCE

Provide firestopping system design listings from UL, FM, Warnock Hersey, or OPL in accordance with
the appropriate ASTM Standard(s).

Single Source Limitations: Obtain firestop systems for all conditions from a single manufacturer.

Materials from different firestop manufacturers shall not be installed in the same firestop system or
opening.

Firestopping material shall be asbestos and lead free and shall not incorporate nor require the use of
hazardous solvents.

Firestopping sealants must be flexible, allowing for normal movement.

Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back from contact
surfaces such that a void is created.

Firestopping materials shall be moisture resistant and may not dissolve in water after curing.

Materials used shall be in accordance with the manufacturer’s written installation instructions.

All firestop materials shall be installed prior to expiration date. Store and handle materials per
manufacturer’s instructions to prevent deterioration or damage due to moisture, temperature changes,
contaminants, or other causes.

COORDINATION

Coordinate areas prior to firestopping installation with the Owner, Construction Manager, and/or all other
Contractors.

Coordinate construction of openings and penetrating items to ensure that firestopping assemblies are

installed according to specified requirements. Opening shall not exceed maximum restrictions allowable
for annular spacing per listing or acceptable Engineering Judgments.
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C.

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

Do not conceal firestopping installations until the Owner’s inspection agency or Authorities Having
Jurisdiction have examined each installation.

Schedule firestopping after installation of penetrants and joints but prior to concealing or obstructing
access to areas requiring firestopping.

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Emerson / Nelson Firestop Products.

2 Hilti.

3. 3M, Fire Protection Products Division.

4 Tremco.

FIRESTOPPING

Firestopping products specified in system design listings by approved testing agencies may be used
providing they conform to the construction type, penetrant type, annular space requirements and fire
rating involved in each separate assembly.

Accessories: Provide components for each firestop system that is needed to install fill materials and to
comply with “Performance Requirements” Article. Use only components specified by the firestopping
manufacturer and by the approved testing agencies for the firestop systems indicated. Accessories
include, but are not limited to the following items:

1. Permanent forming/damming/backing materials, including the following:
a. Slag wool fiber insulation.
b. Foams or sealants used to prevent leakage of fill materials in liquid state.
C. Fire-rated form board.

d. Polyethylene/polyurethane backer rod.
e. Rigid polystyrene board.

2. Temporary forming materials.
3. Substrate primers.
4. Steel sleeves.

All firestopping products and systems shall be designed and installed so that the basic sealing system will
allow the full restoration of the thermal and fire resistance properties of the barrier being penetrated with
minimal repair if penetrants are subsequently removed.

Mold Resistance: Provide penetration firestoppping with mold and mildew resistance rating of 0 as
determined by ASTM G21.

PART 3 - EXECUTION

3.1

A

2401

GENERAL REQUIREMENTS

Provide firestop systems consisting of a material, or combination of materials installed to retain the
integrity of fire resistance rated construction by maintaining an effective barrier against the spread of
flame, smoke and/or hot gases through penetrations, fire resistive joints, and perimeter openings in
accordance with the requirements of the building code for this project.
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B.

3.2

3.3

3.4
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Firestop systems shall be used in locations including, but not limited to, the following:

1. Penetrations through fire resistance rated floor and roof assemblies including both empty openings
and openings containing penetrants.

2. Penetrations through fire resistance rated wall assemblies including both empty openings and
openings containing penetrants.

3. Membrane penetrations in fire resistance rated wall assemblies where items penetrate one side of
the barrier.

EXAMINATION

Examine substrates and conditions for compliance with requirements for opening configurations,
penetrating items, substrates, and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

Verify that all pipes, conduits, cables, and/or other items which penetrate fire-rated construction have
been permanently installed prior to installation of firestops.

PREPARATION

Surface Cleaning: Clean out openings immediately before installing firestop systems to comply with
written recommendations of firestopping manufacturer and the following requirements:

Remove from surfaces of opening substrates and from penetrating items foreign materials that could
interfere with adhesion of firestop systems.

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

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

INSTALLATION

Install firestop systems to comply with firestopping manufacturer’s written installation instructions and
published drawings for products and applications indicated.

Apply firestopping in accordance with approved testing agencies listed system designs or manufacturer’s
EJ per the manufacturer’s installation instructions.

Verify that environmental conditions are safe and suitable for installation of firestop products.
Application areas shall be protected from weather, dry, and within recommended temperature and
humidity ranges of materials being installed.

Install forming/damming/backing materials and other accessories required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths required to
achieve fire resistance ratings required.

Install metal framing, mechanical attachments, safing materials, and firestop materials as applicable
within the system design.

Install fill materials for firestop systems by proven techniques to produce the following results:

1. Fill voids, joints and cavities formed by openings, forming materials, accessories, and penetrating
items as required to achieve fire-resistance ratings indicated.
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3.5

3.6

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

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

4, Tool non-sag firestop materials after their application and prior to the time skinning begins. Use

tooling agents approved by the firestopping manufacturer.

On vertical pipe penetrations, lift riser clamps to permit the installation of firestopping around the entire
pipe penetration.

FIELD QUALITY CONTROL

Inspecting Agency: Authorities Having Jurisdiction, the Owner, or Owner’s Representative shall be
allowed to perform random destructive testing during inspection of firestop systems to verify compliance
per listings or manufacturer’s installation instructions. All areas of work must be accessible until
inspection by the applicable Authorities Having Jurisdiction and inspection agencies. The contractor
shall be responsible to repair all tested assemblies with no cost to the owner.

Proceed with enclosing firestop systems with other construction only after inspections are complete.

Where deficiencies are found as determined by the Engineer remove and replace firestop systems, so they
comply with requirements.

CLEANING AND PROTECTION

Clean off excess fill materials adjacent to openings, as work progresses by methods and with cleaning
materials that are approved in writing by firestopping manufacturer(s) and that do not damage materials
in which openings occur. Leave finished work in neat, clean condition with no evidence of spillovers or
damage to adjacent surfaces.

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

END OF SECTION 210500

2401
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SECTION 210523 - GENERAL-DUTY VALVES FOR FIRE PROTECTION SYSTEMS

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

15
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RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Two-piece ball valves with indicators.
Bronze butterfly valves with indicators.
Iron butterfly valves with indicators.
Check valves.

Bronze OS&Y gate valves.

Iron OS&Y gate valves.

NRS gate valves.

Indicator posts.

Trim and drain valves.

©CoOoNoA~LNE

Related Requirements:

1. Section 211119 "Fire-Department Connections” for exposed wall-mounted and yard fire hydrants.
2. Section 211313 “Wet-Pipe Sprinkler Systems” for wet-pipe sprinkler piping.

3. Section 210500 “Fire Protection Firestopping”

4. Section 283111 "Digital, Addressable Fire-Alarm System" for connections to alarm devices.
DEFINITIONS

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

NRS: Non-rising stem.

OS&Y: Outside screw and yoke.

SBR: Styrene-butadiene rubber.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and weld ends.
3. Set valves open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor
storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles
or stems as lifting or rigging points.
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D. Protect flanges and specialties from moisture and dirt.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings listed
below and shall bear UL mark:

B. Source Limitations for Valves: Obtain valves for each valve type from single manufacturer.

C. ASME Compliance:

1.
2.
3.

ASME B16.1 for flanges on iron valves.
ASME B1.20.1 for threads for threaded-end valves.
ASME B31.9 for building services piping valves.

D. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

E. NFPA Compliance: Comply with NFPA 24 for valves.

F. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as required by
system pressures.

G. Valve Sizes: Same as upstream piping unless otherwise indicated.

H. Valve Actuator Types:

1.
2.
3.

Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain valves.
Handwheel: For other than quarter-turn trim and drain valves.
Handlever: For quarter-turn trim and drain valves NPS 2 and smaller.

2.2 TWO-PIECE BALL VALVES WITH INDICATORS

1.

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

a. Anvil International, Inc.

b. Victaulic Company.

c. United Brass Works.

A. Description:

UL 1091, except with ball instead of disc and FM Global standard for indicating valves (butterfly
or ball type), Class Number 1112.

Minimum Pressure Rating: 175 psig.

Body Design: Two piece.

Body Material: Forged brass or bronze.

Port Size: Full or standard.

Seats: PTFE.

Stem: Bronze or stainless steel.

Ball: Chrome-plated brass.

Actuator: Worm gear or traveling nut.

Supervisory Switch: Internal or external.

End Connections for Valves NPS 1 through NPS 2: Threaded ends.
End Connections for Valves NPS 2-1/2: Grooved ends.

2.3 BRONZE BUTTERFLY VALVES WITH INDICATORS

1.

2401

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

a. Victaulic.

b. Global Safety Products, Inc.

GENERAL-DUTY VALVES FOR FIRE PROTECTION PIPING 210523 - 2
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c. Milwaukee Valve Company.

A Description:
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), Class
Number 1112.
Minimum: Pressure rating: 175 psig.
Body Material: Bronze.
Seat Material: EPDM.
Stem Material: Bronze or stainless steel.
Disc: Bronze.
Actuator: Worm gear or traveling nut.
Supervisory Switch: Internal or external.
Ends Connections for Valves NPS 1 through NPS 1-1/2: Threaded ends.
0.  Ends Connections for Valves NPS 2: Grooved ends.

BOoNUO~WN

2.4 IRON BUTTERFLY VALVES WITH INDICATORS
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Anvil International, Inc.
Kennedy Valve; a division of McWane, Inc.
Milwaukee Valve Company.
NIBCO INC.
Pratt, Henry Company.
Shurjoint Piping Products.
Tyco Fire & Building Products LP.
Reliable Automatic Sprinkler Co., Inc.
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B. Description:
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), Class
Number 112.
Minimum Pressure Rating: 175 psig.
Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating.
Seat Material: EPDM.
Stem: Stainless steel.
Disc: Ductile iron
Actuator: Worm gear or traveling nut.
Supervisory Switch: Internal or external.
Body Design: Lug, wafer, or grooved-end connections.

©oOoNOoOG A WD

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

a. Anvil International, Inc.
b. Clow Valve Company; a division of McWane, Inc.
C. Crane Co.; Crane Valve Group; Crane Valves.
d. Globe Fire Sprinkler Corporation.
e. Kennedy Valve; a division of McWane, Inc.
f. Milwaukee Valve Company.
g. Mueller Co.; Water Products Division.
h. NIBCO INC.
i Reliable Automatic Sprinkler Co., Inc.
J- Shurjoint Piping Products.
k. Tyco Fire & Building Products LP.
l. Victaulic Company.
m. Viking Corporation.
A Description:

1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210.
2401 GENERAL-DUTY VALVES FOR FIRE PROTECTION PIPING 210523 -3
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2.6

2.7
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Minimum Pressure Rating: 175 psig.

Type: Single swing check.

Body Material: Cast iron, ductile iron, or bronze.

Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal.
Clapper Seat: Brass, bronze, or stainless steel.

Hinge Shaft: Bronze or stainless steel.

Hinge Spring: Stainless steel.

End Connections: Flanged, grooved, or threaded.

BRONZE OS&Y GATE VALVES

1.

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

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Milwaukee Valve Company.

C. NIBCO INC.

d United Brass Works, Inc.

Description:

1.
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Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- and
NRS-type gate valves).

Minimum Pressure Rating: 175 psig.

Body and Bonnet Material: Bronze or brass.

Wedge: One-piece bronze or brass.

Wedge Seat: Bronze.

Stem: Bronze or brass.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Threaded.

IRON OS&Y GATE VALVES

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
American Cast Iron Pipe Company; Waterous Company Subsidiary.

American Valve, Inc.

Clow Valve Company; a division of McWane, Inc.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Milwaukee Valve Company.

Mueller Co.; Water Products Division.

NIBCO INC.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.

United Brass Works, Inc.

Watts Water Technologies, Inc.

—FRT o SQ@mhe o0 T

Description:

1.

©CoNoaR~®WDN

Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- and
NRS-type gate valves).

Minimum Pressure Rating: 175 psig.

Body and Bonnet Material: Cast or ductile iron.

Wedge: Cast or ductile iron, or bronze with elastomeric coating.

Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating.

Stem: Brass or bronze.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Flanged, Grooved, or Threaded.

2.9 INDICATOR POSTS

2401
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. NIBCO, Inc.
b Clow Valve Company; a division of McWane, Inc.
c. Kennedy Valve; a division of McWane, Inc.
d Mueller Co.; Water Products Division.

Description;

1. Standard: UL 789 and FM Global standard for indicator posts.

2. Type: Underground, Pit or Wall.

3. Base Barrel Material: Cast or ductile iron.

4. Extension Barrel: Cast or ductile iron.

5. Cap: Cast or ductile iron.

6. Operation: Handwheel.

2.10TRIM AND DRAIN VALVES

A

B.

2401

Ball Valves:

1.

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

Anvil International, Inc.

Barnett.

Conbraco Industries, Inc.; Apollo Valves.

Fire-End & Croker Corporation.

Fire Protection Products, Inc.

Flowserve.

FNW.

Jomar International, Ltd.

Kennedy Valve; a division of McWane, Inc.

Kitz Corporation.

Legend Valve.

Metso Automation USA Inc.

Milwaukee Valve Company.

NIBCO INC.

Potter Roemer.

Red-White Valve Corporation.

. Southern Manufacturing Group.

Description:

Pressure Rating: 175 psig.

Body Design: Two piece.

Body Material: Forged brass or bronze.

Port size: Full or standard.

Seats: PTFE.

Stem: Bronze or stainless steel.

Ball: Chrome-plated brass.

Actuator: Handlever.

End Connections for Valves NPS 1 through NPS 2-1/2: Threaded ends.
End Connections for Valves NPS 1-1/4 and NPS 2-1/2: Grooved ends.
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Angle Valves:

1.

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

a. Fire Protection Products, Inc.

b. United Brass Works, Inc.

Description:

a. Pressure Rating: 175 psig.

b. Body Material: Brass or bronze.
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C.

c. Ends: Threaded.
d. Stem: Bronze.
e. Disc: Bronze.
f. Packing: Asbestos free.
g. Handwheel: Malleable iron, bronze, or aluminum.
Globe Valves:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Fire Protection Products, Inc.
b. United Brass Works, Inc.
2. Description:
a. Pressure Rating: 175 psig.
b. Body Material: Bronze with integral seat and screw-in bonnet.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc Holder and Nut: Bronze.
f. Disc Seat: Nitrile.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron, bronze, or aluminum.

PART 3 - EXECUTION

3.1

3.2

2401

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by
such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Verify that gasket is of proper size, that its material composition is suitable for
service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.
GENERAL REQUIREMENTS FOR VALVE INSTALLATION

Comply with requirements in the following Sections for specific valve installation requirements and

applications:

1. Section 211313 "Wet-Pipe Sprinkler Systems" for application of valves in wet-pipe, fire-
suppression sprinkler systems.

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.

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

Install valves having threaded connections with unions at each piece of equipment arranged to allow easy

access, service, maintenance, and equipment removal without system shutdown. Provide separate support
where necessary.
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E. Install valves in horizontal piping with stem at or above the pipe center.
F. Install valves in position to allow full stem movement.
G. Install valve tags. Comply with requirements in the NFPA standard applying to the piping system in

which valves are installed. Install permanent identification signs indicating the portion of system
controlled by each valve.

END OF SECTION 210523
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SECTION 211119 - FIRE DEPARTMENT CONNECTIONS

PART 1- GENERAL

11

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:
1. Exposed-type fire-department connections.

Related Requirements:

1. Section 210523 "General-Duty Valves for Water-Based Fire-Suppression Piping."
2. Section 211313 “Wet-pipe Sprinkler Systems” for wet-pipe sprinkler piping.

3. Section 210500 “Fire Protection Firestopping”.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for each fire-department connection.

PART 2 - PRODUCTS

2.1

2401

FLUSH-MOUNTED FIRE DEPARTMENT CONNECTIONS

Description: Flush fire department connection for wall mounting, made of corrosion-resistant metal,
and complying with UL 405.

1. Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes and
threads. Include extension pipe nipples, brass lugged non-swivel connection, and check devices or
clappers.

2. Body Style: Horizontal.

3. Caps: Brass, lugged type with gasket and chain.
4. Finish: Rough brass or bronze.

5. Pressure Rating: 300 psig minimum.

6. Number of Inlets: Two.

7. Inlet Size: 2 1/2-inches NPS.

8. Outlet Location: Back.

9. Escutcheon Plate: Circular, brass, wall type.

Escutcheon Plate Marking: Similar to "AUTO SPKR”.

FIRE DEPARTMENT CONNECTIONS 211119-1



WCPS | Rosewood Middle School
Addition and Renovation

PART 3 - EXECUTION

3.1 EXAMINATION

A Examine conditions, with installer present, for compliance with requirements for installation tolerances
and other conditions affecting performance of fire-department connections.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A Install wall-type fire-department connections.
B. Install automatic (ball-drip) drain valve at each check valve for fire-department connection.

END OF SECTION 211119
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

11

A.

1.2

13

14

15
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RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Pipes, fittings, and specialties.
Fire-protection valves.
Specialty valves.

Sprinklers.

Alarm devices.

Pressure gauges.

o~ E

Related Requirements:

1. Section 210523 "General-Duty Valves for Water-Based Fire-Suppression Piping."

2. Section 211119 "Fire-Department Connections” for exposed wall-mounted and yard fire hydrants.
3. Section 210500 “Fire Protection Firestopping”.

DEFINITIONS

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

ACTION SUBMITTALS

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

Shop Drawings: For sprinkler systems.
1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.

Delegated-Design Submittal: For automatic sprinkler systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified professional
engineer or NICET I1I/1V (Water-Based Systems Layout) fire protection designer responsible for their
preparation.

INFORMATIONAL SUBMITTALS

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. Plumbing piping.
2. HVAC hydronic piping.
3. Items penetrating finished ceiling include the following:
a. Lighting fixtures.
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b. Air outlets and inlets.
c. Fire alarm devices.
4, HVAC ductwork.
Qualification Data: For qualified installer and professional engineer.

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

Welding certificates.

Fire-hydrant flow test report.

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."

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in emergency,
operation, and maintenance manuals.

As-built sprinkler drawings and hydraulic calculations.

One copy of NFPA 25, current edition.

MAINTENANCE MATERIAL SUBMITTALS

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 wrenches. 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.

QUALITY ASSURANCE
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 or NICET HI/IV (Water-Based Systems
Layout) Fire Protection Designer.

Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and Pressure
Vessel Code.
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PERFORMANCE REQUIREMENTS

Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the
following:

1. 2013 NFPA 13.

2. 2018 North Carolina State Building Code.

3. 2018 North Carolina Fire Code.

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

Delegated Design: Engage a qualified professional engineer, or NICET I11/IV (Water Based Systems
Layout) Fire Protection Designer, to design wet-pipe sprinkler systems.

1. Available fire-hydrant flow test records indicate the following conditions:
a. Date: 05/07/2024.
b. Time: 9:00 am.
c. Performed by: Fort Township Sanitary District.
d. Static Pressure: 60 psig.
e. Measured Flow at Flow Fire Hydrant F: 1,008 gpm.
f. Residual Pressure: 47 psig.
2. Sprinkler system design shall be approved by authorities having jurisdiction.

i

Margin of Safety for Available Water Flow and Pressure: 10 psi, including losses through
water-service piping, valves, and backflow preventers.
b. Sprinkler Occupancy Hazard Classifications:
1) Building Service Areas: Ordinary Hazard, Group 1.
2) Cafeteria: Light Hazard.
3) Chemical Storage Rooms: Ordinary Hazard, Group 2.
4) Classrooms: Light Hazard.
5) Electrical Equipment Rooms: Ordinary Hazard, Group 1.
6) Food Prep: Ordinary Hazard, Group 1.
7) General Storage Areas: Ordinary Hazard, Group 2.
8) Gymnasium: Light Hazard.
9) Kitchen: Ordinary Hazard, Group 1.
10)  Media Center: Light Hazard.
11)  Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
12)  Office and Public Areas: Light Hazard.
13)  Storage: Ordinary Hazard, Group 2.
14)  Auditorium: Light Hazard.
15)  All other areas: Per NFPA-13 requirements.
3. Minimum Density for Automatic-Sprinkler Piping Design:
a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sg. ft.
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sg. ft.
4. Maximum Protection Area per Sprinkler: According to UL listing.
5. Maximum Protection Area per Sprinkler:
a. Light-Hazard: 225 sq. ft.
b. Ordinary-Hazard Group 1: 130 sq. ft.
C. Ordinary-Hazard Group 2: 130 sq. ft.
d. Extended coverage protection areas: According to manufacturer’s guidelines and NFPA 13
requirements.

STEEL PIPE AND FITTINGS

Standard-Weight, Black-Steel Pipe: ASTM A 53, Type E, Grade B. Pipe ends may be factory or field
formed to match joining method.
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Thinwall Black-Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less than Schedule 30 and
equal to or greater than Schedule 10. Pipe ends may be factory or field formed to match joining method.

Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53, standard-weight, seamless steel pipe with
threaded ends.

Uncoated-Steel Couplings: ASTM A 865, threaded.

Uncoated, Gray-lron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
Malleable- or Ductile-lIron Unions: UL 860.

Cast-Iron Flanges: ASME 16.1, Class 125.

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

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

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type gaskets.
2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.

Steel Welding Fittings: ASTM A 234 and ASME B16.9.
1. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

Grooved-Joint, Steel-Pipe Appurtenances:

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

b. Shurjoint Piping Products.

c. Tyco Fire & Building Products LP.

d. Victaulic Company.

Pressure Rating: 175-psig minimum.

3. Grooved-End Fittings for Steel Piping: ASTM A 47, 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.

N

SPECIALTY VALVES
Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."

Pressure Rating:
1. Standard-Pressure Piping Specialty Valves: 175-psig minimum.

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

Alarm Valves:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:
a. Reliable Automatic Sprinkler Co., Inc.
b. Tyco Fire & Building Products, LP.
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c. Viking Corp.

Automatic (Ball Drip) Drain Valves:

1.

ok wn

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

b. Reliable Automatic Sprinkler Co., Inc.

c. Tyco Fire & Building Products, LP.

d. Viking Corp.

e. Nibco.

Standard: UL 1726.

Pressure Rating: 175-psig minimum.

Type: Automatic draining, ball check.

Size: NPS 3/4.

End Connections: Threaded.

SPRINKLER PIPING SPECIALTIES

Branch Outlet Fittings:

1.

Nookown

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

a. Anvil International, Inc.

b. National Fittings, Inc.

c. Shurjoint Piping Products.

d. Tyco Fire & Building Products LP.

e. Victaulic Company.

Standard: UL 213.

Pressure Rating: 175-psig minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-tee and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match
connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.

Flow Detection and Test Assemblies:

1.

SIS 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:
a. AGF Manufacturing Inc.

b. Reliable Automatic Sprinkler Co., Inc.

c. Tyco Fire & Building Products LP.

d. Victaulic Company.

Standard: UL's "Fire Protection Equipment Directory” or FM Global's "Approval Guide."
Pressure Rating: 175-psig minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
Size: Same as connected piping.

Inlet and Outlet: Threaded or grooved.

Sprinkler Inspector's Test Fittings:

1.

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

Triple R Specialty.

Tyco Fire & Building Products LP.

Victaulic Company.

Viking Corporation.

tandard: UL's "Fire Protection Equipment Directory™ or FM Global's "Approval Guide."

weoooow
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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.

SPRINKLERS

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. Reliable Automatic Sprinkler Co., Inc.

2. Tyco Fire & Building Products LP.

3. Victaulic Company.

4 Viking Corporation.

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."

Pressure Rating for Automatic Sprinklers: 175-psig minimum.

Automatic Sprinklers with Heat-Responsive Element:

1. Nonresidential Applications: UL 199.

2. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6 or 8.0, and for
"Ordinary" temperature classification rating unless otherwise indicated or required by application.

Sprinkler Finishes: Painted white and bronze.

Special Coatings: Electroless Nickel PTFE.

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:

a. Steel, two-piece, semi-recessed with 1/2-inch vertical adjustment.
b. Steel, 1-piece, flat plate concealed.

2. Sidewall Mounting:
a. Steel, two-piece, semi-recessed.

Sprinkler Guards:

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

ALARM DEVICES
Alarm-device types shall match piping and equipment connections.

Electrically Operated Alarm Bell:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Fire-Lite Alarms, Inc.; a Honeywell company.

b Notifier; a Honeywell company.
C. Potter Electric Signal Company.
d Viking Corp.
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Standard: UL 464.

Type: Vibrating, metal alarm bell.

Size: 8-inch diameter.

Finish: Red-enamel factory finish, suitable for outdoor use.

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.

Water-Flow Indicators:

1.

howbd

No o

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

a. System Sensor.

b. Potter Electric Signal Co.

Standard: UL 346.

Water-Flow Detector: Electrically supervised.

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.

Type: Paddle operated.

Pressure Rating: 250 psig.

Design Installation: Horizontal or vertical.

Pressure Switches:

1.

agrwn

V
1.

arwn

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

a. System Sensor.

b. Potter Electric Signal Co.

Standard: UL 346.

Type: Electrically supervised water-flow switch with retard feature.

Components: Single-pole, double-throw switch with normally closed contacts.

Design Operation: Rising pressure signals water flow.

alve Supervisory Switches:

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

a. System Sensor.

b. Potter Electric Signal Co.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signals that controlled valve is in other than fully open position.

Indicator-Post Supervisory Switches:

1.

abrwn

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

a. System Sensor.

b. Potter Electric Signal Co.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signals that controlled indicator-post valve is in other than fully open position.

PRESSURE GAUGES

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

1.
2.

Ashcroft, Inc.
Viking Corp.
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3. AMETEK, U.S. Gauge Division.

Standard: UL 393.

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

Pressure Gauge Range: Zero to 250 psig minimum.

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

PART 3 - EXECUTION

3.1

A

3.2

3.3
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PREPARATION

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

Report test results promptly and in writing.

SERVICE-ENTRANCE PIPING
Connect sprinkler piping to water-service piping for service entrance to building.

Install shutoff valve, backflow preventer, pressure gauge, drain, and other accessories indicated at
connection to water-service piping.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and
arrangement of piping. Install piping as indicated on approved working plans.

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.

2. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings,

including light fixtures, HVAC equipment, and partition assemblies.
Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.
Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
Install unions adjacent to each valve in pipes NPS 2 and smaller.

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

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

Install sprinkler piping with drains for complete system drainage.
Install sprinkler piping a minimum of ten (10) feet away from electrical switchboards and panel boards.

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

Install alarm devices in piping systems.

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

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

Fill sprinkler system piping with potable water.

Install metallic pipe sleeves for piping penetrations of all walls, partitions, and slabs. Refer to section
210500 for penetrations through fire-rated assemblies.

Install chrome escutcheon rings for exposed piping penetrations of walls, ceilings, and floors.

Install head guards on all sprinklers located below 7°-6” above the finished floor and in areas subject to
being hit by flying objects such as gymnasiums, mechanical rooms, and multipurpose rooms.

Reducing couplings shall not be used.

JOINT CONSTRUCTION

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.

Install unions adjacent to each valve in pipes NPS 2 and smaller.

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

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.

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.

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.

Twist-Locked Joints shall not be used.
Welded Joints: Construct joints according to AWS 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.
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Steel-Piping, Cut-Grooved Joints: Cut square-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 joints.

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.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping
systems.

Reducing couplings shall not be used.

VALVE AND SPECIALTIES INSTALLATION

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

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.

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

Specialty Valves:
1. Install valves in vertical position for proper direction of flow, in main supply to system.
2. Install alarm valves with bypass check valve and retarding chamber drain-line connection.

SPRINKLER INSTALLATION
Install sprinklers in suspended ceilings in center of acoustical ceiling panels.

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

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

Identify system components, wiring, cabling, and terminals.

FIELD QUALITY CONTROL

Perform the following 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.

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

Energize circuits to electrical equipment and devices.

Coordinate with fire-alarm tests. Operate as required.

Coordinate with fire-pump tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

Nogkw
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3.11
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Sprinkler piping system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING

Only sprinklers with their original factory finish are acceptable. Remove and replace any sprinklers that
are dirty, painted or have any other finish than their original factory finish.

DEMONSTRATION

Train owner's maintenance personnel to adjust, operate, and maintain specialty valves and pressure-
maintenance pumps.

PIPING SCHEDULE

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

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

Standard-pressure, wet-pipe sprinkler system, NPS 1-1/2 and smaller, shall be the following:
1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and
threaded joints.

Standard-pressure, wet-pipe sprinkler system, NPS 2 to NPS 8, shall be the following:
1. 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.

SPRINKLER SCHEDULE

Use sprinkler types in subparagraphs below for the following applications:

Rooms without Ceilings: Upright sprinklers.

Rooms with Suspended Ceilings 9°-0 or less: Flat Plate Concealed sprinklers.

Rooms with Gypsum Ceilings: Flat Plate Concealed sprinklers.

Rooms with Suspended Ceilings greater than 9°-0: Semi-recessed sprinklers.

Wall Mounting: Sidewall sprinklers.

Spaces Subject to Freezing: pendent, dry sprinklers; and sidewall, dry sprinklers as indicated. Dry
pendents to have insulated boot.

ocourwdE

Provide sprinkler types in subparagraphs below with finishes indicated.

1. Concealed Sprinklers: Rough brass, with factory-finish White cover plate.

2. Recessed Sprinklers: Factory-painted Chrome plated, with Chrome plated escutcheon.

3. Upright and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze
in unfinished spaces not exposed to view; Electroless Nickel PTFE coated where exposed to acids,
chemicals, shower rooms or other corrosive fumes.

END OF SECTION 211313

2401
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SECTION 220100 - PLUMBING GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1.

1.2

2401

STIPULATIONS

A.

General provisions of the contract documents including general and supplementary conditions apply to
all work in this division.

The general conditions shall be carefully examined before proposals for any work are submitted.
Division twenty-two shall not be interpreted as waiving or overruling any requirements expressed in the
general conditions unless division twenty-two specifications contain statements more definitive or more
restrictive.

Nothing herein contained shall be so construed as to relieve the contractor from performing their work
according to the true intent and meaning of the contract drawings and specifications. The contractor will
be held responsible to provide all materials and equipment and shall provide all labor necessary for the
complete, prompt, and satisfactory execution of the work. The contractor is also responsible for the
proper coordination of their work with all other trades.

The contractor shall bear all expenses incidental to the satisfactory completion of the work contained in
the contract drawings and specifications.

DEFINITIONS

A.

Where words and phrases used throughout the contract documents are not specifically defined on the
documents or in the reference standards, they shall be interpreted by the meanings given to them in the
latest edition of the Merriam-Webster dictionary.

Words and phrases used throughout the contract documents shall be interpreted as indicated below:

1. Concealed, exterior installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures.

2. Concealed, interior installations: Concealed from view and protected from physical contact by
building occupants.

3. Contractor: The person or organization awarded the contract for construction services. In the case
of a construction project administered as a multiple-prime contract, the term shall be further defined
as the contractor holding a prime contract for plumbing construction work.

4. Exposed, exterior installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions.

5. Exposed, interior installations: Exposed to view indoors.

6. Finished spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe
chases, shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, tunnels, or similar spaces where building occupants do not regularly spend time.

7. Furnish items to owner or others: Contractor shall select, purchase, and deliver materials, equipment,
or systems for installation by the owner or others.

8. Install items furnished by owner or others: The contractor shall receive shipment, store, install, and
verify materials, equipment, or systems selected and purchased outside of their construction
contract.
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1.3.

2401

9.

10.
11.

12.

13.
14.
15.

16.

Occupancy, further defined as follows:

a. Full owner occupancy: Owner will occupy the areas of work during the entire construction
period.

b. Partial owner occupancy: Owner may occupy completed areas of work before owner
acceptance.

Others: A person or organization other than the contractor, owner, or professional.

Owner: The person or organization that awards the construction contract, or their designated
representative.

Owner acceptance or substantial completion: Work that is judged by the professional to be
substantially complete, accepted to be safe for use by the authority having jurisdiction, and accepted
by the Owner. Acceptance comes with an agreement that the professional’s written punchlist of
outstanding items will be completed to fulfill the contractual obligations.

Professional: The engineer of record.
Provide: To furnish and install materials, equipment, or systems.

Submittals: Industry standards, manufacturer’s data, manufacturer’s warranties, operation and
maintenance instructions, shop drawings, and test reports.

Work: All labor, materials, equipment, and services necessary and reasonably incidental to the
proper completion and proper operation of the plumbing systems.

REFERENCES

A.

The contractor shall comply with all laws, ordinances, and regulations of all authorities having
jurisdiction, including those of all applicable city, county, state, federal, and public utility entities.

The publications listed below form a part of this specification. All publications shall be the latest edition
as adopted by the authority having jurisdiction at the date of bid advertisement. The minimum standard
of work under this contract shall be in accordance with the following model building codes or standards:

1.

ASTM International:

a. ASTM C33 — Standard Specification for Concrete Aggregates.
b. ASTM C94 — Standard Specification for Ready-Mixed Concrete.
c.  ASTM C150 — Standard Specification for Portland Cement.

d. ASTM C177 — Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.

e. ASTM C618 — Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete.

f.  ASTM C989 — Standard Specification for Slag Cement for Use in Concrete and Mortars.

g. ASTM D1557 — Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-1bf/{t3).

h. ASTM D1556 — Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand Cone Method.

International Building Code (IBC) with North Carolina Amendments:
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North Carolina Building Code.

North Carolina Energy Conservation Code.
North Carolina Fire Prevention Code.
North Carolina Fuel Gas Code.

North Carolina Mechanical Code.

North Carolina Plumbing Code.

3. National Fire Protection Association:

a.

NFPA 70 — National Electric Code.

4. National Sanitation Foundation:

a.

NSF 14 — Plastic Piping System Components.

RELATED WORK

A.  The contractor shall obtain all licenses, permits, etc. and shall pay all associated connection fees, tapping
fees, inspection fees, etc. These costs shall be included in the contract price.

B. All work related to providing complete plumbing systems and equipment shall be the responsibility of
the contractor. The following related work shall be provided as indicated in other specification divisions:

1. Electrical contractor:

a.

Verification of the proper rotation of three-phase equipment, and any modifications required to
correct improper rotation.

Installation of all combination starters and/or disconnects and overload protection devices.

Installation of all line-side wiring and junction boxes and/or receptacles supplying fire
protection equipment.

2. General contractor:

Installation of access panels.
Concrete housekeeping and structural pads for equipment.
Gutters and downspouts.

Catch basins and foundation drains. Any required final connections shall be by the contractor
only where indicated on the drawings and within division twenty-two specifications.

Concrete retaining collars, bases, anchors, etc. for buried interceptors, receivers, and tanks.
Cast-in-place concrete interceptors, receivers, tanks, and sumps.

The contractor shall furnish roof drains to the general contractor for installation in roofs. The
contractor shall make final connections to roof drains.

The contractor shall furnish a four- (4) feet long section of vent piping to the general contractor
for each vent terminal installed in roofs. The contractor shall make final connections to vent
terminals.
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i.  The contractor shall make all final connections to owner supplied equipment. The contractor
shall be responsible for coordination of plumbing services with the equipment.

j- The contractor shall furnish and/or install casework-mounted fixtures and equipment where not
furnished and/or installed by others. Where fixtures and equipment are furnished by others, the
contractor shall install these items in accordance with the contract drawings and specifications.
Rough-in plumbing work shall be in accordance with rough-in drawings provided by others.
The contractor shall make the final connections to all such fixtures and equipment. The
contractor shall be responsible for coordination of plumbing services with the fixtures and
equipment.

k. Cutting and patching: The general contractor shall perform cutting and patching of floor slabs-
on-grade, exterior walls, and roofs when necessary for the installation of the work. All costs
associated for this work shall be paid by the contractor.

1. Painting: The general contractor shall perform all required painting of piping provided by the
contractor.

3. Mechanical contractor:

a. Mechanical makeup water connections downstream of contractor provided backflow
prevention devices.

b. Condensate drain piping associated with mechanical equipment to waste receptors provided by
the contractor.

c. The contractor shall install pipeline mounted metering and control devices furnished by the
mechanical contractor for connection to the building automation system, or similar monitoring
system(s), located in systems provided by the contractor. All control wiring shall be provided
by the mechanical contractor.

QUALITY ASSURANCE

A.

The contractor shall become thoroughly familiarized with all specifications and drawings for the project
so that they clearly understand their responsibility in relationship to the work to be performed. The
contractor shall plan and perform their work to permit the use of the building at the earliest possible date.

Changes from the contract documents necessary to coordinate the work with other trades, to conform to
the building conditions, or to conform to the rules and regulations of authorities having jurisdiction shall
be made only after obtaining written permission from the professional.

The contractor is responsible for the proper installation of all materials and equipment required for a
complete installation within the intent and meaning of the contract documents.

The contractor shall expressly and completely follow manufacturer’s instructions required for validation
of the manufacturer’s warranty agreement including but not limited to service, maintenance, and
adjustments of the equipment.

The contractor shall guarantee all work, materials, and equipment furnished against defects, leaks,
performance, and non-operation for a period of one (1) year after the date of the owner’s acceptance, or
as indicated in the general conditions. Defects shall be interpreted as defective materials or equipment
or unsatisfactory installation and are not intended to apply to ordinary wear and tear. The contractor shall
pay for any repairs or replacements caused by these defects within the period covered by the guarantee,
including all incidental work required to fix the deficiency.

MATERIALS
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A.

Each length of pipe and each pipe fitting, trap, fixture, material, and device utilized in all plumbing
systems shall bear the identification of the manufacturer and the applicable standard to which it was
manufactured.

1. Nipples created from the cutting and threading of approved pipe shall not be required to be
identified.

2. Where the manufacturer identification cannot be marked on pipe fittings and pipe nipples because
of the small size of such fittings, the identification shall be printed on the item packaging or on
documentation provided with the item.

All materials used shall be installed in strict accordance with the standards under which the materials are
accepted and approved. In the absence of such installation procedures, the manufacturer’s instructions
shall be followed. Where the requirements of referenced standards or manufacturer’s installation
instruction do not conform to the minimum provisions of the North Carolina Plumbing Code, the
provisions of the North Carolina Plumbing Code shall apply.

All plastic pipe, fittings, and components shall be third-party certified as conforming to NSF 14.

All plumbing products and materials shall be listed by a third-party certification agency as complying
with the referenced standards.

All piping materials exposed within plenums shall comply with the provisions of the International
Mechanical Code.

Equipment efficiencies shall be in accordance with the North Carolina Energy Conservation Code.

Solders with lead content exceeding two-tenths (0.2) percent are prohibited. Brass and bronze materials
with lead content two (2) percent or greater are prohibited.

Provide products requiring electrical connections listed and labeled by Underwriters Laboratories, Inc.
(UL), as suitable for the purpose specified and indicated.

FIELD MEASUREMENTS

A.

The contractor is responsible to verify the location of any and all existing underground utilities in the
vicinity of their work. When it has been indicated that these utilities are to remain in place, the contractor
shall provide adequate means of support and protection during excavation operations.

Before ordering any equipment and material, or performing any work, the contractor shall verify all
measurements and dimensions in the areas of work. The contractor is responsible for the correctness of
this information.

Any difference identified by the contractor shall be submitted to the professional for consideration before
proceeding with the work.

No extra compensation will be considered based on differences between actual dimensions and
measurements and those indicated on the drawings.

PROTECTION OF UTILITIES

A.

All existing service utilities shall remain active during construction. Any service underground,
aboveground, interior, or exterior damaged, broken, or otherwise rendered inoperative during the
completion of the work due to activities on the part of the contractor shall be properly repaired by the
contractor at their own expense. The method used in repairing, replacing, or maintaining the services
shall be submitted to the professional for review and approval.
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B.

Ashes, cinders or rags; flammable, poisonous or explosive liquids or gases; oil, grease or any other
insoluble material capable of obstructing, damaging or overloading the building drainage or sewer
system, or capable of interfering with the normal operation of the sewage treatment process or private
disposal system, shall not be deposited into such systems.

Waste products from manufacturing or industrial operations shall not be introduced into the public sewer
until it has been determined by the code official or other authority having jurisdiction that the
introduction thereof will not damage the public sewer system or interfere with the functioning of the
sewage treatment plant.

INTERRUPTION OF UTILITIES

A.
B.

The contractor shall schedule their work to avoid interruption of any utility services.

Existing utilities serving occupied facilities shall not be interrupted except when such interruptions have
been authorized by the owner. Interruptions may occur only after acceptable temporary utility services
have been provided. The contractor shall provide a minimum of seventy-two (72) hours’ notice to the
owner and receive written notice to proceed before interrupting any utility.

STRUCTURAL SAFETY

A.

The work shall be installed with due regard to preservation of the strength of structural members and
prevention of damage to walls and other surfaces through fixture usage.

In the process of installing or repairing any part of a plumbing system, the finished floors, walls, ceilings,
tile work, or any other part of the building or premises that must be changed or replaced shall be left in
a safe structural condition in accordance with the International Building Code.

The cutting, notching, and boring of holes in structural steel framing members shall be as prescribed by
the structural engineer.

Flanges and lips of load-bearing cold-formed steel framing members shall not be cut or notched. Holes
in webs of load-bearing cold-formed steel framing members shall be permitted along the centerline of
the web of the framing member and shall not exceed the dimensional limitations, penetration spacing,
or minimum hole edge distance as prescribed by the structural engineer. Cutting, notching, and boring
holes of steel floor or roof decking shall be as prescribed by the structural engineer.

Flanges and lips of nonstructural cold-formed steel wall studs shall not be cut or notched. Holes in webs
of nonstructural cold-formed steel wall studs shall be permitted along the centerline of the web of the
framing member, shall not exceed one (1) inch in width or four (4) inches in length, and the holes shall
not be spaced less than twenty-four (24) inches center to center from another hole or less than ten (10)
inches from the bearing end.

Truss members and components shall not be cut, drilled, notched, spliced, or otherwise altered in any
way without written concurrence and approval of the structural engineer. Alterations resulting in the
addition of loads to any member shall not be permitted without verification that the truss is capable of
supporting such additional loading.

Trenches installed parallel to footings shall not extend below the forty-five (45) degree bearing plane of
the footing or wall. The upper boundary of the bearing plan is a line that extends downward, at an angle
of forty-five (45) degrees from horizontal, from the outside bottom edge of the footing or wall.

RODENTPROOFING

A.

All strainer plates on drain inlets shall be designed and installed so that all openings are not greater than
one-half (1/2) inch in least dimension.
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B.

Where openings have been made in walls, floors, or ceilings for the passage of pipes, the annular space
between the pipe and the sides of the opening shall be sealed with materials compatible with the piping
materials and locations by the use of collars or caulking materials or gasket systems.

1.12. PROTECTION OF WORK

2401

A.

Plumbing systems shall not be located in an elevator shaft or in an elevator equipment room. Floor drains,
sumps, and sump pumps shall be permitted at the base of an elevator shaft when intended for the specific
purpose of dewatering and are installed in accordance with the contract documents.

Pipes passing through concrete or cinder walls and floors or other corrosive material shall be protected
against external corrosion by a protective sheathing or wrapping or other means that will withstand any
reaction from the lime and acid of concrete, cinder, or other corrosive material. Sheathing or wrapping
shall allow for movement including expansion and contraction of piping. The wall thickness of the
material shall be not less than twenty-five-thousandths (0.025) inch.

Piping in a plumbing system shall be installed so as to prevent strains and stresses that exceed the
structural strength of the pipe. Where necessary, provisions shall be made to protect piping from damage
resulting from expansion, contraction, and structural settlement.

Any pipe that passes within twelve (12) inches of the bottom of the footing or through a foundation wall
shall be provided with a relieving arch, or a pipe sleeve pipe. Pipe sleeves for foundation walls shall be
built into the foundation wall. The sleeve shall be two (2) pipe sizes greater than the pipe passing through
the wall. Piping shall not be run under pier footings. Annular spaces between sleeves and pipes shall be
filled or tightly sealed in an approved manner. Annular spaces between sleeves and pipes in fire-
resistance-rated assemblies shall be filled or tightly sealed in accordance with the North Carolina
Building Code. Only sleeves through foundation or exterior building walls shall be sealed on both sides.

Water pipes installed in a wall exposed to the exterior shall be located on the heated side of the wall
insulation. Water and waste pipes shall not be installed outside of a building, in unconditioned attics,
unconditioned utility rooms, or in any place subjected to freezing temperatures unless adequate provision
is made to protect such pipes from freezing by a minimum of R6.5 insulation determined at 75 °F in
accordance with ASTM C177 or heat or both. Exterior water supply system piping shall be installed not
less than six (6) inches below the frost line and not less than twelve (12) inches below grade.

No traps of waste pipe shall be installed or permitted outside of a building, or concealed in outside walls,
or in any place where they may be subjected to freezing temperatures, unless approved provisions are
made to protect them from freezing.

In concealed locations where piping, other than cast iron or galvanized steel, is installed through holes
or notches in studs, joists, rafters, or similar members less than one-and-one-half (1-1/2) inches from the
nearest edge of the member, the pipe shall be protected by steel shield plates. Such shield plates shall
have a thickness of not less than sixteen (16) gage. Such plates shall cover the area of the pipe where the
member is notched or bored, and shall extend not less than two (2) inches above sole plates and below
top plates.

Components of plumbing systems installed along alleyways, driveways, parking garages, or other
locations exposed to damage shall be recessed into the wall or otherwise protected in an approved
manner.

At their own expense, the contractor shall protect their work, materials, or equipment that is subject to
damage during the project duration. All openings into any piping, ducts, or equipment shall be securely
covered, or otherwise protected, to prevent injury due to carelessly or maliciously dropped tools or
materials, grit, dirt, or any foreign material. The contractor is responsible for all damage until their work
is fully and finally accepted.

The use of plumbing fixtures prior to final acceptance by the owner is prohibited.
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CHASES AND OPENINGS

A.

A.

A.

A.

All chases and openings required for the installation of the work shall be coordinated with the work of
other trades. The contractor shall provide the other trades with sufficient time for coordination of all
chases and openings. The contractor shall be responsible for cutting and patching all openings in walls
and partitions necessary for the work.

The contractor shall provide all sleeves, hangers, and anchors required for installation of the work in
chases and openings.

. MISCELLANEOUS STEEL AND ACCESSORIES

The contractor shall provide all necessary steel angles, channels, pipe, rods, nuts, bolts, etc. as shown on
plans, as specified, or as may be required for complete and proper installation of the work. All material
and workmanship shall be of the best quality and shall be installed in accordance with the best practices
of the trade.

. CROSS CONNECTION CONTROL

The contractor shall coordinate water service requirements in accordance with the local water utility
regulations, including required permits, backflow preventers, meters, piping, valves, bypasses, supports,
and other accessories.

Where these services are provided by others, the contractor shall verify that they are complete and have
been inspected prior to making final connection(s).

. CLEANUP

The contractor shall provide containers for collection of waste materials, debris, and rubbish. Waste
materials, debris, and rubbish shall be removed from the job site and legally disposed of at a landfill area
in accordance with all applicable regulations. Burning or burying waste materials, debris, or rubbish on
project site is not permitted.

The contractor shall maintain buildings, grounds, and public properties free from accumulations of waste
materials, debris, and rubbish. At reasonable intervals during the progress of work, and when directed
by the owner, the site and public properties shall be cleaned and waste materials, debris, and rubbish
disposed of in an appropriate manner.

At the completion of the project, the contractor shall remove waste materials, rubbish, tools, equipment,
machinery, surplus materials, etc., and clean all sight-exposed accessories and equipment; remove
grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from sight-exposed accessories
and equipment; broom clean paved and concrete surfaces; rake clean other ground surfaces; repair, patch,
and touch-up marred surfaces to the specified finish or to match adjacent surfaces.

PROJECT CLOSEOUT DOCUMENTATION

A.

Changes from the contract documents necessary to coordinate the work with other trades, to conform to
the building conditions, or to conform to the rules and regulations of authorities having jurisdiction shall
be made only after obtaining written permission from the professional.

The contractor shall keep a record of construction changes and deviations from the original contract
documents. All changes shall be recorded on a separate set of prints, which shall be kept at the project
site specifically for that purpose. The record shall be made immediately after the work is completed.
Documentation shall include:

1. Location and elevation of new utility lines.
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2. Changes in pipe size and routing location.

3. Valve locations.

4. Equipment locations.

5. Actual capacities and values of equipment provided.

The marked-up record set of construction documents shall be delivered to the professional after final
acceptance of the work.

The contractor shall deliver operation and maintenance manuals per section 22 01 05 to the professional
before instruction of the owner and after final acceptance of the work.

1.18. INSTRUCTION OF THE OWNER

A.

After acceptance of the project, the contractor shall furnish the services of personnel thoroughly familiar
with the completed installation to instruct the owner in the proper operation and maintenance of all
equipment and appurtenances provided.

The contractor shall provide the owner with ten (10) business days’ notice before the instruction
session(s).

PART 2 - PRODUCTS

2.1.

2.2.

2401

ACCESS PANELS

A.

Access panels shall be of sufficient size to permit access, except that the minimum size shall be twelve
(12) inches by sixteen (16) inches.

Access doors shall be suitable for installation in the finish material of the ceiling, wall, partition, or floor
in which they are installed.

Access doors with an Underwriter’s Laboratory listing shall be provided in fire-resistance-rated
construction assemblies. Access doors shall have a fire-resistance rating of no less than that required by
the listing of the assembly in which they are installed. Maximum size shall be twenty (20) inches by
twenty (20) inches or four hundred (400) square inches in area. Frame shall be sixteen (16) gauge
minimum steel, panel shall be twenty (20) gauge minimum steel.

Access doors without an Underwriter’s Laboratory label shall be provided in all non-rated construction
assemblies. Frame shall be sixteen (16) gauge minimum steel, panel shall be fourteen (14) gauge
minimum steel.

Frames and panels for access doors in restrooms, kitchens, and as indicated shall be stainless steel.

Access doors shall be provided with a baked-on enamel finish (prime coat), concealed spring type hinges,
flush-face type lock with key operation, and self-latching cylinder locks.

Access doors shall open a minimum of one-hundred-seventy-five (175) degrees.

All access doors shall be keyed alike. Coordinate locking mechanism type with owner prior to purchase
and installation.

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.
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2.3.

2.4.

B.

Galvanized steel wall pipes: ASTM AS53, schedule 40, with plain ends and welded steel collar; zinc
coated.

Galvanized steel pipe sleeves: ASTM AS53, type E, grade B, schedule 40, zinc coated, with plain ends.

Galvanized steel sheet sleeves: Minimum 20-gauge thickness; round tube closed with welded
longitudinal joint.

Polyvinyl chloride (PVC) pipe sleeves are not acceptable.

SLEEVE SEAL SYSTEMS

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

1. Sealing elements: Ethylene propylene diene monomer (EPDM) rubber or nitrile butadiene rubber
(NBR) 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.

B. Polyvinyl chloride (PVC) sleeve seal systems are not acceptable.

GROUT

A.  Standard: ASTM C1107, grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
B Characteristics: Non-shrink; recommended for interior and exterior applications.

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

D Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1.

3.2

2401

GENERAL

A.

The contract documents are diagrammatic and are indicative of the work to be performed. It is not
intended that they show every pipe, fitting, offset, change in direction, or appurtenance required for a
complete installation.

All materials used shall be installed in strict accordance with the standards under which the materials are
accepted and approved. In the absence of such installation procedures, the manufacturer’s instructions
shall be followed. Where the requirements of referenced standards or manufacturer’s installation
instructions do not conform to minimum provisions of the North Carolina Plumbing Code, the provisions
of the North Carolina Plumbing Code shall apply.

EXCAVATION, BACKFILLING, COMPACTION, AND RESURFACING

A.

General:

1. The contractor shall notify “ONE CALL” prior to any work.
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9.

The contractor shall perform all excavation, backfilling, compaction, and necessary resurfacing for
all piping, equipment, and accessories. Piping installation shall be in accordance with local water,
sewer, and gas utility regulations and applicable state and local codes.

The contractor shall provide all bracing, sheathing, and shoring necessary to perform and protect
their excavations. The contractor shall provide safety rails, lights, signs, etc. as necessary or required
for safety, or as required to conform to governing codes and laws.

The contractor shall provide, maintain, and operate pumping equipment of sufficient capacity to
ensure that all their excavations and trenches are always kept free of water.

The contractor shall protect existing structures, utilities, sidewalks, pavements, and other facilities
not indicated for removal from damage caused by settlement, lateral movement, undermining,
washout, and other hazards from excavation operations.

Existing utility lines shown on the contract documents do not indicate the exact location of the lines.
The location and depth of all utilities shall be marked and recorded prior to any excavation. Should
uncharted or incorrectly charted piping or other utilities be uncovered during excavation, the
contractor shall contact the professional immediately for directions before proceeding further with
work in this area.

All surfaces of streets, walkways, seeded areas, or finished grade areas disturbed by the excavation
shall be restored to their original condition and/or as indicated in the contract documents.

The presence of explosives on the project site or the use of explosives in the execution of the work
under this contract is prohibited.

Buried piping shall be supported throughout its entire length.

Trenching:

1.
2.

All plumbing excavation is unclassified.

If trench excavation operations are performed when the atmospheric temperature is less than thirty-
five (35) degrees Fahrenheit, the contractor shall provide cold weather protection as required to
protect excavated trench bottoms from freezing. Piping shall not be placed in a trench containing
water or on a subgrade containing frost.

Take up and relay pipe that is not laid true to required alignment or grade. Pipe that has had its joints
disturbed after installation shall be taken up and relayed. Deviation from the required lines and
grades will not be permitted unless approved by the professional.

Trenches shall be dug to uniform width not less than twelve (12) inches and not more than sixteen
(16) inches wider than the bell diameter of the piping. Trench sides shall be vertical. Carry depth of
trenches for piping as required to establish required slopes and invert elevations. Beyond building
perimeter, keep bottom of trenches sufficiently below finished grade to protect against frost. The
bottom of trenches shall be accurately graded to provide uniform and smooth flow throughout.

Where trenches are excavated such that the bottom of the trench forms the bed for the pipe, solid
and continuous load-bearing support shall be provided between joints. Bell holes, hub holes, and
coupling holes shall be provided at points where piping is joined. Such pipe shall not be supported
on blocks to grade. In instances where the materials manufacturer’s installation instructions are more
restrictive that those prescribed by the North Carolina Building Code, the material shall be installed
in accordance with the more restrictive requirement.

Where trenches are excavated below the installation level of the pipe such that the bottom of the
trench does not form the bed for the pipe, the trench shall be backfilled to the installation level of
the bottom of the pipe with sand or fine gravel placed in layers not greater than six (6) inches in
depth and such backfill shall be compacted after each placement.
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Where rock is encountered in trenching, the rock shall be removed not less than three (3) inches
below the installation level of the bottom of the pipe, and the trench shall be backfilled to the
installation level of the bottom of the pipe with sand tamped in place so as to provide uniform load-
bearing support for the pipe between joints. The pipe, including joints, shall not rest on rock at any
point.

If soft materials of poor load-bearing quality are found at the bottom of the trench, stabilization shall
be achieved by over-excavating not less than two (2) pipe diameters and backfilling to the
installation level of the bottom of the pipe with fine gravel, crushed stone, or a concrete foundation.
The concrete foundation shall be bedded with sand tamped into place so as to provide uniform load-
bearing support for the pipe between joints.

Allunderground piping shall be laid on first class granular bedding. The bedding shall be a minimum
depth of six (6) inches or one-fourth (1/4) the pipe diameter, whichever is greater. The bedding shall
provide uniform longitudinal support to the pipe and shall be laid to provide the grade and line as
shown on the drawings or as directed by the professional. Hand-tamp the embedment materials
under the haunches and around the pipe to the spring-line of the pipe to a compaction density of
ninety-five (95) percent. Final embedment for ferrous pipe materials shall extend from the spring-
line of the pipe to a depth of six (6) inches minimum above the top of the pipe. Final embedment
for nonmetallic pipe shall extend from the spring-line of the pipe to a depth of eighteen (18) inches
minimum above the top of the pipe.

Backfilling:

1.
2.

Backfilling shall not be undertaken until all tests and inspections have been made.

When the type of backfill material is not indicated on the plans or is not specified, the excavated
material may be used, provided that such material consists of loam, clay, sand, gravel, or other
material that is suited for backfilling. From one (1) foot above the top of the pipe to subgrade,
material containing stones greater than three (3) inches in their greatest dimension may not be used.

Backfill shall be free from discarded construction material and debris. Loose earth free from rocks,
broken concrete and frozen chunks shall be placed in the trench in six (6) inch layers and tamped in
place until the crown of the pipe is covered by twelve (12) inches of tamped earth. The backfill
under and beside the pipe shall be compacted for pipe support. Backfill shall be brought up evenly
on both sides of the pipe so that the pipe remains aligned. In instances where the manufacturer’s
instructions for materials are more restrictive than those prescribed by the North Carolina Plumbing
Code, the material shall be installed in accordance with the more restrictive requirement.

Backfill trenches to a depth of twelve (12) inches above the top of the outside barrel of the pipe.
Continue thereafter with the backfill in twelve (12) inch lifts.

Compaction:

1.

3.

Compaction shall be accomplished by approved equipment suited to the soil being compacted.
Material shall be moistened or aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.

Compacting of this backfill by puddling or jetting will not be permitted. Use mechanical tampers to
compact backfill materials in trench refill operations to produce a density of backfill at the bottom
of each layer of not less than ninety-five (95) percent of the maximum density obtained at optimum
moisture content, in accordance with ASTM D1557, method D and ASTM D1556, sand cone
method.

The use of specialty equipment for compaction of backfill is prohibited.

Resurfacing:
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All trench backfill shall be brought to subgrade, ready for base material or topsoil. After the initial
aggregate backfill layer has been placed, refill the remainder of the trench using backfill materials
as follows:

Lawns: Successive six (6) inch layers of clean earth backfill material shall be deposited after initial
aggregate backfill. This backfill shall consist of excavated material free from large clods of earth
and stone. If stones greater than three (3) inches are encountered, remove stones from the site and
haul in clean earth backfill. The entire trench shall be uniformly tamped after each successive layer
is deposited. Replace topsoil to its original depth and crown to such height as required.

Walks and parking areas: Clean earth backfill compacted in six (6) inch layers to a depth of eight
(8) inches below the adjacent existing surfaces. Refill the remaining eight (8) inches with compacted
stone and replace walk or paving as required.

Paved areas: When working within the right-of-way limits of all state highways, backfilling must
be in accordance with the requirements of the State Department of Transportation. Trenches located
within the areas described above shall be backfilled with aggregate material from the top of the pipe
bedding to the bottom elevation of the pavement structure and must be spread and compacted in
layers not to exceed four (4) inches when using a mechanical damper. The contractor is to
understand that payment for special backfilling material shall not be made unless specifically
provided in the form of a proposal.

3.3.  ACCESS PANEL INSTALLATION

A.

The contractor shall furnish access doors to the general contractor for installation in ceilings, walls,
partitions, and floors for access to valves, drains, and other appurtenances which require routine access
for proper maintenance, operation, and inspection.

Access door locations shall be as determined by field conditions for optimum access to equipment and
shall be reviewed by the owner and professional before final installation. Access door locations shall be
subject to the following:

Bottom of access doors shall not be lower than the top of the partition base, or a minimum of six (6)
inches above floor, whichever is greater.

Tops and/or sides of access panels shall be a minimum of six (6) inches from the ceiling, any other
opening, or from the edge of a wall.

3.4. SLEEVE INSTALLATION

A.

B.

2401

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

Galvanized steel pipe sleeves: Interior fire-rated partitions; interior non-rated partitions; and
concrete slabs above grade.

Galvanized steel sheet sleeves: Interior non-rated partitions.

Sleeves are not required for core-drilled holes.

Install sleeves in suspended concrete floors, concrete roof slabs, and masonry walls as new slabs and
walls are constructed.

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
two (2) inches above finished floor level.

2. Using grout, seal the space outside of sleeves in slabs and walls.
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C.

Install sleeves for pipes passing through interior partitions.
1. Cutsleeves 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.

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 of sealants.

Fire-resistance rated 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 per the associated UL detail’s listing.

3.5. SLEEVE SEAL SYSTEM INSTALLATION

A.

Cast iron pipe sleeves with sleeve seals: Exterior masonry walls above and below grade and concrete
slabs on grade.

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

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

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.

3.6. INSPECTION AND TESTING

A.

2401

General:

1. New plumbing systems and parts of existing systems, which have been altered, extended, or
repaired, shall be tested to disclose leaks and defects.

2. The contractor shall notify the professional a minimum of five (5) working days prior to testing to
coordinate the testing and inspection procedures.

3. The contractor shall provide all equipment, material, labor, etc. required for testing the plumbing
systems.

4. All new, altered, extended, or replaced plumbing systems shall be left uncovered and unconcealed
until it has been inspected, tested, and accepted by the professional. Where such work has been
covered or concealed before it has been inspected, tested, and accepted, it shall be uncovered by the
contractor at their own expense as directed by the professional.

5. If the professional determines that the plumbing systems do not pass the prescribed tests, the
contractor shall be required to make the necessary repairs at their own expense. The contractor shall
inspect and retest the systems. Repairing, inspection, and testing shall be continued until all systems
pass as determined by the professional.

Test gauges:

1. Tests requiring a pressure of ten (10) psi or less shall utilize a testing gauge having increments of
one-tenth (0.1) psi or less.

PLUMBING GENERAL REQUIREMENTS 220100 - 14



WCPS | Rosewood Middle School
Addition and Renovation

2. Tests requiring a pressure of greater than ten (10) psi but less than or equal to one hundred (100) psi
shall utilize a testing gauge having increments of one (1) psi or less.

3. Tests requiring a pressure of greater than one hundred (100) psi shall utilize a testing gauge having
increments of two (2) psi or less.

END OF SECTION 220100
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SECTION 220105 - PLUMBING SUBMITTAL REQUIREMENTS

PART 1 - GENERAL

1.1.

1.2.

1.3.

2401

STIPULATIONS

A.

General provisions of the contract documents including general and supplementary conditions apply to
all work in this division.

Failure of the contractor to provide a complete submittal package may result in delay in processing time.
All such delays to the project resulting from the contractor’s failure to provide submittals in a timely
fashion will be the responsibility of the contractor.

DEFINITIONS

A.

Industry standard: Printed copies of the current standards recognized in the industry. Current means the
latest issue as of the date of these specifications; within the text of these specifications the date suffix
frequently shown with identification numbers has been omitted.

Manufacturer’s data: Product manufacturer’s standard printed information, including promotional
brochures, product specifications, installation instructions and diagrams, statements of compliance with
standard performance charts or curves, and similar information concerning the standard portions of a
manufacturer’s products.

Manufacturer’s warranty: Manufacturer’s standard printed commitment about a specific product and
normal application, stating that certain acts of restitution will be performed for the purchaser or owner
by the manufacturer, if and when the product fails within certain operational conditions and time limits.

Operation and maintenance instructions: The written instructions by the manufacturer, fabricator, or
installer of equipment or systems, detailing the procedures to be followed by the owner in operation,
maintenance, control, and shutdown of each operating item of the equipment or system.

Shop drawings: Project shop drawings and other data prepared specifically for fulfillment of the project
requirements. Shop drawings include fabrication, layout, setting, installation, coordination, and similar
drawings and diagrams, and include performance data associate therewith, including weights, capacities,
speeds, outputs, consumption, efficiencies, voltages, amperages, cycles, phases, noise levels, operating
ranges, and similar information.

Test reports: Specific reports prepared by an independent testing laboratory, showing the results of
specified testing on either the material or equipment provided or on identical material or equipment.

SUBSTITUTIONS

A.

Submittals are not opportunities for gaining acceptance of substitutions. Where three (3) or more
manufacturers are specified by name or by catalog reference, the contractor shall select for use any of
those so specified.

Should the contractor desire to substitute another manufacturer’s equipment for one specified by name,
the contractor shall apply in writing at least ten (10) business days prior to bid date for such permission.
The contractor shall provide submittal data for the professional’s consideration. No substitution shall be
made for any material, article, or process under the contract unless approved by the professional.

Any time that is required by the professional for a request to review submittals for substitutions after the
award of bids will be billed to the contractor at the professional’s published hourly billing rate. The
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L.5.
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professional’s review time will be billed to the contractor whether the proposed substitution is accepted
or rejected.

SUBMITTAL FORM AND PROCEDURES

A.

Submittals shall be assembled as single file electronic submittals. Transmittals shall be included within
the file as the first page.

Submittals shall be made in separate packages containing all the required documentation indicated in
each specification section. Only one (1) submittal package shall be made for each specification section.
Partial submissions will not be addressed.

Submittals shall be complete and clearly identified and cross-referenced to the appropriate specification
section.

The data shown on the submittals shall be complete with respect to dimensions, design criteria, materials
of construction, and the like to enable the professional to review the information as required.

The contractor shall stamp the submittals and verify by signature that the submittals have been checked
for compliance with the contract documents and appropriate means have been taken to ensure that the
material or equipment will fit into the space available.

At the time of each submission, the contractor shall in writing call the professional’s attention to any
deviations that the submittal may have from the requirements of the contract documents.

The submittals shall be clearly marked indicating which specific options are being considered and with
all related information.

The professional’s review of submittals is for general conformance with design concept only.
Corrections or comments made on the submittals during review do not relieve the contractor from
compliance with requirements of the contract documents.

The contractor is responsible for all quantities, dimensions, and coordination of the work of all trades.
The contractor is responsible for selecting fabrication processes and techniques of construction and for
performing all work in a safe and satisfactory manner.

No work requiring a submittal shall be commenced until the submittal has been reviewed by the
professional.

A copy of each approved submittal shall be kept in good order by the contractor and shall be made
available at the site.

OPERATION AND MAINTENANCE MANUALS

A.
B.

Submit after owner acceptance for review by the professional.
The contents of the submittal shall be prepared as follows:
1. Table of contents.

2. A directory listing names, addresses, and telephone number of professional, contractor,
subcontractors, and equipment suppliers.

3. Project documents and certificates:
a. Certificates of compliance.

b. Photocopies of warranties and bonds.
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c. Material safety data sheets (MSDS).

4. Operation and maintenance instructions subdivided by specification section. For each item, identify
the following:

a. Significant design criteria.
b. Parts list for each component.
¢. Maintenance instructions for equipment and systems.

d. Maintenance instructions for finishes including recommended cleaning methods and materials
and operating instructions.

e. Special precautions identifying detrimental agents.

f.  Special requirements of other sections of this specification noted to be included in the operation
and maintenance manual.

C. Submit copies for review by the owner ten (10) business days prior to owner training.

END OF SECTION 220105
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SECTION 220500 — PLUMBING FIRESTOPPING

PART 1 - GENERAL

1.1.

1.2

1.3.

2401

SUMMARY

A.  This section includes firestopping requirements and information for Division 22 work.

DEFINITIONS

A.  Firestopping: The use of a material or combination of materials in a fire and/or smoke-rated structure

(wall or floor) where it has been breached, so as to restore the integrity of the fire and/or smoke rating
on that wall or floor.

System: The use of a specific firestop material or combination of materials in conjunction with a specific
wall or floor construction type and a specific penetrant(s).

Barrier: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.
Through-Penetration: Any penetration of a fire-rated wall or floor that completely breaches the barrier.

Membrane-Penetration: Any penetration in a fire and/or smoke-rated wall or floor/roof-ceiling assembly
that breaches only one side of the barrier.

Approved Testing Agencies: Not limited to: Underwriters Laboratory (UL), Factory Mutual (FM), and
Intertek Group (IG).

PERFORMANCE REQUIREMENTS

A.

Penetrations: Provide through-penetration and membrane-penetration firestop systems that are produced
and installed to resist the spread of fire, passage of smoke and other hot gases according to requirements
indicated, to restore the original fire and smoke resistance rating of assembly penetrated.

Provide and install complete penetration firestopping systems that have been tested and approved by
nationally accepted testing agencies per ASTM E814 or UL 1479 fire tests in a configuration that is
representative of field conditions.

1. F-Rated Systems: Provide firestop systems with F-ratings indicated and as required by the Building
Code.

2. T-Rated Systems: Provide firestop systems with T-ratings and F-ratings indicated and as required
by the Building Code.

3. L- Rated Systems: Provide firestop systems with L- ratings less than 5 cfm/sf.

4. W-Rated systems: Provide firestop systems that are resistant to water. For piping penetrations,
provide moisture-resistant through-penetration firestop systems.

For penetrations involving insulated piping, provide firestop systems not requiring removal of insulation.

Firestopping products shall have flame spread ratings less than 25 and smoke-developed ratings less than
450, as determined per ASTM E 84, except firestop products installed in plenum spaces shall have a
smoke developed rating less than 50.
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E.

Engineering Judgment (EJ): Where there is no specific third party tested and classified firestop system
available for an installed condition, the Contractor shall obtain from the firestopping material
manufacturer an Engineering Judgment (EJ) to be submitted to the Authority Having Jurisdiction (AHJ)
and Engineer for approval. The EJ shall follow International Firestop Council (IFC) guidelines.

SUBMITTALS

A.

Product Submittals:

1. Product Data: For each type of firestopping product selected. Manufacturers certification must
verify that firestopping materials are free of asbestos, lead and contain volatile organic compounds
(VOCs) within limits of the local jurisdiction. Include the following information:

a. Design Listings: Submit system design listings, including illustrations, from a qualified testing
and inspecting agency that is applicable to each firestop configuration.

b. Installation Instructions: Submit the manufacturer’s installation instruction for each firestop
assembly.

c. Engineering Judgements: Where there is no specific third party tested and classified firestop
system available for a particular configuration, the Contractor shall obtain from the firestopping
material manufacturer an Engineering Judgment (EJ) for submittal.

d. Firestop Schedule: Submit schedule itemizing the following:
1) Manufacturer’s product reference numbers and/or drawing numbers.
2) Listing agency’s design number.

3) Penetrating Item Description/Limits: Material, size, insulated or uninsulated, and
combustibility.

4) Maximum allowable annular space or maximum size opening.
5) Construction type.

6) F rating and, if applicable, T, L, and W ratings.

QUALITY ASSURANCE

A.

Provide firestopping system design listings from FM Global’s “Building Materials Approval Guide”,
Intertek’s “Directory of Listed Building Products”, or UL’s “Fire Resistance Directory” in accordance
with the appropriate ASTM Standard(s).

Single Source Limitations: Obtain firestop systems for all conditions from a single manufacturer.

1. Materials from different firestop manufacturers shall not be installed in the same firestop system or
opening.

Firestopping material shall be asbestos and lead free and shall not incorporate nor require the use of
hazardous solvents.

Firestopping sealants must be flexible, allowing for normal movement.

Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back from
contact surfaces such that a void is created.

Firestopping materials shall be moisture resistant and may not dissolve in water after curing.
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1.6.

Materials used shall be in accordance with the manufacturer’s written installation instructions.

Installer Qualifications: Installing sub-contractor shall be approved by FM Global according to FM
Global 4991, "Approval of Firestop Contractors," or complies with its "Qualified Firestop Contractor
Program Requirements."

L All firestop materials shall be installed prior to expiration date. Store and handle materials per
manufacturer’s instructions to prevent deterioration or damage due to moisture, temperature changes,
contaminants, or other causes.

COORDINATION

A.  Coordinate areas prior to firestopping installation with the Owner, Construction Manager and/or all other
Contractors.

B. Coordinate construction of openings and penetrating items to ensure that firestopping assemblies are
installed according to specified requirements. Opening shall not exceed maximum restrictions allowable
for annular spacing per listing or acceptable Engineering Judgments.

C. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-
penetration firestop systems.

D. Do not conceal firestopping installations until the Owner’s inspection agency or Authorities Having
Jurisdiction have examined each installation.

E. Schedule firestopping after installation of penetrants and joints but prior to concealing or obstructing

access to areas requiring firestopping.

PART 2 - PRODUCTS

2.1.

2.2.

2401

MANUFACTURERS

A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.  Emerson / Nelson Firestop Products.
2. Hilti.

3. 3M, Fire Protection Products Division.

4. Tremco.

FIRESTOPPING

A.  Firestopping products specified in system design listings by approved testing agencies may be used
providing they conform to the construction type, penetrant type, annular space requirements and fire
rating involved in each separate assembly.

B. Accessories: Provide components for each firestop system that is needed to install fill materials and to

comply with “Performance Requirements” Article. Use only components specified by the firestopping
manufacturer and by the approved testing agencies for the firestop systems indicated. Accessories
include, but are not limited to the following items:

1. Permanent forming/damming/backing materials, including the following:

a. Slag wool fiber insulation.
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b. Foams or sealants used to prevent leakage of fill materials in liquid state.
c. Fire-rated form board.
d. Polyethylene/polyurethane backer rod.
e. Rigid polystyrene board.
2. Temporary forming materials.
3. Substrate primers.
4. Steel sleeves.

C.  All firestopping products and systems shall be designed and installed so that the basic sealing system
will allow the full restoration of the thermal and fire resistance properties of the barrier being penetrated
with minimal repair if penetrants are subsequently removed.

D.  Mold Resistance: Provide penetration firestopping with mold and mildew resistance rating of zero (0)
as determined by ASTM G21.

PART 3 - EXECUTION

3.1. GENERAL REQUIREMENTS

A.  Provide firestop systems consisting of a material, or combination of materials installed to retain the
integrity of fire resistance rated construction by maintaining an effective barrier against the spread of
flame, smoke and/or hot gases through penetrations, fire resistive joints, and perimeter openings in
accordance with the requirements of the Building Code for this project.

B.  Firestop systems shall be used in locations including, but not limited to, the following:

1. Penetrations through fire resistance rated floor and roof assemblies including both empty openings
and openings containing penetrants.

2. Penetrations through fire resistance rated wall assemblies including both empty openings and
openings containing penetrants.

3. Membrane penetrations in fire resistance rated wall assemblies where items penetrate one side of
the barrier.

3.2. EXAMINATION

A.  Examine substrates and conditions for compliance with requirements for opening configurations,
penetrating items, substrates, and other conditions affecting performance.

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

C. Verify that all pipes, conduits, cables, and/or other items which penetrate fire-rated construction have
been permanently installed prior to installation of firestops.

3.3.  PREPARATION

A. Surface Cleaning: Clean out openings immediately before installing firestop systems to comply with
written recommendations of firestopping manufacturer and the following requirements:
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B.

Remove from surfaces of opening substrates and from penetrating items foreign materials that could
interfere with adhesion of firestop systems.

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

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

INSTALLATION

A.

General: Install firestop systems to comply with firestopping manufacturer’s written installation
instructions and published drawings for products and applications indicated.

Apply firestopping in accordance with approved testing agencies listed system designs or manufacturer’s
EJ per the manufacturer’s installation instructions.

Verify that environmental conditions are safe and suitable for installation of firestop products.
Application areas shall be protected from weather, dry and within recommended temperature and
humidity ranges of materials being installed.

Install forming/damming/backing materials and other accessories required to support fill materials
during their application and in the position needed to produce cross-sectional shapes and depths required
to achieve fire resistance ratings required.

Install metal framing, mechanical attachments, safing materials and firestop materials as applicable
within the system design.

Install fill materials for firestop systems by proven techniques to produce the following results:

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

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

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

4. Tool non-sag firestop materials after their application and prior to the time skinning begins. Use
tooling agents approved by the firestopping manufacturer.

Label penetration ratings and UL detail numbers on wall surfaces directly adjacent to the penetrations.
This information shall be readily visible in non-occupied spaces, within chases and above ceilings.

1. Comply with Section 220553 for identification and labeling requirements.

FIELD QUALITY CONTROL

A.

Inspecting Agency: Authorities Having Jurisdiction, the Owner, or Owner’s Representative shall be
allowed to perform random destructive testing during inspection of firestop systems to verify compliance
per listings or manufacturer’s installation instructions. All areas of work must be accessible until
inspection by the applicable Authorities Having Jurisdiction and inspection agencies. The contractor
shall be responsible to repair all tested assemblies with no cost to the owner.

Proceed with enclosing firestop systems with other construction only after inspections are complete.
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C. Where deficiencies are found as determined by the Engineer, remove and replace firestop systems so
they comply with requirements.

3.6. CLEANING AND PROTECTION

A.  Clean off excess fill materials adjacent to openings, as work progresses by methods and with cleaning
materials that are approved in writing by firestopping manufacturer(s) and that do not damage materials
in which openings occur. Leave finished work in neat, clean condition with no evidence of spillovers or
damage to adjacent surfaces.

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

END OF SECTION 220500
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SECTION 220519 — PLUMBING INSTRUMENTS AND GAGES

PART 1 - GENERAL

1.I. SUMMARY

A.

Section includes instruments and gages for plumbing systems.

1.2.  SUBMITTALS

A.

B.

Product Submittals: For each type of product indicated.
1. Product Certificates: For each type of instrument and gage from manufacturer.
Closeout Submittals:

1. Operation and Maintenance Data: For instruments and gages to include in operation and
maintenance manuals.

PART 2 - PRODUCTS

2.1. THERMOMETERS

A.

B.

Standard: ASME B40.200.

Liquid-in-Glass Thermometers: 9-inch cast aluminum case with adjustable angle; glass tube with
magnifying lens and blue or red organic liquid; non-reflective aluminum with permanently etched scale
markings graduated in deg F and deg C; glass window; aluminum stem of length suitable for application
for Thermowell installation; 1-1/4 inch connector with ASME B1.1 screw threads; and accuracy to plus
or minus 1 percent of scale range.

Light-Activated Thermometers: 6-inch metal or plastic case with adjustable angle; digital display with
scale graduated in deg F and deg C; aluminum stem of length suitable for application for Thermowell
installation; 1-1/4 inch connector with ASME B1.1 screw threads; and accuracy to plus or minus 1 deg
C.

Thermometer Scale Ranges for Piping Systems:
1. Cold Water: 0 to 100 deg F.
2. Hot Water: 0 to 250 deg F.

Thermometer stems shall be of length to match thermowell insertion length.

2.2. THERMOWELLS

A.
B.

2401

Standard: ASME B40.200.

Thermowells: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
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2.3.

24.

2.5.

1. Material for Use with Copper Tubing: Copper-nickel (90-10) or copper-nickel (70-30).
2. Type: Stepped shank unless straight or tapered shank is indicated.

3. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.

4. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

5. Bore: Diameter required to match thermometer bulb or stem.

6. Insertion Length: Length required to match thermometer bulb or stem.

7. Lagging Extension: Include on thermowells for insulated piping and tubing.

8. Bushings: For converting size of thermowell's internal screw thread to size of thermometer

connection.

C. Heat-Transfer Medium: Mixture of graphite and glycerin.

PRESSURE GAGES

A.  Standard: ASME B40.100.

B. Dial-Type Pressure Gages: Oil-filled, cast aluminum case with 4-1/2 inch nominal diameter; non-
reflective aluminum dial with permanently etched scale markings graduated in psi and kPa; bourbon
tube pressure element assembly; brass pressure connection with NPS 1/4 or 1/2 inch ASME B1.20 pipe
threads and bottom-outlet; mechanical movement with link pressure element and connection to pointer;
glass window; stainless steel ring; dark colored metal pointer; and accuracy to plus or minus 1 percent
of scale range.

C. Scale Ranges for Piping Systems:

1. Cold and Hot Water: 0 to 100 psi.

GAGE ATTACHMENTS

A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and surge-
dampening device. Include extension for use on insulated piping.

B.  Valves: Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

TEST PLUGS

A.  Test Plug: Test-station fitting made for insertion into piping tee fitting; brass or stainless steel body

including extended stem when used on insulated piping; core inserts and gasketed and threaded cap;
ASME B1.20.1 pipe threads; chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber
core inserts; rated for a minimum of 500 psig at 200 deg F.

PART 3 - EXECUTION

3.1.

2401

INSTALLATION

A.

Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
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B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to
match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.

Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

m m o 0

Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases
with tubing and support tubing to prevent kinks. Use minimum tubing length.

G.  Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most
readable position.

H.  Install valve and snubber in piping for each pressure gage for fluids.

L Install test plugs in piping tees.

J. Install flow indicators in piping systems in accessible positions for easy viewing.

K.  Install permanent indicators on walls or brackets in accessible and readable positions.
L. Install connection fittings in accessible locations for attachment to portable indicators.
M. Install thermometers in the inlet and outlet piping of each:

1. Water heater.

N.  Install pressure gages in the inlet and outlet piping of each:
1. Plumbing pump.
2. Pressure-reducing valve.

3.  Water heater.

3.2.  ADJUSTING

A.  Adjust faces of instruments and gages to proper angle for best visibility.

END OF SECTION 220519
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SECTION 220523 — PLUMBING PIPING VALVES

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

2401

SUMMARY

A.  Section includes general duty valves for plumbing piping systems such as ball, check, and globe valves
and associated accessories.

SUBMITTALS

A.  Product Submittals: For each type of valve indicated.

QUALITY ASSURANCE
A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
B.  ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.

2. ASME B31.1 for power piping valves.

3. ASME B31.9 for building services piping valves.

DELIVERY, STORAGE AND HANDLING
A.  Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.
B.  Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor storage
is necessary, store valves off the ground in watertight enclosures.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use hand wheels or
stems as lifting or rigging points.
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PART 2 - PRODUCTS

2.1.

2.2.

2.3.

2401

MANUFACTURERS

A.

Manufacturers: Subject to compliance with requirements, provide product by one of the following:
1. Apollo Valves / Conbraco.

2.  Milwaukee Valve / Hammond Valve.

3. NIBCO.
4. Watts.

GENERAL REQUIREMENTS

A.  Refer to plumbing valve schedule articles for applications of valves.

B.  NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable water service.

C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper
alloy (brass) containing more than 15-percent zinc are not permitted.

D.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for system pressures
and temperatures.

E. Valve Sizes: Same as upstream piping unless otherwise indicated.

F. Valve Actuator Types:
1. Hand Wheel: For valves other than quarter-turn types.
2. Hand Lever: For quarter-turn valves 4-inches NPS and smaller except plug valves.

G.  Valves in Insulated Piping: Provide 2-inch stem extensions.
1. Ball Valves: With extended operating handle of non-thermal-conductive material, and protective

sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

H.  Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.
2. Threaded: With threads according to ASME B1.20.1.

L. Valve Bypass and Drain Connections: MSS SP-45.

BALL VALVES

A.  Ball Valves, 2-inches NPS and smaller: Two-piece, full-port, quarter-turn, forged brass or bronze ball
valves with stainless steel trim, PTFE seats, adjustable stem packing and anti-blowout stem, rated for
600 psig CWP (cold working pressure). Valves shall comply with MSS SP-110. Valves shall have
threaded ends.

B. Ball Valves, 2 1/2-inches NPS and larger: Split-body, full-port, ASTM A126 iron body with stainless

steel trim, PTFE seats, rated for 200 psig CWP (cold working pressure). Valves shall comply with MSS
SP-72. Valves shall have flanged ends.
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24.

2.5.

2.6.

2.7.

CHECK VALVES

A.  Swing Check Valves, 2-inches NPS and smaller: Y-pattern bronze swing check valves for horizontal
flow with bronze disc and Class 125 rated for 200 psig CWP (cold working pressure). Valves shall
comply with MSS SP-80 Type 3. Valves shall have threaded ends.

GLOBE VALVES

A.  Globe Valves, 2-inches NPS and smaller: Bronze body with integral seat and union-ring bonnet globe
valves with bronze trim, PTFE or TFE seats and asbestos-free packing, Class 125 rated for 200 psig
CWP (cold working pressure). Hand-wheels shall be malleable or ductile iron. Valves shall comply
with MSS SP-80. Valves shall have threaded ends.

MANUAL CALIBRATED BALANCING VALVES

A.  Manual Calibrated Balancing Valves: Armstrong CBV Series, Bell & Gossett Circuit Setter Plus Series,
Griswold QuickSet Series or TACO Accu-Flo Series.

1. Flow Verification: Provide a differential pressure versus flow calibration charts for use by the
Engineer and TAB sub-contractor.

AUTOMATIC BALANCING VALVES

A.  Automatic Balancing Valves: Valves shall maintain constant flow within 5 percent, plus or minus, over
system pressure fluctuations.

1. Flow Verification: Provide electronic differential pressure meter that can read differential pressure
including flowmeter, probes, hoses, flow charts and carrying case.

2. Cartridge Exchange: For up to 1 year from acceptance of the final TAB Report, up to 10% of
cartridges in the project may be replaced as needed for any reason as determined by the Engineer.

B.  Automatic Balancing Valves, 2-inches NPS and smaller: Combination automatic balancing valve and
isolation valve with Y-pattern brass body; removable stainless steel flow cartridge; stainless steel spring;
EPDM O-ring; two pressure and temperature ports; and rated for 175 psig CWP (cold working pressure).
Isolation valve shall be quarter-turn ball valve with brass or stainless steel ball. Flow cartridge shall be
stamped with flow rate. Flow Design (FDI) AutoFlow AC Series, Griswold Isolator R Series, Nexus
Valve UltraMatic UM Series, or Victaulic 76 Series.

PART 3 - EXECUTION

3.1.

2401

EXAMINATION

A.  Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible
by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

D.  Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Verify that gasket is of proper size, that its material composition is suitable for
service, and that it is free from defects and damage.
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3.2

3.3.

3.4.

E. Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

A.  Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance,
and equipment removal without system shutdown.

B. Install valves in branch lines to isolate sections of the piping system.
Locate valves for easy access and provide separate support where necessary.

D.  [Install valves in horizontal piping with stem at or above center of pipe. Valves with stems below center
of piping are not acceptable.

E. Install valves in position to allow full stem movement.

F. Valves shall be equipped with stem extensions for all applications where the piping will be insulated.

G. Install check valves at each pump discharge and elsewhere as required to control flow direction.

H.  Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.

ADJUSTING

A.  Adjust or replace valve packing after piping systems have been tested and put into service but before

final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A.

Piping systems shall use the following valve types unless otherwise indicated on the drawings or in other
Division 22 sections:

1. Shutoff: Ball.
2. Throttling: Globe or ball.
3. Pump Discharge Check Valves: For 2-inches NPS and smaller, swing check valves.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves with
higher SWP classes or CWP ratings may be substituted.

END OF SECTION 220523
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SECTION 220529 — PLUMBING HANGERS AND SUPPORTS

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

SUMMARY

A.

Section includes pipe hangers and hanger shields, metal framing systems, fastener systems, pipe-stands,
and equipment supports.

PERFORMANCE REQUIREMENTS

A.  Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and design
criteria indicated.

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the
effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI
7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight
of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

SUBMITTALS

A.  Qualification Submittals: Welding certificates.

B. Product Submittals: For each type of product indicated.

QUALITY ASSURANCE

A.  Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS DI.1,
"Structural Welding Code - Steel."

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

Vessel Code.

PART 2 - PRODUCTS

2.1.

2401

METAL PIPE HANGERS AND SUPPORTS

A.

Carbon-Steel Pipe Hangers and Supports: MSS SP-58, Types 1 through 58, factory-fabricated
components. Hangers shall be galvanized. Padded hangers shall be fiberglass pad or cushion to support
bearing surface of piping. Hanger rods shall be continuously threaded with nuts and washers made of
carbon steel.

Copper Pipe Hangers: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components. Hanger rods shall be continuously threaded with nuts and washers made of stainless steel.
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2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

TRAPEZE PIPE HANGERS

A.  Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural
carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

METAL FRAMING SYSTEMS

A.  Description: Shop or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
Channels shall be continuous slotted steel with in-turned lips. Channel nuts shall be designed to fit into
channel slot and when tightened to prevent slipping. Hanger rods shall be continuously threaded with
nuts and washers made of carbon steel.

THERMAL-HANGER SHIELD INSERTS

A.  Insulation-Insert Material: ASTM C 552, Type II cellular glass with 100-psig minimum compressive
strength. For cold piping systems, include vapor barrier.

B. Insert and shield shall cover the entire pipe circumference for trapeze of clamped systems and cover the
lower 180-degrees of pipe circumference for clevis or band hangers.

C.  Insert Length: Extend two (2) inches beyond sheet metal shield for piping operating below ambient air
temperature.
FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with
pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened
Portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads
and building materials where used.

EQUIPMENT SUPPORTS

A.  Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel
shapes.

MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36, carbon-steel plates, shapes, and bars; black and galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and nonmetallic
grout; suitable for interior and exterior applications.

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

PART 3 - EXECUTION

3.1.

2401

HANGER AND SUPPORT INSTALLATION

A.  Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building structure.
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B.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together
on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than four (4)
inches thick in concrete after concrete is placed and completely cured. Use operators that are
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated tool
manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.
Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and
other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom
of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops,
expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying as required by the North
Carolina Plumbing Code.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, 2-1/2-inches NPS and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to
forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum
pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping. Do not exceed pipe stress limits allowed by ASME B31.9 for
building services piping. Clamps may project through the insulation of hot piping systems. Use
thermal hanger shield inserts with clamp sized to match outside diameter of insert for cold piping
systems.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill
interior voids with insulation that matches adjoining insulation.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span
an arc of 180 degrees.

4. Shield Dimensions for Pipe: Not less than the following:
a. Less than 4-inches NPS: 12-inches long and 0.060-inch thick.
b. 4 to 6-inches NPS: 18-inches long and 0.060-inch thick.
c. 8to 14-inches NPS: 24-inches long and 0.075-inch thick.

d. 16 to 24-inches NPS: 24-inches long and 0.105-inch thick.
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3.2

3.3.

3.4.

3.5.

3.6.

2401

5. Pipes 8-inches NPS and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment
above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop
welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1 procedures for shielded, metal arc welding; appearance and
quality of welds; and methods used in correcting welding work; and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance
of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so contours of
welded surfaces match adjacent contours.

ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated
slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1
requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair
paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
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B.
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Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping
system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have
field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and
attachments for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
Use padded hangers for piping that is subject to scratching.

Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports:

1. Adjustable Steel Clevis Hangers (MSS Type 1).

2. Split-Ring Hangers (MSS Type 69): Piping 2-inches NPS and smaller.

3. Copper Pipe Hangers: For copper piping.

Trapeze Pipe-Hangers: Trapeze hangers shall be welded carbon steel pre-formed structural members
suspended by threaded rods. Comply with MSS SP-69. Each pipe shall be individually supported.

1. Adjustable Pipe Saddles (MSS Type 38).
2. Copper Pipe Saddles: For copper piping.
Vertical-Piping Clamps:

1. Riser Clamps (MSS Type 8).

Building Attachments: Install MSS compliant devices for all building attachments. Install them per
manufacturer’s instructions.

Saddles and Shields:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Comply with MFMA-103 for metal framing system selections and applications that are not specified in
piping system Sections.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where
required in concrete construction.

3.7. PIPE HANGER INSTALLATION

A.

2401

Steel Piping: Install hangers for steel piping with the following minimum rod sizes and maximum
spacing:
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HORIZONTAL PIPE HANGER SCHEDULE (STEEL/CAST-IRON)

SYSTEM WATER FUEL GAS WASTE AND VENT
MATERIAL | SCHEDULE 40 STEEL | SCHEDULE 40 STEEL | CAST-IRON SOIL DWV
MINIMUM | MAXIMUM | MINIMUM [MAXIMUM | MINIMUM [MAXIMUM
PIPE | HANGER | HANGER | HANGER | HANGER | HANGER | HANGER
DIAMETER| ROD DIA. | SPACING | ROD DIA. | SPACING | ROD DIA. | SPACING
(INCHES) | (NCHES) | (FEET) | (INCHES) | (FEET) | (NCHES)| (FEET)
112 3/8 6 3/8 6
3/4 3/8 6 3/8 8
1 3/8 6 3/8 8
11/4 3/8 6 3/8 8
1172 3/8 8 3/8 8 3/8 5
2 3/8 10 3/8 8 3/8 5
2112 3/8 10 1/2 10
3 172 12 172 10 112 5
4 5/8 12 5/8 10 5/8 5
5 5/8 12 5/8 10 5/8 5
6 3/4 12 5/8 10 34 5
8 3/4 12 3/4 5
10 7/8 12 7/8 5
12 7/8 12 7/8 5
14 1 12
16 1 12
18 11/4 12
20 11/4 12
24 11/2 12
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B. Copper Piping: Install hangers for drawn-temper copper piping with the following minimum rod sizes
and maximum spacing:
HORIZONTAL PIPE HANGER SCHEDULE (COPPER)
SYSTEM WATER FUEL GAS MGAS / VACUUM
MATERIAL |DRAWN-TUBE COPPER|DRAWN-TUBE COPPER|DRAWN-TUBE COPPER
MINIMUM [ MAXIMUM | MINIMUM | MAXIMUM | MINIMUM | MAXIMUM
PIPE HANGER | HANGER | HANGER | HANGER | HANGER | HANGER
DIAMETER| ROD DIA. | SPACING | ROD DIA. | SPACING | ROD DIA. | SPACING
(INCHES) | (INCHES) | (FEET) | (INCHES) | (FEET) | (INCHES) | (FEET)
1/2 3/8 5 3/8 4 3/8 6
3/4 3/8 5 3/8 6 3/8 6
1 3/8 5 3/8 6 3/8 8
11/4 3/8 5 3/8 8 3/8 8
11/2 3/8 8 3/8 8 3/8 10
2 3/8 8 3/8 8 3/8 10
21/2 1/2 8 1/2 10
3 1/2 10 1/2 10
4 5/8 10 1/2 10
5 1/2 10
6 5/8 10
8 3/4 10
C. Support vertical runs at roof, at each floor, and at 8-foot intervals between floors.
END OF SECTION 220529
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SECTION 220553 — PLUMBING SYSTEMS IDENTIFICATION

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes equipment, pipe, and duct labels and tags.

1.2. SUBMITTALS
A.  Product Submittals: For each type of product indicated.
1. Product Data: For each type of product indicated.

2. Samples: For color, letter style, and graphic representation required for each identification material
and device.

B. Closeout Submittals:

1. Valve Schedules: For each piping system to include in maintenance manuals.

1.3.  COORDINATION

A.  Coordinate the identification requirements with the Owner’s up-to-date standards prior to purchasing
materials.

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces
where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

D.  Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1.  EQUIPMENT LABELS

A.  Plastic Labels for Equipment: 1/8-inch multilayer, multicolor, plastic labels for mechanical engraving
suitable for temperatures up to 160 deg F with pre-drilled holes for stainless steel rivets or self-tapping
screws. Labels shall be minimum 2-1/2 inches wide and 3/4-inch tall with 3/8-inch white letters on black
background.

1. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's drawing designation or unique equipment number.

2.2.  WARNING SIGNS AND LABELS
A.  Warning Signs and Labels: 1/8-inch multilayer, multicolor, plastic labels for mechanical engraving

suitable for temperatures up to 160 deg F with pre-drilled holes for stainless steel rivets or self-tapping
screws. Labels shall be minimum 2-1/2 inches wide and 3/4-inch tall with 3/8-inch letters.
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2.3.

2.4.

2.5.

2.6.

1. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include caution and warning information, plus emergency notification instructions.

PIPE LABELS

A.  Pipe Labels: Pre-printed, color-coded, self-adhesive vinyl labels with lettering and flow direction
arrows. They shall have minimum 1-1/2-inch tall block lettering. The labels shall be suitable for
temperatures up to 160 °F and compatible with each substrate material.

VALVE TAGS

A.  Valve Tags: 0.032-inch thick brass or 0.025-inch thick stainless steel, stamped or engraved, with 1/4-
inch letters for piping system abbreviation and 1/2-inch numbers with pre-drilled or stamped holes for
beaded chain or S-hook attachment hardware.

B.  Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number,
piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-
operating position (open, closed, or modulating), and variations for identification. Mark valves for
emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

CEILING TAGS

A.  Ceiling Tags: 0.030-inch thick and 3/4 to 7/8-inch diameter rigid vinyl, self-adhesive, plastic tags with
pre-printed, minimum 1/8-inch tall block-letter text indicating the equipment, valve or accessory tag and
number designations.

WARNING TAGS

A.  Warning Tags: 5-1/4 inches wide and 3-inches tall, pre-printed or partially pre-printed, accident-
prevention tags, of plasticized card stock with matte finish suitable for writing, fastened with reinforced
grommet and wire. Tags shall have letters with large-size primary caption such as "DANGER,"
"CAUTION," or "DO NOT OPERATE."

PART 3 - EXECUTION

3.1.

3.2

2401

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 encapsulates.

PIPE LABEL INSTALLATION

A.  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 for fixtures and terminal units. Where flow
pattern is not obvious, mark each pipe at branch.
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3.3.

3.4.

3.5.

3.6.

3.7.
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3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. Ataccess 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 10 feet in areas of
congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

EQUIPMENT LABEL INSTALLATION

A.

B.

D.

Install or permanently fasten labels on each major item of plumbing equipment.

Central plumbing system equipment labels shall include capacity and design information. Submit
proposed label information for Engineer approval. The following are example:

1.  Water Heater:

WATER HEATER WH-1
INSTALLED: JUNE 2030
CAPACITY: 100 GALLONS
RECOVERY: 20 GPH
OUTPUT: 800 MBH
INPUT: 1000 MBH

Locate equipment labels where accessible and visible.

Equipment Color Schedule: Insulation color and label scheme shall match the associated piping system.

VALVE-TAG INSTALLATION

A.

Install tags on valves and control devices in piping systems, except check valves; valves within factory-
fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections;
and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units. List
tagged valves in a valve schedule.

CEILING TAG INSTALLATION

A.

Install ceiling tags on lay-in grid and access doors below equipment, valves and accessories above
finished ceilings. Center tags on grid members and doors.

WARNING-TAG INSTALLATION

A.

Write required message on, and attach warning tags to, equipment and other items where required.

RATED PENETRATION INSTALLATION

A.

Stencil penetration ratings and UL detail numbers on wall surfaces directly adjacent to the penetrations.
UL detail number shall match the material used. This information shall be readily visible in non-
occupied spaces, within chases and above ceilings. The following is an example:

2-HR RATED FIRE BARRIER
UL DETAIL SYSTEM NO. ABC-0000
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3.8.

SYSTEM IDENTIFICATION SCHEDULE

A.  Install equipment and piping identification materials with the color and abbreviations that match the
Owner’s standard practice. Refer to System Identification Schedule below.

SYSTEM IDENTIFICATION SCHEDULE

PIPING SYSTEMS ABBREV. BACKGROUND LETTERING
DOMESTIC WATER DCW/DHW/DHWR GREEN WHITE
NON-POTABLE WATER NPW LIGHT GRAY WHITE
REAGENT WATER DI/RO/DISTILLED BROWN WHITE
CONDENSATE DRAIN CD WHITE BLACK
STORM DRAINAGE STORM BLACK WHITE
SANITARY WASTE AND VENT WASTE/VENT BLACK WHITE
ACID WASTE AND VENT ACID WASTE/VENT | SAFETY YELLOW BLACK
COMPRESSED AIR AIR LIGHT ORANGE BLACK
INSTRUMENT AIR CONFORM TO NFPA 99, TABLE 5.1.11
MEDICAL-GRADE COMPRESSED AIR CONFORM TO NFPA 99, TABLE 5.1.11
VACUUM CONFORM TO NFPA 99, TABLE 5.1.11
MEDICAL GASES CONFORM TO NFPA 99, TABLE 5.1.11

FIRE PROTECTION FIRE BRIGHT RED WHITE
NATURAL GAS NG YELLOW BLACK
PROPANE GAS LPG YELLOW BLACK
FUEL OIL FO YELLOW BLACK
DIESEL FUEL DIESEL YELLOW BLACK
OTHERS SEE PLANS WHITE BLACK
VALVE TAGS BRASS BLACK
EQUIPMENT AND DUCT SYSTEMS ABBREV. BACKGROUND LETTERING
WARNING SIGNS SEE PLANS SAFETY YELLOW BLACK
CEILING GRID MARKERS SEE PLANS CLEAR BLACK
EQUIPMENT TAGS SEE PLANS BLACK WHITE

NOTE: PROVIDE FLOW ARROWS ON ALL PIPE MARKERS.
END OF SECTION 220553
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SECTION 220719 — PLUMBING INSULATION

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

L.5.

1.6.

SUMMARY

A.  Section includes insulation of plumbing piping systems.

SUBMITTALS

A.  Product Submittals: For each type of product indicated. Include thermal conductivity, water-vapor

permeance thickness, and jackets (both factory and field applied if any).

QUALITY ASSURANCE

A.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical
products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement
material containers, with appropriate markings of applicable testing agency.

1. Indoors installed in air plenums: Flame-spread index of 25 or less, and smoke-developed index of
50 or less.

2. Indoors not installed in air plenums: Flame-spread index of 25 or less, and smoke-developed index
of 450 or less.

DELIVERY, STORAGE AND HANDLING

A.  Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM
standard designation, type and grade, and maximum use temperature.

B. Storage: Insulation material shall be stored in a dry location sealed in plastic to prevent moisture
infiltration. Insulation material, installed or not, that becomes wet, dirty, etc. shall be removed and
replaced. “Dried” or “cleaned” insulation materials shall not be used.

COORDINATION

A.  Coordinate sizes and locations of supports, hangers, and insulation shields.

B.  Coordinate clearance requirements with piping installer for piping insulation application. Before
preparing piping shop drawings, establish and maintain clearance requirements for installation of
insulation and field-applied jackets and finishes and for space required for maintenance.

SCHEDULING

A. Schedule insulation installation after pressure testing systems. Insulation applied prior to satisfactory

test results shall be removed and replaced.

PART 2 - PRODUCTS

2401
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2.1.  INSULATION MATERIALS

A.  General: Comply with requirements in Piping Insulation Schedule and Field-Applied Jacket Schedule
articles for where insulating materials shall be applied.

1. Products shall not contain asbestos, formaldehyde, lead, mercury, or mercury compounds.

2. Products that come in contact with stainless steel shall have a leachable chloride content of less than
50 ppm when tested according to ASTM C 871.

3. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to
ASTM C 795.

4. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
5. Fitting Covers: Field apply insulation to cover valves, elbows, tees, and flanges.
B. Mineral-Fiber, Preformed Pipe Insulation:

1. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply
with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.

2. Typell, 1200 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply
with ASTM C 547, Type 11, Grade A, with factory-applied ASJ-SSL.

3. Thermal conductivity (k-value) maximum value of 0.34 BTU in /(hr sqft deg F) for fluid
temperatures above 350 deg F; 0.32 for fluids 350 deg F and lower; 0.30 for fluids 250 deg F and
lower; 0.29 for fluids 200 deg F and lower; 0.27 for fluids 60 deg F and lower; and 0.26 for fluids
40 deg F and lower.

C. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type I for tubular materials.

1. Thermal conductivity (k-value) maximum value of 0.15 BTU in /(hr sqft deg F) for fluid
temperatures 60 deg F and lower
2.2.  FACTORY-APPLIED JACKETS

A.  Insulation system schedules indicate factory-applied jackets for various applications. When factory-
applied jackets are indicated, comply with the following:

1. ASJ: White outward facing, bleached kraft-paper, fiberglass-reinforced scrim with aluminum-foil
backing.

2.  ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable
protective strip.

2.3. FIELD-APPLIED JACKETS

A.  Insulation system schedules indicate field-applied jackets for various applications. When field-applied
jackets are indicated, comply with the following:

1. PVC Jacket: High-impact resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-
C, 20-mils thick.

a. Adhesive: As recommended by jacket material manufacturer.

b. Color: Comply with Section 220553.
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2.

c. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

1) Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions,
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers
for lavatories.

Woven Glass-Fiber Fabric Jacket: Comply with MIL-C-20079H, Type I, plain weave, and pre-
sized a minimum of 8 0z./sq. yd.

2.4. INSULATING CEMENTS

A.
B.

C.

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

2.5.  PIPING INSULATION INSTALLATION MATERIALS

A.

2401

General: Adhesives, mastics and sealants shall be compatible with insulation materials, jackets, and
substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
Indoor applications shall comply with low-VOC requirements of Section 220100.

Adhesives:

1. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type I, Class 1.

2. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

3. ASJ Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket
lap seams and joints.

4. PVC Jacket Adhesive: Compatible with PVC jacket.

Mastics: Comply with MIL-PRF-19565C, Type II.

1.

Vapor-Barrier Mastic: Water based, white, suitable for indoor use on below-ambient services with
water-vapor permeance of 0.013 perm at 43-mil dry film thickness per ASTM E 96/E 96M,
Procedure B; service temperature range of minus 20 to plus 180 deg F; and solids content of 58
percent by volume and 70 percent by weight per ASTM D 1644.

Breather Mastic: Water based; white, suitable for indoor and outdoor use on above-ambient services
with service temperature range of minus 20 to plus 180 deg F; water-vapor permeance of 1.8 perms
at 0.0625-inch dry film thickness per ASTM F 1249; and solids content of 60 percent by volume
and 66 percent by weight.

Sealants:

1.

Joint Sealants: Permanently flexible, white or gray, elastomeric sealant with service temperature
range of minus100 to plus 300 deg F.

ASJ Flashing Sealants and Vinyl and PVC Jacket Flashing Sealants: Fire and water-resistant, white,
flexible, elastomeric sealant with service temperature range of minus 40 to plus 250 deg F.

Tapes:

1.

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
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2. PVC Tape: Vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable
for indoor and outdoor applications.

PART 3 - GENERAL

3.1.

3.2

3.3.

2401

INDOOR PIPING INSULATION SCHEDULE

A.

Domestic Cold Water:

1. Mineral-Fiber: 1/2-inch thick for 1/2 to 1-1/4-inches NPS and 1-inches thick for 1-1/2-inches and
larger.

Domestic Hot and Recirculated Water:

1. Mineral-Fiber: 1/2-inch thick for 1/2 to 1-1/4-inches NPS and 1-inches thick for 1-1/2-inches and
larger.

Storm Water and Overflow: Insulate all horizontal piping and the first 20 feet of piping downstream of
each roof drain. Insulate roof and overflow drain bodies with pre-formed insulation of the same type.

1. Mineral-Fiber: 1-inch thick for all pipe sizes.

Floor Drains, Traps and Sanitary Drain Piping: Insulate within 10 feet of all drains receiving condensate
and equipment drain water below 60 deg F.

1.  Mineral-Fiber: 1-inch thick for all pipe sizes.

Exposed Domestic Hot Water, Domestic Cold Water, and Sanitary Drains Piping and Stops for Plumbing
Fixtures for People with Disabilities:

1. Molded Vinyl: 1/8-inch thick for all pipe sizes, ADA compliant, and anti-microbial surface
compliant with ASTM G21. P-traps shall have vent at bottom.

FIELD-APPLIED JACKET SCHEDULE

A.

Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied
jacket over the factory-applied jacket.

Indoor Piping Jacket:
1. Concealed Piping: None.
2. Exposed Piping:

a. Uptosix (6) feet above floor and where exposed in food preparation and food service areas: 20
mils thick PVC.

b. Greater than six (6) feet above floor: woven-glass fiber fabric.

EXAMINATION

A.

Examine substrates and conditions for compliance with requirements for installation tolerances and other
conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
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3.4.

3.5.
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2. Verify that surfaces to be insulated are clean and dry.

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

PREPARATION

A.

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-
steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

A.

@ m m U

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of
voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each
item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install accessories
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports,
anchors, and other projections with vapor-barrier mastic.

1. [Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from
point of attachment to supported item to point of attachment to structure. Taper and seal ends at
attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation
inserts with adhesive or sealing compound recommended by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket,
arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry
film thicknesses.

Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation jacket. Secure
strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches on
center.
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3.7.
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3. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

4. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends
adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to
thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches
at least four (4) inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

For above-ambient services, do not install insulation to the following:
1. Testing agency labels and stamps.

2. Nameplates and data plates.

3. Manbholes.

4. Handholes.

5. Cleanouts.

Piping insulation shall be continuous and not interrupted by hangers and supports. Hangers shall include
factory-fabricated galvanized steel insulation shields that comply with MSS-58. Insulation installed that
encapsulates any part of the hanger shall be removed and reinstalled.

PENETRATIONS

A.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install
insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously
through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 220500 for firestopping and fire-resistive joint sealers.
Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 220500.

PIPE INSULATION INSTALLATION

A.

B.

Requirements in this article generally apply to all insulation materials except where more specific
requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material
and density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece
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and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with insulating cement
finished to a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.

Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material
and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely
to the next and hold in place with tie wire. Bond pieces with adhesive.

Insulate valves using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than
two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves,
insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams,
and irregular surfaces with insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than
two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill joints,
seams, and irregular surfaces with insulating cement. Insulate strainers so strainer basket flange or
plug can be easily removed and replaced without damaging the insulation and jacket. Provide a
removable reusable insulation cover. For below-ambient services, provide a design that maintains
vapor barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install
vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.
Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic to a smooth and well-shaped
contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric and
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing using PVC
tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match size and
color of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test
connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at
these connections by tapering it to and around the connection with insulating cement and finish with
finishing cement, mastic, and flashing sealant.

Install removable insulation covers at locations necessary to access components. Installation shall
conform to the following:

1.

Make removable flange and union insulation from sectional pipe insulation of same thickness as
that on adjoining pipe. Install same insulation jacket as adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation from
flanges or union long at least two times the insulation thickness over adjacent pipe insulation on
each side of flange or union. Secure flange cover in place with stainless-steel or aluminum bands.
Select band material compatible with insulation and jacket.

Construct removable valve insulation covers in same manner as for flanges, except divide the two-
part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of mitered blocks
wired to stainless-steel fabric. Secure this wire frame, with its attached insulation, to flanges with

PLUMBING INSULATION 220719 -7



WCPS | Rosewood Middle School
Addition and Renovation

3.8.

3.9.
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tie wire. Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve. Fill
space between flange or union cover and pipe insulation with insulating cement. Finish cover
assembly with insulating cement applied in two coats. After first coat is dry, apply and trowel second
coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a
metal jacket.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness
of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:
1. Install preformed valve covers manufactured of same material as pipe insulation when available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to
valve body. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

INSTALLATION OF MINERAL-FIBER INSULATION

A.

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-
clinched staples at six (6) inches on center.
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4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive as recommended by insulation material
manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness
of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with mineral-fiber blanket insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch,
and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when available.

2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe
insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire
or bands.

Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when available.
2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without disturbing
insulation.

4. Install insulation to flanges as specified for flange insulation application.

3.10. FIELD-APPLIED JACKET INSTALLATION

A.

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for
horizontal applications. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead
along seam and joint edge.

3.11. FINISHES

A.

2401

Paint pipe insulation with ASJ, glass-cloth, or other paintable jacket material. Color shall be selected by
the Owner. Refer to Section 220553 — Plumbing Piping and Equipment Identification.
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1. Prime with 2 coats of water-based white acrylic primer paint designed for use with associated jacket
material.

2. Finish with 2 coats of flat latex paint with fungicidal agent additive to render fabric mildew proof.
3. Do not field paint aluminum or stainless-steel jackets.

B.  Apply paint and primer at the recommended spreading rate and film thickness as recommended by the
paint manufacturer.

C.  Apply paint and primer within the environmental conditions recommended by the paint manufacturer
but not less than 55F; not more than 90F; and not more than 70% RH.

D.  Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation
manufacturer's recommended protective coating.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A.

Section includes pipe and fitting materials and joining methods for domestic water piping.

SUBMITTALS

A.

Product Submittals: For each type of product indicated.

1. Pipe and fitting manufacturing source list confirming the materials will be products of the United
States of America.

B. Construction Submittals: System purging and disinfecting reports.

C. Closeout Submittals: Final disinfecting report.

QUALITY ASSURANCE

A.  All piping and fittings shall be products of the United States of America. All other piping and fittings

will be removed from the project at the contractor’s expense.

1. This requirement does not apply to piping that is internal to and factory-fabricated and installed in
unitary equipment. The requirement does apply to all field-installed piping and skid-mounted
assemblies with factory-fabricated and installed piping.

PART 2 - PRODUCTS

2.1.

2.2.

2401

PERFORMANCE REQUIREMENTS

A.

Domestic water piping and components shall be capable of withstanding 80 psig at 75 °F. Piping systems
shall be pressure tested, leak tested, flushed, and disinfected:

COPPER TUBE AND FITTINGS

@ = = o o w »

Drawn-Temper (“Hard”) Copper Tubing: ASTM B 88, Type L.
Annealed-Temper (“Soft””) Copper Tubing: ASTM B 88, Type K.
DWYV Copper Tubing: ASTM B 306, Type DWV.
Wrought-Copper Fittings and Unions: ASME B16.22.

Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions: MSS SP-123, cast-copper alloy with hexagonal-stock body, ball-and-socket metal-to-
metal seating surfaces, and solder joint or threaded ends.
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2.3.

2.4.

JOINING MATERIALS

A.  Pipe-Flange Gasket Materials: Suitable for domestic water piping systems.
1. AWWA C110/A21.10, rubber, flat face, 1/8-inch thick or ASME B16.21, nonmetallic and asbestos

free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Flange Bolts and Nuts: ASME B18.2.1, Grade B7, carbon steel, unless otherwise indicated.

C. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according to ASTM
B813.

DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating non-conductive
insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions, 2-inches NPS and smaller: Factory-fabricated ASSE 1079 rated for 150 psig at 180
°F with solder-joint copper alloy and threaded ferrous end connections.

C. Dielectric Nipples, 4-inches NPS and smaller: Factory-fabricated IAPMO PS 66 electro-plated steel

nipple complying with ASTM F1545, inert and non-corrosive propylene, rated for 300 psig at 225 °F,
and threaded end connections

PART 3 - EXECUTION

3.1.

3.2

2401

PIPING APPLICATIONS
A.  Domestic Water Piping, Above Ground:
1. Copper Piping: Type L, drawn-temper (‘“hard”) copper tubing, wrought-copper fittings, and
soldered joints.
B. Domestic Water Piping, Below Slab:
1. Copper Piping: Type K, annealed-temper (“soft”) copper tubing, wrought-copper fittings, and
soldered joints. No joints shall be located below grade.
PIPING INSTALLATIONS
A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105/A21.5.
D. Install shutoff valve, strainer, pressure gage, and test tee with valve inside the building at each domestic
water-service entrance. Comply with requirements for pressure gages in Section 220519 and with
requirements for drain valves and strainers in Section 221119.
E. Install shutoff valve immediately upstream of each dielectric fitting.
F. Install domestic water piping level and plumb.
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G.

H.
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Install piping concealed from view and protected from physical contact by building occupants unless
otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the
system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing. All valves shall be installed within eighteen (18) of the ceiling
above which they are installed.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating pressure.
Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

Install pressure gages on suction and discharge piping for each plumbing pump and packaged booster
pump. Comply with requirements for pressure gages in Section 220519.

Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in Section
221123.

Install thermometers on inlet and outlet piping from each water heater. Comply with requirements for
thermometers in Section 220519.

Install sleeves for piping penetrations of walls, ceilings, and floors
Install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.3. DIELECTRIC FITTING INSTALLATION

A.

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

1. Piping 4-inches NPS and Smaller: Dielectric nipples or unions.

3.4. HANGERS AND SUPPORTS

A.

2401

Comply with requirements in Section 220529 for hanger, support, anchor devices, and maximum
spacings.

1. Straight Lengths: Adjustable clevis hangers.
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3.5.

3.6.

3.7.

3.8.

2401

PIPE JOINT CONSTRUCTION

A.  Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end.
Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using lead-free solder
alloy complying with ASTM B32.

D.  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 unless dry seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do
not use pipe sections that have cracked or open welds.

E. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness
suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.

CONNECTIONS

A.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar
piping materials.

D.  Connect domestic water piping to water-service piping with shutoff valve.

IDENTIFICATION

A.  Identify system components. Comply with requirements for identification materials and installation in
Section 220553.

B. Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

A.

Perform the following tests and inspections:
1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by
authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing in
after roughing in and before setting fixtures.
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2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in
"Piping Tests" Subparagraph below and to ensure compliance with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections,
make required corrections, and arrange for reinspection.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air bound and that
piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been altered,
extended, or repaired. If testing is performed in segments, submit a separate report for each test,
complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed
until it has been tested and approved. Expose work that was covered or concealed before it was
tested.

d. Cap and subject piping to static water pressure of 100 psig above operating pressure, without
exceeding pressure rating of piping system materials. Isolate test source and allow it to stand
for four hours. Leaks and loss in test pressure constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof until
satisfactory results are obtained.

f.  Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.
C.  Prepare test and inspection reports.

3.9. ADJUSTING

A.  Perform the following adjustments before operation:

1.
2.

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide
hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.
Remove plugs used during testing of piping and for temporary sealing of piping during installation.
Remove and clean strainer screens. Close drain valves and replace drain plugs.

Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10. CLEANING

A.  Clean and disinfect potable domestic water piping as follows:

2401
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1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before
using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods
are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow
procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine.
Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine.
Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from system after
the standing time.

d. Repeat procedures if biological examination shows contamination.

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample
approvals from authorities having jurisdiction.

C.  Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.11. PIPING SCHEDULE

A.  Transition and special fittings with pressure ratings at least equal to piping rating may be used in
applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
Fitting Option: Brazed joints may be used on aboveground copper tubing.

D.  Under-building-slab, domestic water, building-service piping, shall be the following:
1. Soft copper tube, ASTM B88, Type K wrought-copper, solder-joint fittings; and brazed joints.

E. Aboveground domestic water piping, shall be the following:
1. Hard copper tube, ASTM B88, Type L; cast or wrought-copper, solder-joint fittings; and brazed

joints or pressed copper fittings.
3.12. VALVE SCHEDULE

A.  Drawings indicate valve types to be used. Where specific valve types are not indicated, the following
requirements apply:

1. Shutoff Duty: Ball valves.

2. Throttling Duty: Use ball or globe valves.

3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
4. Drain Duty: Hose-end drain valves.

B.  Use check valves to maintain correct direction of domestic water flow to and from equipment.
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END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes special duty valves and specialties for domestic water piping systems.

1.2. SUBMITTALS
A.  Product Submittals: For each type of product indicated.
B. Closeout Submittals:

1. Operation and Maintenance Data: For domestic water piping specialties to include in emergency,
operation, and maintenance manuals.

PART 2 - PRODUCTS

2.1. GENERAL REQUIREMENTS

A.  Potable-water piping and components shall comply with NSF 61 Annex G.

2.2.  PERFORMANCE REQUIREMENTS

A.  Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise indicated.

2.3.  VACUUM BREAKERS

A.  Pipe-Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, bronze body with rough bronze finish
and threaded connections.

1. Size: 1/4 to 3-inches NPS, as required to match connected piping.

B. Hose-Connection Vacuum Breakers: ASSE 1011, non-removable bronze body with manual seal, finish
to match hose bib, and ASME B1.20.7 garden-hose threaded end.

2.4. BACKFLOW PREVENTERS

A.  Reduced-Pressure-Principle Backflow Preventers:
1. Standard: ASSE 1013.
2. Operation: Continuous-pressure applications.
3. Pressure Loss: 12 psig maximum, through middle third of flow range.
4. Size: As noted on drawings.

5. Body: Bronze for NPS 2 and smaller; stainless steel or cast iron with interior lining that complies
with AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
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6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
7. Accessories:
a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type.
c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.
B. Beverage-Dispensing-Equipment Backflow Preventers:
1. Standard: ASSE 1022.
2. Operation: Continuous-pressure applications.
3. Size: NPS 1/4 or NPS 3/8.
4. Body: Stainless steel.
5. End Connections: Threaded.
C.  Hose-Connection Backflow Preventers:
1. Standard: ASSE 1052.
2. Operation: Up to 10-foot head of water back pressure.
3. Inlet Size: NPS 1/2 or NPS 3/4.
4. Outlet Size: Garden-hose thread complying with ASME B1.20.7.
5. Capacity: At least 3-gpm flow.
D.  Backflow-Preventer Test Kits:
1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-procedure
nstructions.
2.5.  BALANCING VALVES
A. Stainless Steel Thermostatic Control Valves:

1. Type: Factory Set automatic control valve at 110 °F for proper hot water recirculation system
balancing.

2. Size: Same as connected piping, but not smaller than NPS 3/4.
B. Stainless Steel Automatic Flow Control Valves:

1. Type: Factory Set automatic control valve at required GPM for proper hot water recirculation system
balancing.

2. Size: Same as connected piping, but not smaller than NPS 3/4.

2.6. TEMPERATURE-ACTUATED, WATER MIXING VALVES
A.  Individual-Fixture, Water Tempering Valves:

1. Standard: ASSE 1016, thermostatically controlled, water tempering valve.
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2.7.

2.8.

2.9.

2401

2.
3.

Pressure Rating: 125 psig minimum unless otherwise indicated.
Body: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Inlets and Outlet: Threaded.

Finish: Rough or chrome-plated bronze.

STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1.

Pressure Rating: 125 psig minimum unless otherwise indicated.

2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550
or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.

3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.

4. Screen: Stainless steel with round perforations unless otherwise indicated.

5. Perforation Size:
a. Strainers 2-inches NPS and Smaller: 0.020-inch.
b. Strainers 2-1/2 to 4-inches NPS: 0.045-inch

6. Drain: Threaded outlet with plug.

OUTLET BOXES

A. Clothes Washer Outlet Boxes:

1. Mounting: Recessed.
2. Material and Finish: Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
3. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings complying with
ASME A112.18.1. Include garden-hose thread complying with ASME B1.20.7 on outlets.
4. Supply Shutoff Fittings: 1/2-inch NPS ball valves and 1/2-inch NPS copper, water tubing.
5. Drain: 2-inches NPS standpipe and P-trap for direct waste connection to drainage piping.
B. Refrigerator Icemaker Outlet Boxes:
1. Mounting: Recessed.
2. Material and Finish: Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
3. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper tube
outlet.
4. Supply Shutoff Fitting: NPS 1/2 ball valve and NPS 1/2 copper, water tubing.
HOSE BIBBS
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A.  Hose Bibbs: ASME A112.18.1 with bronze body with replaceable bronze seat, 3/4-inch threaded or
solder-joint supply connection, and ASME B1.20.7 garden-hose thread. Rated for 125 psig. Include
operating key with each operating-key hose bibb

1. Vacuum Breaker: Integral or non-removable, drainable, hose-connection vacuum breaker
complying with ASSE 1011.

2. Finish:
a. Equipment Rooms: Rough bronze, or chrome plated.
b. Service Areas: Rough bronze Chrome plated.
c. Finished Rooms: Chrome or nickel plated.

3. Operation:
a. Equipment Rooms: Wheel handle or operating key.
b. Service Areas: Wheel handle or Operating key.
c. Finished Rooms: Operating key.

4. Include operating key with each operating-key hose bibb.

5. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.10. WALL HYDRANTS
A.  Non-Freeze Wall Hydrants:
1. Standard: ASME A112.21.3M for concealed outlet, self-draining wall hydrants.
2. Pressure Rating: 125 psig.
3. Operation: Loose key.
4. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
5. Inlet: NPS 3/4.

6. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with ASME
B1.20.7.

7. Box: Deep, flush mounted with cover.
8. Box and Cover Finish: Polished nickel bronze.

9. Operating Key: One with each wall hydrant.

2.11. DRAIN VALVES
A.  Ball-Valve-Type, Hose-End Drain Valves:
1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig minimum CWP.
3. Size: 3/4-inch NPS.
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2.12.

2.13.

2.14.

2.15.

2401

4. Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap
with brass chain.
WATER-HAMMER ARRESTERS
A.  Water-Hammer Arresters:
1. Standard: ASSE 1010 or PDI-WH 201.
2. Type: Stainless steel bellows type..
3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

TRAP-SEAL PRIMER DEVICE
A. Supply-Type, Trap-Seal Primer Device:

1. Standard: ASSE 1018 for pressure-initiated devices and ASSE 1044 for Flush Valve mounted trap
primers.

2. Pressure Rating: 125 psig minimum.

3. Body: Bronze.

4. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.

5. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.
B. Drainage Type, Trap-Seal Primer Device:

1. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.

2. Size: NPS 1-1/4-inch NPS minimum.

3. Material: Chrome-plated, cast brass.

SPECIALTY VALVES

A.  Comply with requirements for general-duty metal valves in Section 220523.

FLEXIBLE CONNECTORS

A.  Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends
brazed to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
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B.

2. End Connections 2-inches NPS and Smaller: Threaded copper pipe or plain-end copper tube.
3.  End Connections 2-1/2-inches NPS and Larger: Flanged copper alloy.

Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel wire-
braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections 2-inches NPS and Smaller: Threaded steel-pipe nipple.

3. End Connections 2-1/2-inches NPS: Flanged steel nipple.

PART 3 - EXECUTION

3.1.

3.2

3.3.

34.

2401

INSTALLATION

A.

Comply with requirements for ground equipment in Division 26.

LABELING AND IDENTIFYING

A.

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or
near each of the following:

1. Pressure vacuum breakers.

2. Reduced-pressure-principle backflow preventers.
3. Dual-check-valve backflow preventers.

4. Calibrated balancing valves.

5. Outlet boxes.

6. Supply-type, trap-seal primer valves.

7. Trap-seal primer systems.

Distinguish among multiple units, inform operator of operational requirements, indicate safety and
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
Nameplates and signs are specified in Section 220553.

FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Test each pressure vacuum breaker, reduced-pressure-principle backflow preventer, double-check,
backflow-prevention assembly and double-check, detector-assembly backflow preventer according
to authorities having jurisdiction and the device's reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
C. Prepare test and inspection reports.
ADJUSTING
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A. Set field-adjustable flow set points of balancing valves.

B. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION 221119
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SECTION 221123 - DOMESTIC WATER PUMPS

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes domestic water recirculation pumps.

1.2. SUBMITTALS
A. Product Submittals:

1. Product Data: For each type of pump. Include certified performance curves and rated capacities,
operating characteristics, furnished specialties, final impeller dimensions, and accessories for each
type of product indicated. Indicate pump's operating point on curves.

2. Proposed pump data shall include all potential motor sizes, impeller sizes, total head, flow rates and
efficiency curves. Pump curves showing only the proposed selection point data is not acceptable.

B. Closeout Submittals:

1. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance
manuals.

1.3. COORDINATION

A.  Coordinate electrical connections and locations with actual equipment provided.

1.4. EXTRA MATERIALS

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

1. Mechanical Seals: One mechanical seal(s) for each pump.

PART 2 - PRODUCTS

2.1. MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide product by one of the following:
1. Bell & Gossett.
2. Xylem.

3. Grundfos.

2.2.  INLINE, SEALLESS CENTRIFUGAL PUMPS

A. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, overhung-
impeller centrifugal pumps.
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1. Pump Construction:

a. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge type with motor and
impeller on common shaft and designed for installation with pump and motor shaft horizontal.

b. Casing: Bronze, with threaded or companion-flange connections.
c. Impeller: Bronze or stainless steel.

d. Motor: Single speed, unless otherwise indicated.

PART 3 - EXECUTION

3.1.

3.2

3.3.

2401

EXAMINATION

A.

Examine roughing-in for domestic water piping systems to verify actual locations of piping connections
before pump installation.

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

PUMP INSTALLATION

A.  Comply with HI 1.4 and HI 2.4.

B. Install pumps to provide access for periodic maintenance including removing motors, impellers,
couplings, and accessories.
Install centrifugal pumps with shaft horizontal unless otherwise indicated.

D. Independently support pumps and piping so weight of piping is not supported by pumps and weight of
pumps is not supported by piping.

E. Install in-line pumps with continuous-thread hanger rods and spring hangers with vertical-limit stop of
size required to support weight of in-line pumps.

CONNECTIONS

A.  Comply with requirements for piping specified in Section 22 11 16. Drawings indicate general
arrangement of piping, fittings, and specialties.

B.  Install piping adjacent to pumps to allow service and maintenance.
Connect domestic water piping to pumps.

D. Install check, shutoff, and throttling valves on discharge side of pumps not equipped with a variable
speed drive.

E. Install Y-type strainer and shutoff valve on suction side of inline pumps.
Connect thermostats, time-delay relays, and timers to pumps that they control.

G.  Install pressure gages on pump suction and discharge or at integral pressure-gage tapping or install single
gage with multiple-input selector valve. A single differential pressure gauge is not acceptable.

H.  Ground equipment according to Division 26 specifications.
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L Connect wiring according to Division 26 specifications.

3.4. STARTUP SERVICE
A.  Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks according to manufacturer's written instructions.
2. Check piping connections for tightness.
3. Clean strainers on suction piping.

4. Set thermostats, timers, and time-delay relays for automatic starting and stopping operation of
pumps.

5. Perform the following startup checks for each pump before starting:
a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate
with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is
determined and corrected.

c. Verify that pump is rotating in the correct direction.
6. Prime pump by opening suction valves and closing drains and prepare pump for operation.
7. Start motor.
8. Open discharge valve slowly.
9. Adjust temperature settings on thermostats.

10. Adjust timer settings.

3.5. ADIJUSTING
A.  Adjust domestic water pumps to function smoothly and lubricate as recommended by manufacturer.
B.  Adjust initial temperature set points.

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.6. DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain domestic water pumps.

END OF SECTION 221123
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SECTION 221316 — SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1.

1.2

SUMMARY

A.  Section includes pipe and fitting materials and joining methods for sanitary waste and vent piping.

SUBMITTALS

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

PART 2 - PRODUCTS

2.1.

2.2.

2.3.

2.4.

2.5.

2401

PERFORMANCE REQUIREMENTS

A. Sanitary waste and vent piping and components shall be capable of withstanding 10-feet head of water
at 75 °F in gravity systems. Piping systems shall be pressure tested, leak tested, and flushed.

PIPING MATERIALS
A.  Piping materials shall bear label, stamp, or other markings of specified testing agency.

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

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A.  Pipe and Fittings: Hub-less cast iron pipe and fittings shall be manufactured from gray cast iron and shall
conform to ASTM A888 and CISPI Standard 301. All pipe and fittings shall be marked with the
collective trademark of the Cast Iron Soil Pipe Institute and listed by NSF International.

B. Heavy-Duty, Hubless-Piping Couplings: Stainless-steel shield with stainless-steel bands and tightening
devices; and ASTM C564, rubber sleeve with integral, center pipe stop. Comply with ASTM C1540.

COPPER TUBE AND FITTINGS
A.  DWV Copper Tubing: ASTM B 306, Type DWV.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint
fittings.

C. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

PVC PIPE AND FITTINGS
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2.6.

A.  Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping
components. Include marking with "NSF-DWV" for plastic drain, waste, and vent piping and "NSF-
sewer" for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D2665, drain, waste, and vent.

C. PVC Socket Fittings: ASTM D2665, made to ASTM D3311, drain, waste, and vent patterns and to fit
Schedule 40 pipe.

D.  Adhesive Primer: ASTM F656.

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 CFR
59, Subpart D (EPA Method 24).

E. Solvent Cement: ASTM D2564.

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated according to 40
CFR 59, Subpart D (EPA Method 24).

SPECIALTY PIPE FITTINGS

A.  Transition Couplings:

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

2. Shielded, Non-Pressure Transition Couplings:
a. Standard: ASTM C1460.
b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and

corrosion-resistant-metal tension band and tightening mechanism on each end.
c. End Connections: Same size as and compatible with pipes to be joined.
B. Dielectric Fittings:

1. Dielectric Unions, 2-inches NPS and Smaller: Factory-fabricated ASSE 1079 rated for 125 psig at
180 deg F with solder-joint copper alloy and threaded ferrous end connections.

2. Dielectric Flanges, 2-1/2 to 4-inches NPS: Factory-fabricated, bolted, companion-flange assembly,
ASSE 1079 rated for 125 psig at 180 deg F with solder-joint copper alloy and threaded ferrous end
connections.

PART 3 - EXECUTION

3.1.

3.2

2401

EARTH MOVING

A.

Comply with requirements of Section 220100 and Division 33.

PIPING APPLICATIONS

A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
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1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion,
pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms and
service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Make changes in direction for sanitary waste and vent piping using appropriate branches, bends, and
long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of
flow is from horizontal to vertical.

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or
side by side with common drain pipe.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
a. Reducing size of waste piping in direction of flow is prohibited.

Lay buried building waste piping beginning at low point of each system.

1. [Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of
piping upstream.

2. Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements.

3. Maintain swab in piping and pull past each joint as completed.
Install sanitary waste and vent piping at the following minimum slopes unless otherwise indicated:

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and smaller; 1
percent downward in direction of flow for piping NPS 4 and larger.

2. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
Install steel piping according to applicable plumbing code.

Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
Install underground PVC piping according to ASTM D2321.

Plumbing Specialties:
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3.3.

3.4.

2401

1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary
sewers in sanitary waste gravity-flow piping. Install cleanout fitting with closure plug inside the
building in sanitary drainage force-main piping. Comply with requirements for cleanouts specified
in Section 221319.

2. Install drains in sanitary waste gravity-flow piping. Comply with requirements for drains specified
in Section 221319.

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having
jurisdiction.
Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220100.
R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for
sleeve seals specified in Section 220100.
S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for
escutcheons specified in Section 220100.
JOINT CONSTRUCTION
A.  Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings
Handbook" for hubless-piping coupling joints.
B. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
1. Cut threads full and clean using sharp dies.
2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
a. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading
is specified.
b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
c. Do not use pipe sections that have cracked or open welds.
C. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, water-
flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
D.  Plastic, Non-Pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fit-

tings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

SPECIALTY PIPE FITTING INSTALLATION

A.

Transition Couplings:
1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, non-pressure transition couplings.

Dielectric Fittings: Install dielectric fittings in piping at connections of dissimilar metal piping and
tubing.
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3.5.

3.6.

2401

VALVE INSTALLATION
A.  Comply with requirements in Section 220523 for general-duty valve installation requirements.
B. Shutoff Valves:
1. Install shutoff valve on each sump pump discharge.
2. Install full-port ball valve for piping 2-inches NPS and smaller.
C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump

discharge.

HANGER AND SUPPORT INSTALLATION

A.

m o 0w

Comply with requirements for pipe hanger and support devices and installation specified in Section
220529.

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
3. Vertical Piping: MSS Type 8 or Type 42, clamps.
4. Install individual, straight, horizontal piping runs:
a. MSS Type 1, adjustable, steel clevis hangers.

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support
pipe rolls on trapeze.

6. Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within twelve (12) inches of each fitting, valve, and coupling.
Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum
rod diameters:

1. 1-1/2 and 2-inches NPS: 60 inches with 3/8-inch rod.

2. 3-inches NPS: 60 inches with 1/2-inch rod.

3. 4 to 5-inches NPS: 60 inches with 1/2-inch rod.

4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 inches.
Install supports for vertical cast-iron soil piping every 15 feet.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod
diameters:

1. 2-inches NPS: 96 inches with 3/8-inch rod.

Install supports for vertical copper tubing every 10 feet.
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3.7.

3.8.

3.9.

2401

L Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written
instructions.
CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect sanitary waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.
C. Connect waste and vent piping to the following:
1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by
plumbing code.
2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not
smaller than required by authorities having jurisdiction.
3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than
required by plumbing code.
4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with
floor.
5. Comply with requirements for cleanouts and drains specified in Section 221319.
6. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections 2-1/2-inches NPS and larger.
D.  Connect force-main piping to the following:
1. Sump Pump: To pump discharge.
E. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
F. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping 2-inches NPS and smaller, adjacent to each valve and at final connection to
each piece of equipment.
IDENTIFICATION
A.  Identify exposed sanitary waste and vent piping. Comply with requirements for identification specified
in Section 220553.
FIELD QUALITY CONTROL
A.  During installation, notify authorities having jurisdiction at least 24 hours before inspection must be

made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after
roughing-in and before setting fixtures.
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2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests
specified below and to ensure compliance with requirements.

Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection, make
required corrections and arrange for re-inspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in
absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended,
or repaired. If testing is performed in segments, submit separate report for each test, complete with
diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until
it has been tested and approved. Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on
completion of roughing-in.

a. Close openings in piping system and fill with water to point of overflow, but not less than 10-
foot head of water.

b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
c. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with
water, test connections and prove they are gastight and watertight.

a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air
into piping system equal to pressure of 1-inch wg.

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.

c. Air pressure must remain constant without introducing additional air throughout period of
inspection.

d. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory
results are obtained.

6. Prepare reports for tests and required corrective action.

3.10. CLEANING AND PROTECTION

2401

A.

B.

Clean interior of piping. Remove dirt and debris as work progresses.

Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with
dirt and debris and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex
paint.

Repair damage to adjacent materials caused by waste and vent piping installation.
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3.11. PIPING SCHEDULE
A.  Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B.  Aboveground, sanitary waste and vent piping shall be:

1. Hubless, cast-iron soil pipe and fittings; CISPI heavy-duty hubless-piping couplings; and coupled
joints.

2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.
C.  Underground, sanitary waste and vent piping shall be:

1. Solid Wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.
D.  Sump pump discharge shall be either of the following:

1. Galvanized-steel pipe, pressure fittings, and threaded joints.

END OF SECTION 221316
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SECTION 221319 — SANITARY WASTE AND VENT PIPING SPECIALTIES

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A.

Section includes piping specialties for sanitary waste and vent piping.

SUBMITTALS

A.

Product Submittals: For each type of product indicated.

QUALITY ASSURANCE

A.

Pipe materials shall bear label or other markings of specified testing agency.

PART 2 - PRODUCTS

2.1.

2.2.

2.3.

2.4.

2401

ASSEMBLY DESCRIPTIONS

A.

Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.

CAST-IRON FLOOR DRAINS:

A.

Cast-Iron Floor Drains: ASME A112.6.3. Pattern: Area drain, Gray iron body with seepage flange and
clamping device. Floor drains for installation in floor not having membrane waterproofing may have
seepage flange without clamping device. Bottom outlet. Heavy Duty Bronze strainer.

1. General: Size outlets as indicated on the drawings.

CAST-IRON FLOOR SINKS:

A.  Cast-Iron Floor Drains: ASME A112.6.3. Gray iron body with seepage flange and half-grate. Bottom
outlet. Heavy Duty Bronze strainer.
1. General: Size outlets as indicated on the drawings.

CLEANOUTS

A.  Cast-Iron Exposed Cleanouts: ASME A112.36.2M for cast iron cleanout and test tee. Size: Same as
connected drainage piping. Body Material shall be hubless, cast-iron soil pipe test tee as required to
match connected piping with a countersunk head plastic plug. Closure Plug Size: Same as cleanout size.

B. Cast-Iron Exposed Floor Cleanouts: ASME A112.36.2M for adjustable housing cleanout. Sized the

same as connected branch. Cast iron body with spigot outlet connection and plastic plug. Adjustable
Housing shall be Cast iron with threads. Frame and Cover Material and Finish: Painted cast iron with
round cover. Medium Duty top loading classification and an ASTM A 74, Service class, cast-iron
drainage pipe fitting and riser to cleanout.
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2.5.

C.

Cast-Iron Wall Cleanouts: ASME A112.36.2M. Include wall access. Size: Same as connected drainage
piping. Hub-less, cast-iron soil pipe test tee as required to match connected piping. Countersunk cast
iron plug with plug size same as cleanout size. Wall Access: Round, flat, stainless-steel cover plate with
SCrew.

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A.

Open Drains: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron soil-
pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined
with ASTM C 564 rubber gaskets. Size: Same with increaser fitting of size indicated.

Floor-Drain, Trap-Seal Primer Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and
trap-seal primer valve connection. Size: Same as floor drain outlet with 1/2-inch NPS side inlet.

PART 3 - EXECUTION

3.1.

2401

INSTALLATION

A.

Install cleanouts in aboveground piping and building drain piping according to the following, unless
otherwise indicated:

1. Size same as drainage piping up to 4-inches NPS. Use 4-inches NPS for larger drainage piping
unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping 4-inches NPS and smaller and 100 feet for larger
piping.

4. Locate at base of each vertical sanitary waste stack.
For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.

For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with
frame and cover flush with finished wall.

Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. Comply
with requirements in Division 7.

Install through-penetration firestop assemblies in accordance to the requirements in Section 220500.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.

Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into
sanitary drainage system.

Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof
membrane.

Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and
maintenance.

Install wood-blocking reinforcement for wall-mounting-type specialties.
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3.2

3.3.

3.4.

3.5.

2401

K.  Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

CONNECTIONS

A.  Comply with requirements in Section 221316 for piping installation requirements. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
Ground equipment according to Division 26.

D.  Connect wiring according to Division 26.

FLASHING INSTALLATION

A.  Comply with requirements in Division 7.

B. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.

C. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs
with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10-inches, and skirt or

flange extending at least 8-inches around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
specialty.

D.  Set flashing on floors and roofs in solid coating of bituminous cement. For membrane roofs coordinate
adhesive requirements with roofing contractor. Use adhesives compatible with roofing material.

E. Secure flashing into sleeve and specialty clamping ring or device.

F. Install flashing for piping passing through roofs with counter-flashing or commercially made flashing
fittings, according to Division 7.

G.  Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-

iron sleeve having calking recess.

LABELING AND IDENTIFYING

A.

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or
near each piece of equipment.

Distinguish among multiple units, inform operator of operational requirements, indicate safety and
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
Nameplates and signs are specified in Section 220553.

FIELD QUALITY CONTROL

A.

Tests and Inspections:

1. Leak Test: After installation, charge system 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.
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3.6. PROTECTION

A.  Protect drains during remainder of construction period to avoid clogging with dirt or debris and to pre-
vent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319
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SECTION 221323 — SANITARY WASTE INTERCEPTORS

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes grease interceptors and solids interceptors.

1.2.  SUBMITTALS

A.  Product Submittals: For each type of interceptor. Include materials of fabrication, dimensions, rated
capacities, retention capacities, operating characteristics, size and location of each pipe connection,
furnished specialties, and accessories.

PART 2 - PRODUCTS

2.1.  GREASE INTERCEPTORS
A.  Precast Concrete Grease Interceptors: Comply with ASTM C913 and authorities having jurisdiction.

1. Include rubber-gasketed joints, vent connections, manholes, compartments or baffles, and piping or
openings to retain grease and to permit wastewater flow.

2. Structural Design Loads:
a. Heavy-Traffic Load: Comply with ASTM C890, A-16.
3. Characteristics:
a. Capacity: As identified on drawings.
b. Number of Compartments: Two.
c. Inlet and Outlet Pipe Size: As identified on the drawings.
d. Installation Position: Underground with manhole risers to grade.
B.  SOLIDS INTERCEPTORS:

1. Standard: ASME A112.14.3, for intercepting and retaining food waste from food-preparation
wastewater.

2. Body Material: Stainless steel.

3. Inlet and Outlet Pipe Size: 3”.

4. End Connections: No-Hub.

5. Cleanout: field installed on outlet.
6. Mounting: On floor.

7. Flow-Control Fitting: Not Required.
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8. Operation: Manual cleaning.

9. Capacity: As identified on drawings.

2.2.  PRECAST CONCRETE MANHOLE RISERS
A.  Precast Concrete Manhole Risers: ASTM C 478, with rubber-gasket joints.
1. Structural Design Loads:
a. Heavy-Traffic Load: Comply with ASTM C890, A-16.
2. Length: From top of underground concrete structure to grade.
3. Riser Sections: 3-inch minimum thickness and 24-inch diameter.

4. Top Section: Eccentric cone, unless otherwise indicated. Include top of cone to match grade ring
size.

5. Gaskets: ASTM C443, rubber.

6. Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to place both feet on one
step and designed to prevent lateral slippage off step. Cast or anchor steps into sidewalls at 12 to
16-inch intervals.

B. Grade Rings: Reinforced-concrete rings, 6 to 9-inch total thickness, diameter matching manhole frame
and cover, and height as required to adjust the manhole frame and cover to indicated elevation and slope.

C. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch- minimum width
flange and 26-inch- diameter cover.

1. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
2. Gray Iron: ASTM A48, Class 35, unless otherwise indicated.
3. Include indented top design with lettering cast into cover, using wording equivalent to the following:

a. Grease Interceptors in Sanitary Sewerage System: "GREASE INTERCEPTOR”.

PART 3 - EXECUTION
3.1. EARTHWORK

A.  Excavating, trenching, and backfilling are specified in Section 220100 and Division 3.

3.2. INSTALLATION

A.  Install precast-concrete interceptors according to ASTM C891.

B. Set interceptors level and plumb.

C. Install manhole risers from top of underground concrete interceptors to manholes and gratings at finished
grade.

D.  Set tops of manhole frames and covers flush with finished surface in pavements.

1. Set tops 3 inches above finish surface elsewhere unless otherwise indicated.
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E. Set tops of grating frames and grates flush with finished surface.

F. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities
having jurisdiction and with clear space for servicing.

1. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet.
G.  Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities
having jurisdiction and with clear space for servicing.
3.3.  CONNECTIONS

A.  Piping installation requirements are specified in Section 221316. Drawings indicate general arrangement
of piping, fittings, and specialties.

B. Make piping connections between interceptors and piping systems.

3.4. IDENTIFICATION
A.  Identification materials and installation are specified in Section 220553 and Division 3.
1. Use warning tapes or detectable warning tape over ferrous piping.

2. Use detectable warning tape over nonferrous piping and over edges of underground structures.

3.5. PROTECTION
A.  Protect sanitary waste interceptors from damage during construction period.

B. Repair damage to adjacent materials caused by sanitary waste interceptor installation.

END OF SECTION 221323
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SECTION 211429 — SUMP PUMPS

PART 1 - GENERAL

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. Submersible sump pumps.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated. Include construction details, material descriptions,
dimensions of individual components and profiles. Include rated capacities, operating characteristics,
electrical characteristics, and furnished specialties and accessories.

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

1.4 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For pumps and controls, to include in operation and maintenance
manuals.

1.5 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. UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.6  DELIVERY, STORAGE, AND HANDLING

A.  Retain shipping flange protective covers and protective coatings during storage.
B. Protect bearings and couplings against damage.
C. Comply with pump manufacturer's written rigging instructions for handling.

PART 2 - PRODUCTS

2.1  SUBMERSIBLE SUMP PUMPS
A. Submersible, Sump Pumps:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
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a.  Goulds Pumps; ITT Corporation.
b. Liberty Pumps.
c. Stancor, Inc.
d. Zoeller Company.
e. Myers Pumps.
2. Description: Factory assembled and tested sump pump unit.
3.  Pump Type: Submersible, single-stage, close-coupled, centrifugal sump pump.

4. Pump Casing: Cast iron, with strainer inlet, legs that elevate pump to permit flow into impeller,
and vertical discharge for piping connection.

5. Impeller: Statically and dynamically balanced, cast bronze, non-clog design for clear wastewater
handling, and keyed and secured to shaft.

6. Pump and Motor Shaft: stainless steel, with factory-sealed, grease-lubricated ball bearings.
7. Seal: Mechanical.

8. Motor: Hermetically sealed, capacitor-start type; with built-in overload protection; lifting eye or
lug; and three-conductor, waterproof power cable of length required and with grounding plug and
cable-sealing assembly for connection at pump.

9. Controls:
a. Enclosure: NEMA 250, Type 4.
b. Switch Type: Pump mounted float switch and oil-detection probe.

c. High-Water Alarm: discharge pipe mounted, mercury float switch with cable length as
required between float switch and control panel.

10. Control-Interface Features:
a. Remote Alarm Contacts: For remote alarm interface.

b. Building Automation System Interface: Auxiliary contacts in pump controls for interface to
building automation system and capable of providing the following:

1) On-off status of pump.

2) Alarm status.

PART 3 - EXECUTION

3.1  EXAMINATION

A.  Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping
connections before sump pump installation.

3.2 INSTALLATION

A.  Pump Installation Standards: Comply with HI 1.4 for installation of sump pumps.
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3.3 CONNECTIONS
A.  Comply with requirements for piping specified in Section 2211316. Drawings indicate general
arrangement of piping, fittings, and specialties.
B. Install piping adjacent to equipment to allow service and maintenance.
3.4 FIELD QUALITY CONTROL
A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections.
B. Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including conections, and to assist in testing.
C. Tests and Inspections:
1. Perform each visual and mechanical inspection.
2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no
leaks exist.
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning conrols and
equipment.
D.  Pumps and controls will be considered defective if they do not pass tests and inspecions.
Prepare test and inspection reports.
3.5 STARTUP SERVICE
A.  Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks, according to manufacturer's written instructions.
3.6  ADJUSTING
A.  Adjust pumps to function smoothly and lubricate as recommended by manufacturer.
B.  Adjust control set points.
3.7 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain controls and pumps.
END OF SECTION 221429
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SECTION 222316 — FUEL GAS PIPING

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A.  Section includes piping, fittings, specialties, valves, regulators, and meters for fuel gas piping systems.

SUBMITTALS
A.  Product Submittals: For each type of product indicated.
B. Closeout Submittals:
1. Operation and Maintenance Data: For valves and pressure regulators to include in emergency,
operation, and maintenance manuals.
COORDINATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.

B.  Coordinate requirements for access panels and doors for valves installed concealed behind finished
surfaces.

PART 2 - PRODUCTS

2.1.

2.2.

2401

PERFORMANCE REQUIREMENTS
A.  Minimum Operating-Pressure Ratings:
1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.
B. Liquified Petroleum Gas System Pressures within Buildings: Two pressure ranges. Primary pressure is
more than 0.5 psig but not more than 2 psig and is reduced to secondary pressure of 0.5 psig or less.
PIPES, TUBES, AND FITTINGS
A. Steel Pipe: ASTM AS53, black steel, Schedule 40, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A234 for butt welding and socket welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded
ends.

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

a. Material Group: 1.1.
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b. End Connections: Threaded or butt welding to match pipe.
c. Lapped Face: Not permitted underground.

d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-
wound met-al gaskets.

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.

Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy,
adhesive, and PE.

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.
Mechanical Couplings:

a. Stainless-steel flanges and tube with epoxy finish.

b. Buna-nitrile seals.

c. Stainless-steel bolts, washers, and nuts.

d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to
steel pipe.

e. Steel body couplings installed underground on plastic pipe shall be factory equipped with
anode.

PE Pipe: ASTM D2513, SDR 11.

1.

PE Fittings: ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type with dimensions
matching PE pipe.

PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with ASTM D2513, SDR
11; and steel pipe complying with ASTM AS53, black steel, Schedule 40, Type E or S, Grade B.

Anodeless Service-Line Risers: Factory-fabricated and leak tested.
a.  Underground Portion: PE pipe complying with ASTM D2513, SDR 11 inlet.

b. Casing: Steel pipe complying with ASTM AS53, Schedule 40, black steel, Type E or S, Grade
B, with corrosion-protective coating covering. Vent casing aboveground.

c. Aboveground Portion: PE transition fitting.

d. Outlet shall be threaded or flanged or suitable for welded connection.

e. Tracer wire connection.

f.  Ultraviolet shield.

g. Stake supports with factory finish to match steel pipe casing or carrier pipe.
Transition Service-Line Risers: Factory-fabricated and leak tested.

a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 inlet connected to steel
pipe complying with ASTM A53, Schedule 40, Type E or S, Grade B, with corrosion-protective
coating for aboveground outlet.

b. Outlet shall be threaded or flanged or suitable for welded connection.

c. Bridging sleeve over mechanical coupling.
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2.4.

2.5.
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d. Factory-connected anode.
e. Tracer wire connection.
f.  Ultraviolet shield.

g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

PIPING SPECIALTIES

A.

Y-Pattern Strainers:

1.
2.
3.

4.

Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.
End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.

Strainer Screen: 60-mesh startup strainer, and perforated stainless-steel basket with 50 percent free
area.

CWP Rating: 125 psig.

B. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen,
with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

JOINING MATERIALS

A.  Joint Compound and Tape: Suitable for LP gas.

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

C.  Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with AWS A5.8.

Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

MANUAL GAS SHUTOFF VALVES

A.

See "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied
in various services.

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

1.
2.

CWP Rating: 125 psig.
Threaded Ends: Comply with ASME B1.20.1.
Dry-Seal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1
inch and smaller.

Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on
valve body.

General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.

1.

CWP Rating: 125 psig.
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4.

Flanged Ends: Comply with ASME B16.5 for steel flanges.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Service Mark: Initials "WOG" shall be permanently marked on valve body.

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1.
2.

9.

Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve
Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities
having jurisdiction.

Service: Suitable for LP-gas service with "WOG" indicated on valve body.

Bronze Plug Valves: MSS SP-78.

1.
2.

7.

Body: Bronze, complying with ASTM B584.
Plug: Bronze.

Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve
Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Operator: Square head or lug type with tamperproof feature where indicated.
Pressure Class: 125 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities
having jurisdiction.

Service: Suitable for LP-gas service with "WOG" indicated on valve body.

Cast-Iron, Non-Lubricated Plug Valves: MSS SP-78.

1.
2.

Body: Cast iron, complying with ASTM A126, Class B.
Plug: Bronze or nickel-plated cast iron.

Seat: Coated with thermoplastic.

Stem Seal: Compatible with LP gas.

Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and
"Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Operator: Square head or lug type with tamperproof feature where indicated.
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7. Pressure Class: 125 psig.
8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities
having jurisdiction.
9. Service: Suitable for LP-gas service with "WOG" indicated on valve body.
MOTORIZED GAS VALVES
A.  Electrically Operated Valves: Comply with UL 429.
1. Pilot operated.
2. Body: Brass or aluminum.
3. Seats and Disc: Nitrile rubber.
4. Springs and Valve Trim: Stainless steel.
5. 120-V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable.
6. NEMA ICS 6, Type 4, coil enclosure.
7. Normally closed.
8. Visual position indicator.
PRESSURE REGULATORS
A.  General Requirements:
1. Single stage and suitable for LP gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for valves 2-inches NPS and smaller; flanged for valves 2-1/2-inches
NPS and larger.
B. Service Pressure Regulators: Comply with ANSI Z21.80.

1.
2.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet,
and no pressure sensing piping external to the regulator.

Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent
of design discharge pressure at shutoff.
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9.

10.

11.

Overpressure Protection Device: Factory mounted on pressure regulator.

Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to
vent piping.

Maximum Inlet Pressure: 100 psig.

C. Line Pressure Regulators: Comply with ANSI Z21.80.

1.
2.

10.

11.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet,
and no pressure sensing piping external to the regulator.

Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent
of design discharge pressure at shutoff.

Overpressure Protection Device: Factory mounted on pressure regulator.

Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to
vent piping.

Maximum Inlet Pressure: 2 psig

D.  Appliance Pressure Regulators: Comply with ANSI Z21.18.

1.
2.

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.

Regulator may include vent limiting device, instead of vent connection, if approved by authorities
having jurisdiction.

Maximum Inlet Pressure: 0.5 psig

2.8.  DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive
insulating material. Include end connections compatible with pipes to be joined.

1.

2401

Description:
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a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig minimum at 180 °F.

c. End Connections: Solder-joint copper alloy and threaded ferrous.

LABELING AND IDENTIFYING

A.

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking
and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously in-
scribed with a description of utility, with metallic core encased in a protective jacket for corrosion
protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.

PART 3 - EXECUTION

3.1.

3.2

3.3.

2401

EXAMINATION

A.

Examine roughing-in for LP-gas piping system to verify actual locations of piping connections be-fore
equipment installation.

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

PREPARATION

A.  Close equipment shutoff valves before turning off LP gas to premises or piping section.

B. Inspect LP-gas piping according to NFPA 54 the International Fuel Gas Code to determine that LP-gas
utilization devices are turned off in piping section affected.

C. Comply with NFPA 54 the International Fuel Gas Code requirements for prevention of accidental

ignition.

OUTDOOR PIPING INSTALLATION

Comply with NFPA 54 the International Fuel Gas Code for installation and purging of LP-gas piping.

Install underground, LP-gas piping buried at least 36 inches below finished grade. Comply with
requirements in Section 220100 and Division 31 for excavating, trenching, and backfilling.

1. If LP-gas piping is installed less than 36 inches below finished grade, install it in containment
conduit.

Install underground, PE, LP-gas piping according to ASTM D2774.
Steel Piping with Protective Coating:
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

3. Replace pipe having damaged PE coating with new pipe.

Copper Tubing with Protective Coating:
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1. Apply joint cover kits over tubing to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

Install fittings for changes in direction and branch connections.

Install pressure gage upstream and downstream from each service regulator. Pressure gages are specified
in Section 230519.

INDOOR PIPING INSTALLATION

A.

B.

S I

~

Comply with NFPA 54 the International Fuel Gas Code for installation and purging of LP-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and
other design considerations. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings.

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

Install piping in concealed locations unless otherwise indicated and except in equipment rooms and
service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Locate valves for easy access.

Install LP-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Verify final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in
requirements.

Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter
outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is
subject to freezing.

Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a
minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.
Install with space below bottom of drip to remove plug or cap.

Extend relief vent connections for service regulators, line regulators, and overpressure protection devices
to outdoors and terminate with weatherproof vent cap.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and
in floor channels unless indicated to be exposed to view.

Concealed Location Installations: Except as specified below, install concealed LP-gas piping and piping
installed under the building in containment conduit constructed of steel pipe with welded joints as
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described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate with
weatherproof vent cap.

1. Above Accessible Ceilings: LP-gas piping, fittings, valves, and regulators may be installed in
accessible spaces without containment conduit.

2. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical
damage using steel striker barriers at rigid supports.

a. Exception: Tubing passing through partitions or walls does not require striker barriers.
3. Prohibited Locations:

a. Do not install LP-gas piping in or through circulating air ducts, clothes or trash chutes,
chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.

b. Do not install LP-gas piping in solid walls or partitions.

R.  Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
Connect branch piping from top or side of horizontal piping.

T. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of
equipment. Unions are not required at flanged connections.

Do not use LP-gas piping as grounding electrode.

V.  Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
Install pressure gage upstream and downstream from each line regulator. Pressure gages are specified in
Section 230519.

X.  Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220100.

Y. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for
sleeve seals specified in Section 220100.

Z. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for
escutcheons specified in Section 220100.

VALVE INSTALLATION

A.  Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing,
aluminum, or copper connector.

B.  Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space adequate for
servicing and testing.

D. Install earthquake valves aboveground outside buildings according to listing.

Install anode for metallic valves in underground PE piping.

PIPING JOINT CONSTRUCTION

A.
B.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
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C.

Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.

2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

4. Apply appropriate tape or thread compound to external pipe threads unless dry-seal threading is
specified.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do
not use pipe sections that have cracked or open welds.

Welded Joints:
1. Construct joints according to AWS D10.12, using qualified processes and welding operators.
2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where
damage to coating occurs during construction.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels.
Join according to ASTM D2657.

1. Plain-End Pipe and Fittings: Use butt fusion.

2. Plain-End Pipe and Socket Fittings: Use socket fusion.

HANGER AND SUPPORT INSTALLATION

A.  Comply with requirements for pipe hangers and supports specified in Section 220529.

B. Install hangers for horizontal steel piping with maximum spacing and minimum rod sizes that comply
with Section 220529.

C. Install hangers for horizontal drawn-temper copper tubing with maximum spacing and minimum rod
sizes that comply with Section 220529.

D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and
minimum rod sizes:
1. Piping 3/8-inch NPS: Maximum span, 4 feet; minimum rod size, 3/8 inch.
2. Piping 1/2-inch NPS: Maximum span, 6 feet; minimum rod size, 3/8 inch.
3. Piping 3/4-inch NPS and larger: Maximum span, 8 feet; minimum rod size, 3/8 inch.

CONNECTIONS

A.  Connect to utility's gas main according to utility's procedures and requirements.

B.  Install LP-gas piping electrically continuous and bonded to gas appliance equipment grounding
conductor of the circuit powering the appliance according to NFPA 70.

C. Install piping adjacent to appliances to allow service and maintenance of appliances.
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3.9.

3.10.

3.11.

3.12.

2401

D.  Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches
of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet
of each appliance.
LABELING AND IDENTIFYING

A.  Comply with requirements in Section 220553 for piping and valve identification.

FIELD QUALITY CONTROL
A.  Perform tests and inspections.

1. Test, inspect, and purge LP gas according to NFPA 54 the International Fuel Gas Code and
authorities having jurisdiction.

B. Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE
A.  Underground LP-gas piping shall be the following:

1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line risers with tracer
wire terminated in an accessible location.

B. Aboveground LP-gas piping shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

C. Branch Piping in Cast-in-Place Concrete to Single Appliance: Annealed-temper copper tube with
wrought-copper fittings and [brazed] [flared] joints. Install piping embedded in concrete with no joints
in concrete.

D.  Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings
with protective coating for steel piping.
INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 5.0 PSIG
A.  Aboveground, branch piping 1-inch NPS and smaller shall be the following:
1. Annealed-temper, copper tube with wrought-copper fittings and brazed joints.
2. Steel pipe with malleable-iron fittings and threaded joints.
B. Aboveground, distribution piping shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints.

C.  Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings
with protective coating for steel piping.
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D.

Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or wrought-steel
fittings with welded joints. Coat underground pipe and fittings with protective coating for steel piping.

3.13. ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A.  Valves for pipe sizes 2-inches NPS and smaller at service meter shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

B.  Valves for pipe sizes 2-1/2-inches NPS and larger at service meter shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, non-lubricated plug valve.

C. Distribution piping valves for pipe sizes 2-inches NPS and smaller shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

D.  Distribution piping valves for pipe sizes 2-1/2-inches NPS and larger shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, non-lubricated plug valve.

E. Valves in branch piping for single appliance shall be the following:
1. Two-piece, regular-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

END OF SECTION 222316
2401 FUEL GAS PIPING
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SECTION 223400 — FUEL-FIRED DOMESTIC WATER HEATERS

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

SUMMARY

A. Section includes fuel-fired domestic water heaters and accessories.

SUBMITTALS
A. Product Submittals:

1. Product Data: For each type and size of domestic-water heater indicated. Include rated capacities,
operating characteristics, electrical characteristics, and furnished specialties and accessories.

2. Wiring Diagrams: For power, signal, and control wiring.
B. Closeout Submittals:
1. Operation and Maintenance Data: For domestic-water heaters to include in emergency, operation,
and maintenance manuals.
QUALITY CONTROL

A.  Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code construction,
according to ASME Boiler and Pressure Vessel Code.

B. Hydrostatically test domestic-water heaters to minimum of one and one-half times pressure rating before
shipment.

WARRANTY

A.  Manufacturer's Warranty: Provide manufacturer’s warranty to repair or replace components of the water

heaters that fail in materials or workmanship within specified warranty period. Warranty period shall
start at the date of owner accepted substantial completion. Warranty repairs and replacements shall
include all parts and labor.

1. All Components: 3 year.
2. Tankless Heaters: 5 years.

3. Compression Tanks: 5 years.

PART 2 - PRODUCTS

2.1.

2401

FUEL-FIRED TANKLESS DOMESTIC WATER HEATERS

A.  Manufacturers: Provide tankless water heaters that comply with the construction documents and are
manufactured by one of the following:

1. Navien.
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2.2.

2401

2. Rinnai.
3.  A.O. Smith.

Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for indoor
application.

Construction: Copper piping or tubing complying with NSF 61 Annex G barrier materials for potable
water, without storage capacity.

1. Connections: ASME B1.20.1 pipe thread.

2. Pressure Rating: 150 psig.

3. Heating Element: Copper tubing.

4. Insulation: Comply with ASHRAE/IESNA 90.1.

5. Jacket: Metal, with enameled finish, or plastic.

6. Burner: For use with tankless, domestic-water heaters and natural-gas fuel.

7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition.

8. Temperature Control: Adjustable thermostat. Support: Bracket for wall mounting.

DOMESTIC-WATER HEATER ACCESSORIES

A.

@ @ =\ o 0w

Domestic-Water Compression Tanks:

1. Description: Steel pressure-rated tank constructed with welded joints and factory-installed butyl-
rubber diaphragm. Include air pre-charge to minimum system-operating pressure at tank.

2. Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include ASME
B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water tank linings,
including extending finish into and through tank fittings and outlets.

c. Air-Charging Valve: Factory installed.
Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1.
Heat-Trap Fittings: ASHRAE 90.2.
Comply with requirements for ball shutoff valves specified in Section 220523.
Comply with requirements for balancing valves specified in Section 221119.
Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for installation in piping.

Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-psig pressure rating as
required to match gas supply.

Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as great as
heat input, and include pressure setting less than domestic-water heater working-pressure rating. Select
relief valves with sensing element that extends into storage tank.

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.
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L.

Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M.

PART 3 - EXECUTION

3.1.

2401

DOMESTIC-WATER HEATER INSTALLATION

A.

Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters at least 18 inches
above floor on wall bracket.

1. Maintain manufacturer's recommended clearances.
2. Arrange units so controls and devices that require servicing are accessible.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.
5. Anchor domestic-water heaters to substrate.

Install domestic-water heaters level and plumb, according to layout drawings, original design, and
referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and
devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-
hot-water outlet piping. Comply with requirements for shutoff valves specified in Section 220523.

Install gas-fired, domestic-water heaters according to NFPA 54.

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff
valves.

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas
pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for
operation of safety control.

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic gas valves
specified in Section 221123.

Install combination temperature-and-pressure relief valves in water piping for domestic-water heaters
without storage. Extend commercial-water-heater relief-valve outlet, with drain piping same as
domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest
floor drain.

Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over
floor drains. Install hose-end drain valves at low points in water piping for electric, domestic-water
heaters that do not have tank drains. Comply with requirements for hose-end drain valves specified in
Section 221119.

Install thermometers on outlet piping of electric, domestic-water heaters. Comply with requirements for
thermometers specified in Section 220519.

Charge domestic-water compression tanks with air.
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3.2.  CONNECTIONS

A.

B
C.
D

Comply with requirements for domestic-water piping specified in Section 221116.
Comply with requirements for gas piping specified in Section 221123.
Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

3.3. IDENTIFICATION

A.

Identify system components. Comply with requirements for identification specified in Section 220553.

3.4. FIELD QUALITY CONTROL

A.

B.

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.

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

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper
operation.

4. Testand adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

Prepare test and inspection reports.

3.5. DEMONSTRATION

A.

Train Owner's maintenance personnel to adjust, operate, and maintain domestic-water heaters.

END OF SECTION 223400

2401
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1. SUMMARY
A.  Section includes commercial plumbing fixtures, fittings and supports.
B. Section includes:
1. Flush valve water closets.
2. Flush valve urinals.
3. Lavatories.
4. Electric water coolers.
5. Custodial sinks.
6. Sinks.
7. Showers.

8. Recessed valve boxes for refrigerator ice makers.

1.2. SUBMITTALS
A.  Product Submittals: For each type of product indicated.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for water closets.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

3. Flow and water consumption requirements for fixture.
4. Shop Drawings: Include diagrams for power, signal, and control wiring.
B.  Closeout Submittals:

1. Operation and Maintenance Data: For flushometer valves and electronic sensors to include in
operation and maintenance manuals.

2. Operation and Maintenance Data: For sinks, lavatories, and faucets to include in operation and
maintenance manuals.

1.3.  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. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but no fewer
than six of each type.
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2.
3.

Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size installed.

Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size installed.

PART 2 - PRODUCTS

2.1.  WATER CLOSETS

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

1.
2.
3.

American Standard.
Kohler.

Zurn Industries.

B. Floor-Mounted, Bottom Outlet, Top Spud:

1.

2.
3.
4,

Description: White vitreous china, elongated rim, siphon jet type bowl with 1 1/2-inch NPS top
spud and flushometer valve. Fixture shall comply with ASME A112.19.2 and ASME A112.19.5.

Height: Standard and ADA, complying with ICC/ANSI A117.1, as scheduled.
Water Consumption: 1.6 GPF, unless otherwise scheduled.

Bowl-to-Drain Connecting Fitting: ASTM A 1045 or ASME A112.4.3.

C. Wall-Mounted, Top Spud:

1.

2.
3.
4.

Description: White vitreous china, elongated rim, siphon jet type bowl with 1 1/2-inch NPS top
spud and flushometer valve. Fixture shall comply with ASME A112.19.2 and ASME A112.19.5.

Height: Standard and ADA, complying with ICC/ANSI A117.1, as scheduled.
Water Consumption: 1.6 GPF, unless otherwise scheduled.

Support: Water Closet Carrier.

D. Toilet Seats:

1.

2.2.  URINALS

Description: White plastic, elongated rim and open front, heavy-duty toilet seat with non-corroding
metal, self-sustaining hinge. Seat shall comply with IAPMO/ANSI Z124.5. Manufactured by
American Standard, Bemis, or Church.

Seat Cover: Not required unless otherwise scheduled.

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

1.
2.
3.

American Standard.
Kohler.

Zurn Industries.

B. Wall-Hung, Back Outlet:

2401
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1. Description: White vitreous china, siphon jet type fixture with integral trap, 2-inch NPS back outlet,
3/4-inch NPS top spud, and flushometer valve. Fixture shall comply with ASME A112.19.2 and
ASME A112.19.5.

2. Mounting Height: Standard and ADA, complying with ICC/ANSI A117.1, as scheduled.

3. Water Consumption: 1.0 GPF, unless otherwise scheduled.

4. Waste Fitting: 2-inch NPS complying with ASME A112.18.2 for coupling.

5. Support: ASME A112.6.1M, Type II, urinal carrier with hanger and bearing plates. Include
rectangular, steel uprights.

2.3.  FLUSHOMETER VALVES

A.

Manufacturers: Subject to compliance with requirements, provide product by one of the following:
1. Sloan Valve Company.

2. Toto.

3. Zurn Industries.

4. Coyne and Delany.

5. Moen Commercial Brass.

Water Closet Lever-Handle:

1. Description: Exposed diaphragm flushometer style valve with minimum 1-inch NPS inlet and 1-
1/2-inch NPS outlet, brass body, corrosion-resistant components, chrome-plated exposed finish,
chrome-plated or stainless steel panel finish, and integral check stop and backflow-prevention
device. Valve shall be rated for minimum 125 psig and comply with ASME 1037.

2. Water Consumption: 1.6 GPF, unless otherwise scheduled.
Urinal Lever-Handle:

1. Description: Exposed diaphragm flushometer style valve with minimum 3/4-inch NPS inlet and
3/4-inch NPS outlet, brass body, corrosion-resistant components, chrome-plated exposed finish,
chrome-plated or stainless steel panel finish, and integral check stop and backflow-prevention
device. Valve shall be rated for minimum 125 psig and comply with ASME 1037.

2. Water Consumption: 1.0 GPF, unless otherwise scheduled.

2.4. LAVATORIES

A.

B.

2401

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

2. Kohler.

3. Zurn Industries.

Wall-Mounted:

1. Description: White vitreous china with back for wall mounting. Fixture shall comply with ASME
A112.19.2.
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2.5.

2.6.

2401

2. Nominal Size: As indicated in plumbing fixture schedule on sheets.
3. Faucet-Hole Location: Top.

4. Faucet-Hole Punching: 3 holes at 2-inch centers.

5. Faucet: Refer to the Plumbing Fixture Schedule.

6. Mounting Material: Chair carrier.

7. Mounting Height: Standard and ADA, complying with ICC/ANSI A117.1, as scheduled.

LAVATORY FAUCETS

A.

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

2. Chicago Faucets.

3. Moen.

4. T & S Brass and Bronze Works.

B.  NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - Health

Effects," for faucet materials that will be in contact with potable water.

C. Lavatory Manually-Operated:

1. Description: Manually-operated, metering faucet with solid brass body, polished chrome plate
finish, and hot and cold water indicators. Faucets shall comply with ASME A112.18.1. Coordinate
faucet inlets with supplies and fixture hole punching. Coordinate outlet with spout and fixture
receptor.

2. Maximum Flow Rate: 0.5 GPM.

3. Mounting Type: Deck, exposed.

4. Valve Handle(s): Metering

5. Spout: Rigid type.

6. Spout Outlet: Aerator.

ELECTRIC WATER COOLERS
A.  Fountain:

1. ARI 1010; Surface mounted electric water cooler with stainless steel top, stainless steel body,
elevated anti-squirt bubbler with stream guard, automatic stream regulator, push button, mounting
bracket, refrigerated with integral air-cooled condenser and stainless steel grille. Provide with
companion bottle filler, electronic pushbutton activation and drain.

2. Capacity: eight (8) gpm of fifty (50) °F water with inlet at eighty (80) °F and room temperature of
ninety (90) °F.

3. Electrical: Maximum one-half (1/2) hp compressor, six (6) feet cord and plug for connection to
electric wiring system including grounding connector.

B.  Provide supply with replaceable inline cartridge water filter.
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2.7.

2.8.

2401

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

1. Acorn Engineering.

2. Fiat.

3. Florestone Products.

4. Stern-Williams Co.

B. Floor-Mounted Terrazzo:

1. Description: Terrazzo floor-mounted mop receptor with 3-inch NPS drain outlet, drain grid, rim
guard on front top surface that mounts to the floor and flush to the wall. Basins shall comply with
IAPMO PS 99.

2. Nominal Size: Refer to the Plumbing Fixture Schedule.

3. Height: 10 inches.

4. Faucet: A faucet with integral stops in shanks, vacuum breaker, hose-thread outlet, wall brace, and
pail hook.

C.  Floor-Mounted Molded Stone:

1. Description: Molded stone floor-mounted mop receptor with 3-inch NPS drain outlet, drain grid,
rim guard on front top surface that mounts to the floor and flush to the wall. Basins shall comply
with IAPMO/ANSI Z124.6.

2. Nominal Size: Refer to the Plumbing Fixture Schedule.

3. Height: 10 inches.

4. Faucet: A faucet with integral stops in shanks, vacuum breaker, hose-thread outlet, wall brace, and
pail hook.

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

1. Advance Tabco.

2. Eagle Group; Foodservice Equipment Division.

3. Elkay Manufacturing Co.

4. Just Manufacturing.

B. Free-Standing Stainless Steel Utility Sinks:

1. Description: Free-standing, single compartment, stainless steel utility sink with backsplash,
centered drain with 1-1/2-inch NPS drain tailpiece and stopper, and adjustable length legs. Stainless
steel shall be minimum 0.050-inches thick. Sinks shall comply with ASME A112.19.3.

2. Overall and Compartment Dimensions: Refer to the Plumbing Fixture Schedule.
3. Faucet: Single, wall mount, swivel gooseneck faucet with two wrist-blade handles.

a.  Mounting: On backsplash.

PLUMBING FIXTURES 224000 - 5



WCPS | Rosewood Middle School
Addition and Renovation

2.9.

Supply Fittings: Chrome-plated brass compression stop with wheel handle and inlet connection
matching water-supply piping type and size. Fittings shall comply with ASME A112.18.1.

a. Risers: 1/2-inch NPS, chrome-plated, rigid-copper pipe.

Waste Fittings: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch- thick
brass tube to wall and chrome-plated brass or steel wall flange. Fittings shall comply with ASME
A112.18.2.

a. Size: 1-1/2-inches NPS

C. Countertop Stainless Steel Sinks:

1. Description: Counter-mounted, drop-in, single compartment, stainless steel utility sink, centered
drain with 1 1/2-inch NPS drain tailpiece and stopper. Stainless steel shall be minimum 0.050-
inches thick. Sinks shall comply with ASME A112.19.3.

2. Overall and Compartment Dimensions: Refer to the Plumbing Fixture Schedule.

3. Faucet: Single handle, solid brass construction, chrome finish, with 2.2 gpm aerator.

4. Mounting: Deck mounted.

5. Supply Fittings: Chrome-plated brass compression stop with wheel handle and inlet connection
matching water-supply piping type and size. Fittings shall comply with ASME A112.18.1.

6. Risers: 1/2-inch NPS, chrome-plated, rigid-copper pipe.

7. Waste Fittings: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch- thick
brass tube to wall and chrome-plated brass or steel wall flange. Fittings shall comply with ASME
Al112.18.2.

8. Size: 1-1/2-inches NPS.

9. Mounting: On counter with sealant.

SUPPLY FITTINGS

A.  Description: Supply piping shall be chrome-plated brass pipe or chrome-plated copper tube matching
water-supply piping size including chrome-plated brass or stainless-steel wall flange. Supply stops shall
be chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet connection matching
supply piping. Fittings shall comply with ASME A112.18.1.

1.

Risers: 1/2-inch NPS, chrome-plated, rigid-copper pipe.

B.  NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - Health
Effects," for supply-fitting materials that will be in contact with potable water.

2.10. WASTE FITTINGS

2401

A.  Description: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch- thick brass
tube to wall and chrome-plated brass or steel wall flange. Fittings shall comply with ASME A112.18.2.

1.
2.
3.

Size: 1-1/2-inches NPS.
Drain: Grid type with 1-1/2-inches NPS offset and straight tailpiece.

Trap: 1-1/2-inches NPS.
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2.11.

2.12.

2.13.

2.14.

2.15.

SUPPORTS

A.  Manufacturers: Subject to compliance with requirements, provide product by one of the following:
1. J.R. Smith Co.
2.  Watts Water Technologies.
3. Zurn Industries.

B. Water Closet Carrier: Waste-fitting assembly, as required to match drainage piping material and
arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching fixture. Carriers
shall comply with ASME A112.6.1M.

SHOWERS

A.  ADA compliant shower trim: ASME A112.18.1; concealed shower pressure balanced mixing valve,
indexed control, integral service stops, bent shower arm with flow control and adjustable spray ball joint
showerhead with escutcheon, hand held shower with sixty (60) inches metal clad hose and twenty-four
(24) inches slide bar, female inlet; maximum 1.5 gpm flow. All internal parts shall be brass — plastic
stems are prohibited.

B. Stalls shall be field installed tile. Refer to architectural documents for details. Separate floor drain shall
be provided for sanitary waste drainage. Refer to 221319 Sanitary Waste and Vent Piping Specialties
and plumbing fixture schedule on drawing set for floor drain specifications.

ICE MAKER UTILITY BOX

A.  Appliance(s) shall be provided by others. The contractor shall provide final connections to the fixture.

B. Recessed valve box: Powder-coated steel preformed rough-in box with brass quarter-turn, hammer
arrester valves, and slip-in finishing cover.

WASHER UTILITY BOX
A.  Appliance(s) shall be provided by others. The contractor shall provide final connections to the fixture.

B. Recessed valve box: Powder-coated steel preformed rough-in box with brass quarter-turn, hammer
arrester valves, and slip-in finishing cover.

CONDENSATE DRAIN BOX
A.  Appliance(s) shall be provided by others. The contractor shall provide final connections to the fixture.

B. Recessed valve box: Powder-coated steel preformed rough-in box with optional funnel and louvered face
plate / trim cover.

PART 3 - EXECUTION

3.1.

2401

EXAMINATION

A.  Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual
locations of piping connections before fixture installation.
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B. Examine walls and floors for suitable conditions where water closets will be installed.

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

3.2. INSTALLATION
A. Water-Closet Installation:
1. Install level and plumb.

2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or
building substrate.

3. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly,
according to ICC/ANSI A117.1.

B. Support Installation:
1. Use carrier supports with waste-fitting assembly and seal.

2. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-
fitting seals; and affix to building substrate.

3. Install supports, affixed to building substrate, for wall-hung urinals.

C. Flushometer Valve Installation:
1. Install flushometer-valve, water-supply fitting on each supply to each water closet and urinal.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.

3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open
side of water closet.

4. Install fresh batteries in battery-powered, electronic-sensor mechanisms.
D. Install toilet seats on water closets.
Wall Flange and Escutcheon Installation:

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and
within cabinets and millwork.

2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section 220100.
F. Joint Sealing:

1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant.

2. Match sealant color to water-closet color.

3.3.  CONNECTIONS

A.  Connect fixtures with water supplies and soil, waste, and vent piping. Use size fittings required to match
fixtures.

B. Comply with water piping requirements specified in Section 221116.
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C. Comply with sanitary waste piping requirements specified in Section 221316.

3.4. ADIJUSTING

A.  Operate and adjust water closets and controls. Replace damaged and malfunctioning water closets,
fittings, and controls.

B. Adjust water pressure at flushometer valves to produce proper flow.

C.  Install fresh batteries in battery-powered, electronic-sensor mechanisms.

3.5.  CLEANING AND PROTECTION

A.  Clean water closets and fittings with manufacturers' recommended cleaning methods and materials.

B. Install protective covering for installed water closets and fittings.
C. Do not allow use of water closets, urinals, or sinks for temporary facilities unless approved in writing by
Owner.
END OF SECTION 224000
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SECTION 230100 - HVAC GENERAL WORK REQUIREMENTS

PART 1 - GENERAL

1.1.

1.2

1.3.

2401

SUMMARY

A.

This section includes general requirements and information for Division 23 work.

DEFINITIONS

A.

Owner Acceptance for Beneficial Occupancy: Work that is judged by the Engineer to be substantially
complete, accepted to be safe for use by the Authority Having Jurisdiction (AHJ), and accepted by the
Owner. Acceptance comes with an agreement the Engineer’s written punchlist of outstanding items
will be completed to fulfill the contractual obligations.

B. Full Owner Occupancy: Owner will occupy the site and existing building during entire construction
period.

Partial Owner Occupancy: Owner may occupy completed areas of building before Owner Acceptance.

D.  Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe
and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, and tunnels.

E. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces
and mechanical equipment rooms.

F. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions. Examples include rooftop locations.

G.  Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and chases.

H.  Concealed, Exterior Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples include
installations within unheated shelters.

L Provide: Contractor shall furnish and install materials, equipment or fixtures as indicated.

1. Install Items Furnished by Owner or Others: Contractor shall receive shipment, store, install and
verify materials, equipment or fixtures selected and purchased outside of the prime construction
contract as indicated.

K.  Furnish Items to Owner or Others: Contractor shall purchase and deliver materials, equipment or
fixtures for installation by others as indicated.

SUBMITTALS

A. Qualification Submittals:

1.  Welding certificates.

B. Construction Submittals:
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1. Manufacturer startup, operation and maintenance checklists for all equipment and devices
included in Division 23 specifications in a single submittal package for review prior to equipment
startup.

C. Closeout Submittals:

1.  Manufacturer startup, operation and maintenance reports with completed checklists signed by the
involved technicians and the Mechanical Contractor’s witnessing superintendent.

1.4. INSPECTIONS

A.  Contractor shall be responsible for obtaining all inspections from regulatory agencies having
jurisdiction over the project. These inspections include but are not limited to: NC Department of
Labor - NCDOL Boiler Safety Bureau for boilers and pressure vessels, NC Department of Insurance
NCDOI, and other Local, State, and Federal inspection authorities as applicable.

1.5. QUALITY ASSURANCE
A.  Welding Qualifications:

1. Installer Qualifications: Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

2. AWS D1.1, "Structural Welding Code--Steel."

3. AWS D1.2, "Structural Welding Code--Aluminum."

4. AWS D1.3, "Structural Welding Code--Sheet Steel.”

5. AWS D1.4, "Structural Welding Code--Reinforcing Steel."

6. ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."

B. Roof Warranties: All work on roofs shall comply with the roof manufacturer’s warranty requirements.
For work on existing roofs, obtain a copy of the Owner’s roof warranty prior to the start of work.

C.  Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

D.  Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.
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1.7.
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E.

Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

WARRANTY

A.

Project Warranty: All work performed and all materials installed in Division 23 shall be warrantied by
the Contractor for 1 year from the Owner’s written acceptance of Owner Acceptance. The warranty
shall include all labor and parts. The Contractor shall be on site within 48 hours of Owner
notifications.

1. This warranty does not waive the Owner’s obligation to provide routine maintenance. Routine
maintenance includes maintenance recommended by each equipment manufacturer and industry
standard requirements for overall systems as documented in the project’s Operation and
Maintenance Manuals. Replacement of wear items such as filters, belts, etc. are not included in
the warranty unless they are incidental to other warranty work being performed. Failures due to
the lack of routine maintenance are the responsibility of the Owner.

2. Equipment manufacturer’s disclaimers and limitations on product warranties do not relieve the
Contractor of the obligations of the Project Warranty.

3. Extended or special warranties defined in other sections shall be in addition to, and run
concurrently with, the Project Warranty.

PROJECT DOCUMENTS

A.

Project Documents: Division 23 project documents are diagrammatic in nature and intended to
represent complete and functioning systems. If any aspect of the work is undefined or unclear, submit
your questions in writing prior to the final addendum deadline as defined in the specifications and/or at
the pre-bid conference. If any aspect of the work is undefined or unclear after the final addendum,
include the cost for the highest quality solution. The contractor is encouraged to thoroughly review the
contract documents and site conditions prior to bidding.

Basis of Design Manufacturers: Manufacturer names and model numbers of equipment and devices
noted on drawings and in equipment schedules shall be considered the Engineer’s basis of design.
Proposed changes to the basis of design shall be submitted to the Engineer for review and approval.
The submittal shall include a description of all changes necessary to implement the substitution,
including but not limited to plumbing, mechanical and electrical connections; dimensions, weights and
structural supporting structure; layout changes necessary to maintain clearances; and acoustical
treatments. All changes required to implement a substitution is the responsibility of Contractor at no
added cost to the Owner.

Listed Manufacturers: Manufacturers listed in the Division 23 specification sections and on drawings
must meet all the requirements of the project documents. Listed manufacturers that do not meet the
requirements will not be accepted. The manufacturer listing does not result in an automatic approval.
In addition to construction and performance requirements, the proposed equipment must meet the
indicated physical dimension, weight, acoustic, power, controls, and plumbing limitations of the
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project. Verify existing conditions in the field, when applicable, and proposed conditions prior to
submitting equipment for Engineer review. When full project coordination drawings are not required,
generate coordination drawings to the level of detail necessary to determine if the proposed equipment
will comply with the project documents and manufacturer recommended maintenance clearances.

1. If a manufacturer’s equipment does not meet the physical dimension, weight, acoustic, power,
controls and plumbing limitations of the project, a change order proposal may be submitted for the
Owner’s and Engineer’s consideration. The proposal shall include all changes, including other
trades, required and a reduction in cost to accept the non-conforming equipment. The base bid
shall include equipment that fully meets the design requirements at no additional cost.

COMMISSIONING PROCESS
A.  General: The Owner’s Commissioning Agent (CxA) will lead a commissioning team made up of
owner and contractor representatives. Refer to Section 019113 for more information.

1. Members Appointed by Contractor(s): Individuals, each having the authority to act on behalf of
the entity he or she represents, explicitly organized to implement the commissioning process
through coordinated action. The commissioning team shall consist of, but not be limited to,
representatives of each Contractor, including Project superintendent and subcontractors, installers,
suppliers, and specialists deemed appropriate by the CxA.

2. Owner’s CxA: The designated person, company, or entity that plans, schedules, and coordinates
the commissioning team to implement the commissioning process. Owner will engage the CxA
under a separate contract.

3. Owner’s Facility Representatives: Facility user and operation and maintenance personnel.

4. Engineers: Design professional.

B. Contractor’s Responsibilities:

1.

Each Contractor shall assign representatives with expertise and authority to act on its behalf and
shall schedule them to participate in and perform commissioning process activities including, but
not limited to, the following:

a. Evaluate performance deficiencies identified in test reports and, in collaboration with entity
responsible for system and equipment installation, recommend corrective action.

b. Cooperate with the CxA for resolution of issues recorded in the Issues Log.
c. Attend commissioning team meetings held on a weekly basis.
d. Integrate and coordinate commissioning process activities with construction schedule.

e. Review and accept construction checklists provided by the CxA.
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f.  Complete construction checklists as Work is completed and provide to the Commissioning
Authority on a weekly basis.

g. Review and accept commissioning process test procedures provided by the Commissioning
Authority.

h. Complete commissioning process test procedures.
CxA’s Responsibilities:
1. Organize and lead the commissioning team.
2. Provide commissioning plan.
3. Convene commissioning team meetings.
4. Provide Project-specific construction checklists and commissioning process test procedures.

5. Verify the execution of commissioning process activities using random sampling. The sampling
rate may vary from 1 to 100 percent. Verification will include, but is not limited to, equipment
submittals, construction checklists, training, operating and maintenance data, tests, and test reports
to verify compliance with the OPR. When a random sample does not meet the requirement, the
CxA will report the failure in the Issues Log.

6. Prepare and maintain the Issues Log.
7. Prepare and maintain completed construction checklist log.
8. Witness systems, assemblies, equipment, and component startup.

9. Compile test data, inspection reports, and certificates; include them in the systems manual and
commissioning process report.

1.9. COORDINATION

A.

Maintenance Access: Install equipment and devices in such a manner to be readily accessible for
testing, adjusting, balancing, inspection and maintenance. All concealed equipment and devices,
including but not limited to equipment, valves, dampers, actuators, sensors, gauges, test ports, filter
housings, coils, etc., shall be installed above accessible ceilings, within accessible rooms or chases or
within normally inaccessible construction with access doors. All access doors are not shown in the
project drawings. All access doors shall be coordinated with the Engineer prior to the installation of
the equipment or device. Equipment and/or devices not coordinated prior to installation, as judged by
the Engineer, shall be removed and reinstalled at no added cost.

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

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

Coordinate requirements for access panels and doors for HVAC items requiring access that are
concealed behind finished surfaces.

1.10. SPECIAL TESTS AND INSPECTIONS

A.

2401

Special Tests and Inspections: Owner will engage a qualified Special Inspector to conduct special tests
and inspections required by authorities having jurisdiction as the responsibility of Owner as indicated
in the Statement of Special Inspections.
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B. Special Inspector: The Special Inspector’s scope of work will be defined by the Owner. In general,
they will verify the materials have been installed properly and completely; notify the Owner, Engineer,
and Contractor of deficiencies; test corrected work, and submit a certified report of their procedures
and findings.

1.

Coordinate observations and testing with the Special Inspector and correct noted deficiencies.

C. Mechanical System Special Inspections:

1.

Firestopping systems in Section 230500.

1.11. VOC CONTENTS

A.  Low Volatile Organic Compounds (VOC) Requirements: All adhesives, mastics, sealants and
compounds factory or field applied that are installed indoors and all paint field applied shall be
certified as low VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

1.

Adhesives: 50 g/L or less, except 80 g/L or less for calcium silicate and mineral fiber insulation
and 30 g/L or less for metal-to-metal adhesives.

Mastics: 50 g/L or less.

Sealants: 250 g/L or less for duct sealants and 420 g/L or less for equipment insulation joint
sealants.

Compounds: 490 g/L or less for CPVC welding compounds and 510 g/L or less for PVC welding
compounds.

Paints: 50 g/L or less for flat paints and primers and 150 g/L or less for non-flat paints.

PART 2 - PRODUCTS

2.1.  PAINTS AND PRIMERS

A.  General: Provide primers and paints designed for the intended applications. All primers and paints
used indoors shall be low-odor and low VOC content type.

B. Primers:

1.

2401

Metal Applications: Water-based rust-inhibitive primer.
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2.4.

2.5.
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2. Aluminum Applications: Quick-drying primer for aluminum.
3. Wood Applications: Latex-based wood primer.

4. Interior Applications: Interior latex primer/sealer.

C. Paints:
1. Interior Applications: High-performance interior latex.
2. Exterior Applications: Exterior latex.
3. Match gloss level to adjacent finishes when applicable. Flat gloss level for all other applications,
unless otherwise indicated.
CONCRETE MATERIALS
A.  Concrete: Use the following unless otherwise indicated:
1. Equipment Housekeeping Pads: Light-weight aggregate with 3000 psi, 28-day minimum
compressive strength.
2. Miscellaneous Uses: Medium-weight aggregate with 4000 psi, 28-day minimum compressive
strength.
B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
C. Welded Wire Steel Reinforcement: ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
GROUT
A.  Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.
B. Characteristics: Post-hardening, volume-adjusting, non-staining, noncorrosive, nongaseous, and
recommended for interior and exterior applications.
C. Design Mix: 5000-psi, 28-day compressive strength.
D.  Packaging: Premixed and factory packaged.
PATCHING MATERIALS
A.  General: Comply with requirements specified in other Sections.
B. In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use materials

that visually match in-place adjacent surfaces to the fullest extent possible.

1. Ifidentical materials are unavailable or cannot be used, use materials that, when installed, will
match the visual and functional performance of in-place materials.

ESCUTCHEONS AND FLOOR PLATES

A.

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

2. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.
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3. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and
setscrew.

B.  Floor Plates:
1. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
2. Split-Casting Floor Plates: Cast brass with concealed hinge.
2.6. ACCESS DOORS AND FRAMES, WALLS AND CEILINGS

A.  Refer to Architectural documents for access door requirements.

PART 3 - EXECUTION

3.1. DOCUMENTATION OF PROJECT CONDITIONS

A.  Project Conditions: Document in digital-format photos and video the existing project conditions and
continue to document the conditions as the project progresses. Owner claims of contractor damage
will be judged by the documented conditions.

3.2. OPERATION AND MAINTENANCE MANUALS

A.  The contractors shall deliver one complete set of bookmarked manuals in electronic PDF format of all
operation and maintenance manuals to the Owner through the Designer, two (2) weeks before the pre-
final inspection is held. The manuals shall be bookmarked to a minimum of one level — ie: each major
piece of equipment (chiller, boiler switchboard, water closet, water heater, etc.) or document category
(warranties, parts list, contact information, etc.) The manuals shall be delivered by one of the
following:

1. Downloadable file from online service
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B.

Manuals shall include the following (at a minimum):

1.
2.

Index and page numbers

Certificate of Owner Acceptance

Summary sheet of warranties with dates noted and a copy of all warranties

List of all subcontractors and suppliers with names, addresses, and phone numbers
Special Inspection Reports

Certified Test and Balance Report

Complete start-up, operation, and shutdown procedures for each system including sequence of
events, locations of switches, emergency procedures, and any other critical items.

Lubrication schedules and types of lubricants

Complete set of all submittal data and current shop drawings (including 3rd party generated shop
drawings) and equipment description showing all capacities and other operation conditions.

10. Equipment summary showing all capacities and ratings (HP, Tons, kW, filter size, etc.).

OPERATION OF HVAC SYSTEMS DURING CONSTRUCTION

A.

The Prime Contractor shall provide temporary heating, ventilation and air-conditioning as needed for
the construction process. Use of the permanent HVAC is prohibited.

Permanent HVAC systems and components may only be operated for verification, testing, adjusting
and balancing.

Owner/Engineer shall approve project conditions prior to system start-ups. Request start-up inspection
minimum of 2 weeks prior to proposed start. Proposed start shall be coordinated with
Owner’s/Engineer’s schedule.

Air System Temporary Operation: Systems shall only be operated when the building is completely
enclosed, is clean and there are no dust or fume creating activities being performed.

1.

Filtration: Prior to starting air systems, verify clean filters are installed in all air system equipment
and clean temporary filter media is installed on all air intakes. Replace temporary filters on a
regular basis. Provide minimum MERV-8 temporary filter media and comply with Section
234100. Replace all filters with new prior to Owner acceptance.

Air System Equipment Cleaning: Clean inside of air system equipment and install filters.

Air Handling Unit Control: The goal of construction conditioning is to remove excessive
humidity to allow the installation of finishes. It is not to meet building design temperature.

a. Air handlers should be started initially at 100-percent outside air. Outside air intakes shall
have a double layer of blue roll filter media, either at the outside air intake louvers or directly
inside the unit prior to prefilters. If outside air intakes are going to be exposed to dust and dirt
from site construction, consideration should be made to temporarily relocate intake by ducting
to an elevation where the intake is protected from dirt and dust. Roll filter media should be
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F.

periodically monitored for build-up and replaced as necessary. Do not operate unit while
changing filters.

If systems do not have 100-percent outside air capability and return duct must be utilized, all
return openings must be filtered to prevent contaminating the duct system and equipment.

When using return air, do not close outside air damper completely. Balance outside air flow
to 10 to 20-percent of total flow to maintain positive pressure in the building.

Hydronic System Temporary Operation: Systems shall only be operated when the spaces where
pumps, motors and variable speed drives are located are clean and there are no dust or fume creating
activities being performed.

1.

Cleaning: Prior to starting hydronic systems, verify motor housings are clean by using
compressed air to blow out any dust and debris. Clean them on a regular basis during system
operation.

Owner/Engineer must approve operation of the permanent HVAC systems for use at Owner
Acceptance.

WELDING AND BRAZING

A.

B.

Medium and High Pressure Piping (Above 15 psig):

1.

Fabrication:

a.

Heating water piping systems shall be fabricated, assembled and welded in accordance with
ASME B31.1, and Power Piping Codes PFI ES 1, PFI ES 3, PFI ES 7, PFI ES 21, PFI ES 31,
PFI ES 35, and PFI TB1 of the Piping Fabrication Institute's companion code requirements.

Other high pressure piping systems shall be fabricated, assembled and welded/brazed/
soldered in accordance with ASME B31.3, and Power Piping Codes PFI ES 1, PFI ES 3, PFI
ES 7, PF1 ES 21, PFT ES 31, PFI ES 35, and PFI TB1 of the Piping Fabrication Institute's
companion code requirements.

Refrigeration piping systems shall be fabricated, assembled and welded/brazed in accordance
with the ASME B31.5.

2. Non-Destructive Inspection and Testing: All pipe welds shall be tested by a qualified, Engineer
approved, testing agency at the expense of the Contractor.

Low Pressure Piping (15 psig and lower):

1.

Fabrication:

a.

Copper make-up water and drainage piping systems shall be fabricated, assembled and
soldered in accordance with ASTM B828.

Other low pressure piping systems shall be fabricated, assembled and welded/brazed in
accordance with the ASME B31.9.

2. Non-Destructive Inspection and Testing: Engineer shall visually inspect pipe welds. Based on
visual inspections, upon order of the Engineer, non-destructive testing of selected pipe welds shall
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be performed by a qualified testing agency, at the expense of the Contractor, using one of the
following methods selected by the Engineer. The welds inspected shall be selected randomly, but
the selection shall include an examination of welds made by each welding operator or welder.

C.  Testing Methods:

1. Radiographic testing in accordance with ASTM E 94:

a.

Make identification of defects by comparing radiographs to reference radiographs in ASTM E
390.

Film shall positively and properly identify as to member being inspected, location of weld,
and location of film on weld.

Stamp identification on steel so film may be easily identified and matched to identification
mark.

2. Ultrasonic testing in accordance with ASTM E 164:

a.

Size of defects will be determined by relating amplitude of oscilloscope traces to hole in
ASTM reference weldment.

Diameter of reference holes shall be 3/32-inch.

Weld defects which are cause for rejection include cracks, lack of fusion, incomplete
penetration, porosity, or slag inclusions which produce reflections equal to or greater than 80
percent of reference hole reflection and have linear dimensions as indicated by transducer
movement exceeding 1/4-inch for material thickness up to and including 3/4-inch.

D.  Correction of Defective Welds: If random testing reveals that any welds fail to meet minimum quality
requirements, an additional 10 percent of the welds in that same group shall be inspected at the
Contractor's expense. If all of the additional welds inspected meet the quality requirements, the entire
group of welds represented shall be accepted and the defective welds shall be repaired. If any of the
additional welds inspected also fail to meet the quality requirements, that entire group of welds shall be
rejected. At the Contractor's option, the rejected welds shall be removed and the joints re-welded or
the rejected welds shall be 100 percent tested as hereinbefore specified and all defective weld areas
removed and re-welded.

1. If the initial testing reveals any deficient welds, then all initial and follow-up testing and all work
required to replace the deficient welds shall be at the Contractor’s expense.

2. Ifthe initial testing does not reveal any deficiencies, then the initial testing shall be at the Owner’s
expense.

PAINTING

HVAC GENERAL WORK REQUIREMENTS 230100 - 11



WCPS | Rosewood Middle School
Addition and Renovation

3.6.

2401

A.

Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting
Specification Manual" applicable to substrates indicated.

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

1. Remove incompatible primers and re-prime substrate with compatible primers as required to
produce paint systems indicated.

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

Painting of Division 23 Work: Paint items exposed in equipment rooms and occupied spaces
including, but not limited to, the following:

1. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets.

2. Duct, equipment, and pipe insulation having cotton, canvas or metal insulation covering or other
paintable jacket material as required by Section 230553 and elsewhere as indicated.

3. Mechanical equipment that is indicated to have a factory-primed finish for field painting.
4. Equipment pads as indicated.

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

At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces. Repair marred and damaged factory-painted finishes with materials and procedures
to match original factory finish.

CONCRETE

A.
B.

Design, construct, erect, brace, and maintain formwork according to ACI 301.

Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

Comply with ACI 301 for measuring, batching, mixing, transporting, and placing concrete.

Equipment Concrete Bases: Housekeeping pads shall match the indicated dimensions but not be less
than required to extend 4-inches beyond the equipment footprint in each direction and have chamfered
edges.

1. Concrete Base Depths:
a. Air Handling Units and Chillers: Minimum 6-inches thick, unless otherwise indicated.
b. HVAC Equipment: Minimum 4-inches thick, unless otherwise indicated.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and
anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.
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5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.7.  GROUTING

A.  Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base
plates, and anchors.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.

Place grout around anchors.

T 0o mm U9 0w

Cure placed grout.

3.8. WALL, FLOOR AND ROOF OPENINGS

A.  Exterior and interior wall, floor and roof openings made for duct, piping and conduit penetrations shall
maintain the building’s structural integrity. Install penetration sleeves, framing and lintels in
accordance with the structural engineer.

3.9. REPAIR AND PATCHING

A.  Repair damage created during the construction process. Repair quality shall be equal to or better than
original condition as judged by the Architect/Engineer.

B. Patch wall, floor and roof openings created by removal of mechanical system items during the
construction process. Patch and finish with materials consistent with adjacent finishes and materials.

1. Openings in fire /smoke rated assemblies shall be patched per UL-listed detail.

C. Identify and document existing building damage and openings in walls, floor and roof that are outside
the project scope prior to the start of work. Report them promptly to the Architect/Engineer.

3.10. ACCESS DOOR INSTALLATION

A.  Coordinate the need, type, and exact location of each access door with Architect/Engineer prior to
installation.

B. Center wall and ceiling access doors on duct access doors, valve centers, junction boxes, etc. to
provide the best access to inspect, operate, and maintain the associated mechanical and electrical
devices.

2401 HVAC GENERAL WORK REQUIREMENTS 230100 -13



WCPS | Rosewood Middle School
Addition and Renovation

3.11.

2401

C.

N IR

Install wall and ceiling access doors level and square to building surfaces. Comply with
manufacturer’s written instructions.

Install access doors such that their door swings are not blocked from opening fully and they open in the
direction that provides the best access for the user.

Adjust doors and hardware for proper installation.
Touch-up door finishes with factory-provided paint as needed prior to completion.
Verify fire and smoke-rated door labels have not been painted over in the field.

Label wall and ceiling access doors with clear plastic ceiling tags in compliance with Section 23 05 53.

PIPING SYSTEM INSTALLATION GENERAL REQUIREMENTS

A.

S I

~

Install piping according to the following requirements and Division 23 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion,
pump sizing, and other design considerations. Install piping as indicated unless deviations to layout
are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and
service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating pressure.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and
concrete floor and roof slabs. Refer to Section 230517 for more information about sleeves and sleeve
seals.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

Piping Connections: Make piping connections according to the following unless otherwise indicated:

1. Install unions, in piping 2-inches NPS and smaller, adjacent to each valve and at final connection
to each piece of equipment.

2. [Install flanges, in piping 2-1/2 inches NPS and larger, adjacent to flanged valves and at final
connection to each piece of equipment.
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3.12. ESCUTCHEONS AND FLOOR PLATES INSTALLATION
A.  Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B. Install escutcheons with inside diameter to closely fit around pipe, tube, and insulation of piping and
with outside diameter that completely covers opening.

1. New Piping: Install one-piece cast-brass type for new piping installations. Install deep-pattern
type where piping sleeve protrudes from the floor or wall.

2. Existing Piping: Install split-casting brass type for existing piping installations.

C. Install floor plates with inside diameter to closely fit around pipe, tube, and insulation of piping and
with outside diameter that completely covers opening.

1. New Piping: One-piece, floor-plate type.

D.  Replace broken and damaged escutcheons and floor plates using new materials.

3.13. EQUIPMENT INSTALLATION GENERAL REQUIREMENTS

A.  Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.
B.  Install equipment level and plumb, parallel and perpendicular to other building systems and

components in exposed interior spaces, unless otherwise indicated.

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference to other installations.
Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.
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3.14. ADDITIONAL CONSTRUCTION PROCEDURES

A.  General Requirements: In addition to the requirements of Division 1 and individual Division 23
sections, the Contractor shall comply with the following requirements during project construction:
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Bidding: Review the requirements in the entire set of bid documents. Review the Project
Documents paragraphs in Part 1 of this section. Submit clarification questions in compliance with
Division 1 and Division 23.

Submittals: Submit delegated design, qualification, product, construction and close-out submittals
required in each Division 23 section. Utilize the Submittal List in Section 230110 to verify each
submittal has been submitted and reviewed prior to the installation of related equipment and
materials.

Reference Documents: Maintain a hard copy set of Division 23 bid documents and submittals for
reference in the on-site project office. Mark documents to record installed conditions and tested
duct and piping.

a. Duct and Pipe Pressure and Leakage Testing: Upon successful completion of testing each
section of duct and pipe, number, highlight, date and initial the tested sections. The section
numbers shall match in the testing report. Each tested section shall be initialed by an
appropriate representative from the Contractor and Owner / Commissioning Agent or
Engineer.

b. Life-Safety Dampers: Successfully tested life-safety dampers shall be highlighted and
initialed by an appropriate representative from the Contractor and Owner / Commissioning
Agent or Engineer.

Stored Material Verification: In coordination with each monthly Owner Construction
Coordination Meeting, provide a copy of the month’s proposed Payment Application and access to
all equipment or material stored in an off-site insured and bonded warehouse for verification
meeting the requirements of Division 1. Payment Applications with unverified off-site stored
equipment and materials will not be approved.

Pre-Installation and Testing Meetings: Schedule Pre-Installation Meetings required in Division 23
sections with the Owner / Commissioning Agent and Engineer.

Equipment Start-Up: Schedule major equipment start-up procedures with the Owner /
Commissioning Agent and Engineer.

END OF SECTION 230100

2401
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SECTION 230110 - HVAC SUBMITTAL LIST

PART 1 - GENERAL

1.I. SUMMARY

A.

This section is a supplement to the Division 23 and 25 specification sections. Submittal descriptions in
this section are not intended to alter the requirements defined in other sections.

1.2.  SUBMITTAL REQUIREMENTS

A.
B.

Conform to format defined in Division 1 and content defined in Division 23.

Submittals will be rejected without review if they:

1.
2.

Do not conform with most recent version of contract documents.

Do not have delegated design documents signed and sealed by a P.E. in the state of the project.
Were not routed through the proper channels.

Do not indicate review by Construction Manager / General Contractor.

Do not indicate selected options.

1.3. HVAC SUBMITTAL LIST

SUBMITTAL SCHEDULE

PRE-CONSTRUCTION

SECTION | DESCRIPTION

230100 WELDING QUALIFICATIONS

230400 COORDINATION DRAWINGS

230500 FIRESTOPPING MATERIALS

230511 ELECTRICAL DEVICES - ENCLOSURES, DISCONNECTS & STARTERS
2305 14 VARIABLE SPEED CONTROLLERS

230516 EXPANSION DEVICES

230516 DELEGATED DESIGN FOR PIPE ANCHORS AND GUIDES
230517 SLEEVE SEAL PRODUCTS

230519 GAUGES AND DEVICES FOR PIPING SYSTEMS

230533 HEAT TRACING

2305 48 VIBRATION CONTROL DELEGATED DESIGN

23 05 48 VIBRATION CONTROL DEVICES

230553 IDENTIFICATION DEVICES

2401
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230593 T/A/B QUALIFICATIONS

230593 T/A/B CONTRACT DOCUMENT EXAMINATION REPORT
230593 T/A/B PROCEDURE PLAN

230593 T/A/B INSTRUMENT CALIBRATION REPORTS
230713 DUCT AND DUCTED EQUIPMENT INSULATION
230719 PIPING AND PIPED EQUIPMENT INSULATION
232113 HYDRONIC PIPING AND FITTINGS

232116 HYDRONIC PIPING SPECIALTIES

232119 HYDRONIC GENERAL PURPOSE VALVES

232119 HYDRONIC BALANCING VALVES

232123 HYDRONIC PUMPS

232133 UNDERGROUND PIPING DELEGATED DESIGN
232300 REFRIGERANT PIPING, VALVES AND FITTINGS
232500 WATER TREATMENT SYSTEMS

232500 WATER TREATMENT PROVIDER QUALIFICATIONS
233113 DUCT SHOP DRAWINGS

233113 DUCT SCHEDULE AND MATERIALS

233300 DUCT ACCESSORIES

233400 FANS

233600 AIR TERMINAL UNITS

233713 DIFFUSERS, GRILLES AND REGISTERS

233723 GRAVITY VENTILATORS

234100 PARTICULATE AIR FILTRATION - STANDARD EFFICIENCY
234133 PARTICULATE AIR FILTRATION - HIGH EFFICIENCY
235100 BREECHINGS, CHIMNEYS AND STACKS

235216 CONDENSING BOILERS

23 64 26 AIR-COOLED CHILLERS

237200 AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
237311 BLOWER COIL UNITS

2373 16 MODULAR AIR HANDLING UNITS

238116 DUCTLESS MINI-SPLIT SYSTEMS

238239 UNIT HEATERS

239000 BAS CONTROL SYSTEM PROTOCOL CERTIFICATES
239000 BAS CONTROL SYSTEM SHOP DRAWINGS

239000 BAS CONTROL SYSTEM PRODUCT DATA

2401 HVAC SUBMITTAL LIST
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239000 BAS CONTROL DAMPERS AND ACTUATORS

239000 BAS CONTROL VALVES AND ACTUATORS

239010 BAS INSTRUMENTATION DEVICES

239210 BAS ENERGY AND FLOW METERS

DURING CONSTRUCTION

SECTION | DESCRIPTION

230100 STARTUP, OPERATION AND MAINTENANCE CHECKLISTS
230200 INSTRUCTION PROGRAM

2303 00 EXCAVATION SUPPORT AND PROTECTION PROCEDURES
23 0555 FLUSHING AND TESTING PLAN

23 0555 FLUSHING AND TESTING FIELD REPORTS AND SUMMARY REPORT
230593 T/A/B INSTRUMENT CALIBRATION REPORTS

230593 T/A/B REPORTS - HVAC AND PLUMBING SYSTEMS
230593 T/A/B REPORTS - SOUND TESTING RESULTS

230593 T/A/B REPORTS - VIBRATION TEST RESULTS

230593 T/A/B REPORTS - BAS CONTROLS VERIFICATION

230593 T/A/B COMMISSIONING AGENT CERTIFICATION

233113 DUCT LEAKAGE TEST REPORTS

233300 LIFE-SAFETY DAMPER TESTING REPORTS

VARIOUS | EQUIPMENT START-UP REPORTS

239000 BAS SYSTEM CHECKOUT PROCEDURES

CONSTRUCTION CLOSE OUT

SECTION | DESCRIPTION

230100 PROJECT WARRANTY

230100 OPERATION AND MAINTENANCE MANUALS

230100 STARTUP, OPERATION AND MAINTENANCE REPORT
230200 DEMONSTRATION AND TRAINING MATERIALS

230593 T/A/B FINAL REPORT

2303 00 PHOTOGRAPHIC DOCUMENTATION OF UNDERGROUND UTILITIES
VARIOUS | AS-BUILT RECORD DRAWINGS

VARIOUS | EXTRA MATERIALS PROOFS OF RECEIPT

2401
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PART 2 - PRODUCTS (not used)

PART 3 - EXECUTION (not used)

END OF SECTION 230110
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SECTION 230200 - HVAC SYSTEMS OWNER TRAINING

PART 1 - GENERAL

1.I. SUMMARY

A.  This section includes general requirements for the owner’s demonstration and training of Division 23
systems and equipment.

1.2. SUBMITTALS
A. Construction Submittals:

1. Instruction Program: Submit outline of instructional program for demonstration and training
including proposed dates, times, lengths of instruction times, instructor’s name and instructor’s
qualifications.

1.3.  QUALITY INSURANCE

A.  Facilitator Qualifications: A firm or individual experienced in training or educating maintenance
personnel in a training program similar in content and extent to that indicated for this Project, and
whose work has resulted in training or education with a record of successful learning performance.

B. Instructor Qualifications: A factory-authorized service representative experienced in operation and
maintenance procedures and training.

C. Pre-Instruction Conference: Conduct conference at the project site. Review methods and procedures
related to demonstration and training.

D.  Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data has
been reviewed and approved by Architect.

PART 2 - PRODUCTS

2.1.  INSTRUCTION PROGRAM

A.  Program Structure: Develop an instruction program that includes individual training modules for each
system and equipment not part of a system, as required by individual Specification Sections, and as
follows:

1. HVAC Control Systems
2. Flow and Energy Meters

3.  Motor Starters and Disconnect Switches
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10.
11.
12.
13.
14.
15.
16.
17.

18

Variable Speed Drives

Life-Safety Dampers

Fans, Supply, Return, Relief and Exhaust
Terminal Units

Air Handling Units, Packaged and Modular
Blower Coil Units

Unit Heaters

Ductless Mini-Split System Units
Heating and Cooling Coils

Energy Recovery Systems

Pumps

Boilers

Chillers

Air Filtration

. Water Treatment

Training Modules: Develop a learning objective and teaching outline for each module. Include a
description of specific skills and knowledge that participant is expected to master. For each module,
include instruction for the following:

1.

Basis of System Design, Operational Requirements and Criteria: Include system and equipment
descriptions, operating standards, regulatory requirements, equipment function, operating

characteristics, limiting conditions, and performance curves.

Documentation: Review emergency, operations, and maintenance manuals; Project Record
Documents; identification systems; warranties and bonds; and maintenance service agreements.

Emergencies: Include instructions on stopping; shutdown instructions; operating instructions for
conditions outside normal operating limits; instructions on meaning of warnings, trouble
indications, and error messages; and required sequences for electric or electronic systems.

HVAC SYSTEMS OWNER TRAINING
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4. Operations: Include startup, control, and safety procedures; stopping and normal shutdown
instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures
for emergencies and equipment failure; and required sequences for electric or electronic systems.

5. Adjustments: Include alignments and checking, noise, vibration, economy, and efficiency
adjustments.

6. Troubleshooting: Include diagnostic instructions and test and inspection procedures.

7. Maintenance: Include inspection procedures, types of cleaning agents, methods of cleaning,
procedures for preventive and routine maintenance, and instruction on use of special tools.

8. Repairs: Include diagnosis, repair, and disassembly instructions; instructions for identifying parts;
and review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1. GENERAL REQUIREMENTS

A.  Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to
coordinate instructors, and to coordinate between Contractor and Owner for number of participants,
instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.

C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal
operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least 30 days' advance notice.

D. Instruction Duration: Instructional time shall be no less than two (2) 8-hour days with an hour break
for lunch, 8:00 am — 5:00 pm.

E. Document training attendance for each session.

END OF SECTION 230200
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SECTION 230300 - HVAC UNDERGROUND UTILITIES WORK REQUIREMENTS

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

2401

SUMMARY

A.

This section includes excavation, backfill, piped utility demolition, tree protection, temporary erosion
and sedimentation control, grout and flowable fill of Division 23 systems and equipment.

B. In projects with Division 31-33 specifications, this section is intended to supplement those
requirements. Where there are conflicts, the strictest requirement shall apply.

SUBMITTALS

A.  Delegated Design Submittals: Design of excavation support and protection methods and systems.

B.  Construction Submittals:

1. Instruction Program: Submit outline of instructional program for demonstration and training
including proposed dates, times, lengths of instruction times, instructor’s name and instructor’s
qualifications.

C. Close-Out Submittals:

1. Record Drawings: Locating and identifying HVAC utilities within the project area, including
sizes, dimensions, elevations, building and manhole entrances, crossing utilities, etc.

a. Photographic Documentation: Include photographs of original and final conditions including
utilities while exposed in trenches. Key the photos to the record drawings to provide visual
documentation of the underground conditions and locations of the utilities.

PRE-INSTALLATION MEETING

A.  Pre-Installation Conference: Conduct conference at project site to review the following:
1. Existing utilities and subsurface conditions.
2. Coordination of utility interruptions.
3. Building and tree protection.
4. Proposed excavations and excavation support and protection strategy.
5. Proposed vehicle and pedestrian traffic plans.
6. Proposed flushing and testing plan.
FIELD CONDITIONS
A.  Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by Owner or

others unless permitted under the following conditions and then only after arranging to provide
temporary utility according to requirements indicated:

1. Notify Owner/Engineer no fewer than 14 days in advance of proposed interruption of utility.
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2. Do not proceed with interruption of utility without Owner’s/Engineer’s written permission.

Project-Site Information: A geotechnical report has been prepared for this Project and is available for
information only. The opinions expressed in this report are those of a geotechnical engineer and
represent interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn from the data.

1. Make additional test borings and conduct other exploratory operations necessary for excavation
support and protection according to the performance requirements.

2. The geotechnical report is referenced elsewhere in Project Manual.

Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent existing
buildings, structures, and site improvements; establish exact elevations at fixed points to act as
benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1.

2.2.

2401

PERFORMANCE REQUIREMENTS

A.

Provide, monitor and maintain excavation support and protection system capable of supporting
excavation sidewalls and of resisting earth and hydrostatic pressures and superimposed and
construction loads.

1. Contractor Design: Design excavation support and protection system, including comprehensive
engineering analysis by a qualified professional engineer.

2. Prevent surface water from entering excavations by grading, dikes, or other means.

3. Install excavation support and protection systems without damaging existing buildings, structures,
and site improvements adjacent to excavation.

4. Continuously monitor vibrations, settlements, and movements to ensure stability of excavations
and constructed slopes and to ensure that damage to permanent structures is prevented.

MATERIALS

A.

B.

General: Provide materials that are either new or in serviceable condition.
Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

Steel Sheet Piling: ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with
continuous interlocks.

Corners: Site-fabricated mechanical interlock.

Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength required for
application.

Cast-in-Place Concrete: ACI 301, of compressive strength required for application.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Tiebacks: Steel bars, ASTM A 722/A 722M.
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2.3.

2.4.

2.5.

2.6.

2401

SOIL MATERIALS

A. Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, or a
combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris,
waste, frozen materials, vegetation, and other deleterious matter.

1. Obtain approved clean fill soil material off-site when satisfactory soil materials are not available
on-site.

B. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487 or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum
moisture content at time of compaction.

C. Sub-Base Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not
more than 12 percent passing a No. 200 sieve.

D.  Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch sieve and not
more than 8 percent passing a No. 200 sieve.

E. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not
more than 8 percent passing a No. 200 sieve.

F. Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or uncrushed gravel;
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to
5 percent passing a No. 8 sieve.

G. Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.

GROUT

A.  Description: ASTM C 1107, Grade B, non-shrink and non-metallic, dry hydraulic-cement grout with
5000 psi at 28 day compressive strength, suitable for indoor and outdoor applications.

FLOWABLE FILL

A.  Description: ASTM C 150, Type I, low-strength portland-concrete, flowable-slurry mix with 100 to
200 psig at 28-day compressive strength.

WARNING TAPE

A.  Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for marking
and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a
description of the utility; colored as follows:

B. Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for

marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick,
continuously inscribed with a description of the utility, with metallic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep;
colored as follows:

1. Red: Electric.

2. Yellow: Gas, oil, steam, and dangerous materials.
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3. Orange: Telephone and other communications.
4. Blue: Water systems.

5. Green: Sewer systems.

PART 3 - EXECUTION

3.1. PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards that could develop during
excavation support and protection system operations.

1. Shore, support, and protect utilities encountered.

B. Install excavation support and protection systems to ensure minimum interference with roads, streets,
walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction. Provide alternate routes around closed
or obstructed traffic ways if required by authorities having jurisdiction.

C. Locate excavation support and protection systems clear of permanent construction so that construction
and finishing of other work is not impeded.

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

1. Notify Owner not less than 14 days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Owner's written permission.

3.2. GENERAL EXCAVATION

A.  Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and
subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials,
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock
excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock,
replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent construction
without exceeding the following dimensions:

a. 24-inches outside of concrete forms other than at footings.
b. 6-inches beneath bottom of concrete slabs on grade.

c. 6-inches beneath pipe in trenches, and the greater of 24-inches wider than pipe or 42-inches
wide.

3. Blasting is prohibited.

3.3.  EXCAVATION FOR UTILITY TRENCHES
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A. Excavate trenches to indicated gradients, lines, depths, and elevations.
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or
conduit, unless otherwise indicated.

1. Clearance: Minimum 12-inches each side of pipe or conduit.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes
and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and
for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench
subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct
conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed
subgrade.

2. For pipes and conduit 6-inches or larger in nominal diameter, shape bottom of trench to support
bottom 90 degrees of pipe circumference. Fill depressions with tamped sand backfill.

3. Excavate trenches 6-inches deeper than elevation required in rock or other unyielding bearing
material to allow for bedding course.

D.  Trench Bottoms: Excavate trenches 4-inches deeper than bottom of pipe elevation to allow for
bedding course. Hand excavate for bell of pipe.

1. Excavate trenches 6-inches deeper than elevation required in rock or other unyielding bearing
material to allow for bedding course.

3.4. BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of
conduits.

C. Backfill trenches excavated under footings and within 18-inches of bottom of footings with

satisfactory soil; fill with concrete to elevation of bottom of footings.

D.  Provide 4-inch-thick, concrete-base slab support for piping or conduit less than 30 inches below
surface of roadways. After installing and testing, completely encase piping or conduit in a minimum
of 4-inches of concrete before backfilling or placing roadway sub-base.

E. Place and compact initial backfill of sub-base material, free of particles larger than 1-inch in any
dimension, to a height of 12-inches over the utility pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and
along the full length of utility piping or conduit to avoid damage or displacement of piping or
conduit. Coordinate backfilling with utilities testing.

Backfill voids with satisfactory soil while installing and removing shoring and bracing.
Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12-inches below finished grade, except 6 inches below
subgrade under pavements and slabs.

2401 HVAC UNDERGROUND UTILITIES WORK REQUIREMENTS 230300 - 5



WCPS | Rosewood Middle School
Addition and Renovation

3.5.

3.6.

3.7.

3.8.

2401

BACKFILL COMPACTION

A.  Place backfill and fill soil materials in layers not more than 6-inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4-inches in loose depth for material
compacted by hand-operated tampers.

B. For utility trenches, compact each layer of initial and final backfill soil material at 85-percent.

PIPED UTILITY DEMOLITION

A.  Disconnect, demolish, and remove piped utility systems, equipment, and components indicated to be
removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable fill, and cap
or plug piping with same or compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and
store equipment; when appropriate, reinstall, reconnect, and make operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and
deliver to Owner.

B. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove
damaged or unserviceable portions and replace with new products of equal capacity and quality.

GROUTING

A.  Mix and install grout for equipment base bearing surfaces, pump and other equipment base plates, and
anchors.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.

Place grout around anchors.

e - = O T -

Cure placed grout.

SOLDIER PILES AND LAGGING

A.  Install steel soldier piles before starting excavation. Extend soldier piles below excavation grade level
to depths adequate to prevent lateral movement. Space soldier piles at regular intervals not to exceed
allowable flexural strength of wood lagging. Accurately align exposed faces of flanges to vary not
more than 2 inches from a horizontal line and not more than 1:120 out of vertical alignment.

B.  Install wood lagging within flanges of soldier piles as excavation proceeds. Trim excavation as
required to install lagging. Fill voids behind lagging with soil, and compact.
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3.9.

3.10.

3.11.

3.12.

3.13.

2401

C.

Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

SHEET PILING

A.

C.

Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical edges to
form a continuous barrier.

Accurately place the piling, using templates and guide frames unless otherwise recommended in
writing by the sheet piling manufacturer. Limit vertical offset of adjacent sheet piling to 60 inches.
Accurately align exposed faces of sheet piling to vary not more than 2 inches from a horizontal line
and not more than 1:120 out of vertical alignment.

Cut tops of sheet piling to uniform elevation at top of excavation.

TIEBACKS

A.

Drill, install, grout, and tension tiebacks. Test load-carrying capacity of each tieback and replace and
retest deficient tiebacks.

1. Have test loading observed by a qualified professional engineer responsible for design of
excavation support and protection system.

2. Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

BRACING

A.

Bracing: Locate bracing to clear columns, floor framing construction, and other permanent work. If
necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work unless
otherwise approved by Architect.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until permanent
construction is able to withstand lateral earth and hydrostatic pressures.

FIELD QUALITY CONTROL

A.

Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation support
and protection systems, excavation progress, and for as long as excavation remains open. Maintain an
accurate log of surveyed elevations and positions for comparison with original elevations and
positions. Promptly notify Architect if changes in elevations or positions occur or if cracks, sags, or
other damage is evident in adjacent construction.

Promptly correct detected bulges, breakage, or other evidence of movement to ensure that excavation
support and protection system remains stable.

Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

A.

Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to a
sediment and erosion control plan, specific to the site that complies with EPA 832/R-92-005 or
requirements of authorities having jurisdiction, whichever is more stringent.
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B.

C.

Inspect, repair, and maintain erosion and sedimentation control measures during construction until
permanent vegetation has been established.

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

3.14. TREE PROTECTION

3.15.

2401

A.  Erect and maintain temporary fencing around tree protection zones before starting site clearing.
Remove fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Where excavation for new construction is required within tree protection zones, hand clear and
excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose
roots, and cleanly cut roots as close to excavation as possible.

1. Cover exposed roots with burlap and water regularly.

2. Temporarily support and protect roots from damage until they are permanently redirected and
covered with soil.

3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an emulsified asphalt or
other approved coating formulated for use on damaged plant tissues.

4. Backfill with soil as soon as possible.

D.  Repair or replace trees and vegetation indicated to remain that are damaged by construction operations,
in a manner approved by Architect.

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed
repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as determined by
Architect.

REMOVAL AND REPAIRS

A.  Remove excavation support and protection systems when construction has progressed sufficiently to
support excavation and earth and hydrostatic pressures. Remove in stages to avoid disturbing
underlying soils and rock or damaging structures, pavements, facilities, and utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches below
overlying construction and abandon remainder.

2. Fill voids immediately with compacted backfill.

3. Repair or replace, as approved by Engineer, adjacent work damaged or displaced by removing
excavation support and protection systems.

B. Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and

waste materials including trash and debris, and legally dispose of them off Owner's property.
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1. Separate recyclable materials produced during site clearing from other non-recyclable materials.
Store or stockpile without intermixing with other materials and transport them to recycling
facilities.

3.16. DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Owner's property.

END OF SECTION 230300
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SECTION 230400 - HVAC COORDINATION DRAWINGS

PART 1 - GENERAL

1.I. SUMMARY

A.  This section includes general requirements for coordination drawings.

1.2. SUBMITTALS
A.  Product Submittals:
1. Coordination Drawings.
B.  Close-Out Submittals:

1. Record Drawings: Revise Coordination Drawings to include the changes made in the field to
accurately reflect the as-built conditions.

PART 2 - PRODUCTS (not used)

PART 3 - EXECUTION

3.1. COORDINATION DRAWING SUBMITTALS

A.  Responsibilities: The Mechanical Contractor shall compile and complete the coordinated information
provided in cooperation from the sub-contractors and vendors.

B. Coordination Drawings: Floor plans, including reflected ceiling, enlarged and partial site plans,
sections and other details drawn to scale on which the following items are shown and coordinated with
each other, using input from installers of the items involved.

1. Floor plan drawings shall be produced at 1/8, 1/4 and 1/2-inch equals 1-foot scale as needed to
clearly represent the information. Mechanical and electrical rooms shall be produced at no less
than 1/4-inch scale.

2. Site plan drawings shall be produced at 1-inch equals 10 or 20 feet as needed to clearly represent
the information.

3. Dimensions, weights and mounting elevations shall be provided.
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C.

Coordinated Floor Plan Drawings: Floor plans with sufficient information to coordinate the building
systems to avoid conflicts, including the following:

1.

9.

HVAC Systems:

a.

b.

g.

Duct Systems, including Insulation Thicknesses
Louvers and Ventilators

Piping Systems, including Insulation Thicknesses
Equipment including Maintenance Clearances
HVAC Control Systems

Makeup Water Connections

Water Treatment Equipment

Fire Protection Systems:

a.
b.
c.

d.

Piping Systems
Zone Control Valve Assemblies
Backflow Prevention

Equipment including Maintenance Clearances

Plumbing Systems:

a. Piping Systems, including Insulation Thicknesses

b. Backflow Prevention

c. Equipment including Maintenance Clearances

d. Energy and Flow Meters

e. Vents Through Roof

Electrical

a. Switchgear and Panelboards

b. Equipment including Maintenance Clearances

c. Conduit, 3-inches and larger or equivalent groups of smaller

Structural Members

Energy and Flow Meters

Variable Speed Drives, Motor Starters and Disconnects

Vibration Controls

Equipment Supports, Roof Curbs and Concrete Pads

10. Ceiling Heights

11. Cabinetry and Equipment
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D.  Coordinated Reflected Ceiling Plans: Ceiling layout with all components located and coordinates,
including ceiling materials, ceiling access doors, light fixtures, sprinkler heads, diffusers and grilles,
fire alarm devices, lighting control devices, HVAC control sensors, communications and audio-visual
devices.

1. Access to equipment and devices above ceiling shall be coordinated such that they are accessible
from a ladder without moving other ceiling mounted devices. Proposed access door locations
must be approved by the Owner/Engineer.

E. Coordinated Site Plans: Partial site plans with site work including service piping, conduits, manholes
and equipment.

END OF SECTION 230400
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SECTION 230500 - HVAC FIRESTOPPING

PART 1 - GENERAL

1.1.

1.2

1.3.

2401

SUMMARY

A.

This section includes firestopping requirements and information for Division 23 and 25 work.

DEFINITIONS

A.

Firestopping: The use of a material or combination of materials in a fire and/or smoke-rated structure
(wall or floor) where it has been breached, so as to restore the integrity of the fire and/or smoke rating
on that wall or floor.

System: The use of a specific firestop material or combination of materials in conjunction with a
specific wall or floor construction type and a specific penetrant(s).

Barrier: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.
Through-Penetration: Any penetration of a fire-rated wall or floor that completely breaches the barrier.

Membrane-Penetration: Any penetration in a fire and/or smoke-rated wall or floor/roof-ceiling
assembly that breaches only one side of the barrier.

Approved Testing Agencies: Not limited to: Underwriters Laboratory (UL), Factory Mutual (FM), and
Intertek Group (IG).

PERFORMANCE REQUIREMENTS

A.

Penetrations: Provide through-penetration and membrane-penetration firestop systems that are
produced and installed to resist the spread of fire, passage of smoke and other hot gases according to
requirements indicated, to restore the original fire and smoke resistance rating of assembly penetrated.

Provide and install complete penetration firestopping systems that have been tested and approved by
nationally accepted testing agencies per ASTM E814 or UL 1479 fire tests in a configuration that is
representative of field conditions.

1. F-Rated Systems: Provide firestop systems with F-ratings indicated and as required by the
Building Code.

2. T-Rated Systems: Provide firestop systems with T-ratings and F-ratings indicated and as required
by the Building Code.

3. L- Rated Systems: Provide firestop systems with L- ratings less than Scfm/sf.

4. W-Rated systems: Provide firestop systems that are resistant to water. For piping penetrations,
provide moisture-resistant through-penetration firestop systems.

For penetrations involving non-metallic, CPVC, PVC, or plastic piping, tubing or conduit, provide
firestop systems that are chemically compatible in accordance with Manufacturer requirements.
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1.4.

1.5.
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D.

For penetrations involving insulated piping, provide firestop systems not requiring removal of
insulation.

For penetrations involving fire or fire/smoke dampers, only firestop products approved by the damper
manufacturer shall be installed in accordance with the damper installation instructions.

Firestopping products shall have flame spread ratings less than 25 and smoke-developed ratings less
than 450, as determined per ASTM E 84, except firestop products installed in plenum spaces shall have
a smoke developed rating less than 50.

Engineering Judgment (EJ): Where there is no specific third party tested and classified firestop system
available for an installed condition, the Contractor shall obtain from the firestopping material
manufacturer an Engineering Judgment (EJ) to be submitted to the Authority Having Jurisdiction
(AHJ) and Engineer for approval. The EJ shall follow International Firestop Council (IFC) guidelines.

SUBMITTALS

A.

Product Submittals:

1. Product Data: For each type of firestopping product selected. Manufacturers certification must
verify that firestopping materials are free of asbestos, lead and contain volatile organic compounds
(VOCs) within limits of the local jurisdiction. Include the following information:

a. Design Listings: Submit system design listings, including illustrations, from a qualified
testing and inspecting agency that is applicable to each firestop configuration.

b. Installation Instructions: Submit the manufacturer’s installation instruction for each firestop
assembly.

c. Engineering Judgements: Where there is no specific third party tested and classified firestop
system available for a particular configuration, the Contractor shall obtain from the
firestopping material manufacturer an Engineering Judgment (EJ) for submittal.

d. Firestop Schedule: Submit schedule itemizing the following:
1) Manufacturer’s product reference numbers and/or drawing numbers.
2) Listing agency’s design number.

3) Penetrating Item Description/Limits: Material, size, insulated or uninsulated, and
combustibility.

4) Maximum allowable annular space or maximum size opening.
5) Construction type.

6) F rating and, if applicable, T, L, and W ratings.

QUALITY ASSURANCE

A.

Provide firestopping system design listings from FM Global’s “Building Materials Approval Guide”,
Intertek’s “Directory of Listed Building Products”, or UL’s “Fire Resistance Directory” in accordance
with the appropriate ASTM Standard(s).

Single Source Limitations: Obtain firestop systems for all conditions from a single manufacturer.

1. Materials from different firestop manufacturers shall not be installed in the same firestop system
or opening.
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C. Firestopping material shall be asbestos and lead free and shall not incorporate nor require the use of
hazardous solvents.

D.  Firestopping sealants must be flexible, allowing for normal movement.

Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back from
contact surfaces such that a void is created.

Firestopping materials shall be moisture resistant and may not dissolve in water after curing.
Materials used shall be in accordance with the manufacturer’s written installation instructions.

All firestop materials shall be installed prior to expiration date. Store and handle materials per
manufacturer’s instructions to prevent deterioration or damage due to moisture, temperature changes,
contaminants, or other causes.

1.6. COORDINATION

A.  Coordinate areas prior to firestopping installation with the Owner, Construction Manager and/or all
other Contractors.

B. Coordinate construction of openings and penetrating items to ensure that firestopping assemblies are
installed according to specified requirements. Opening shall not exceed maximum restrictions
allowable for annular spacing per listing or acceptable Engineering Judgments.

C. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-
penetration firestop systems.

D. Do not conceal firestopping installations until the Owner’s inspection agency or Authorities Having
Jurisdiction have examined each installation.

E. Schedule firestopping after installation of penetrants and joints but prior to concealing or obstructing
access to areas requiring firestopping.

PART 2 - PRODUCTS

2.1. MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Emerson / Nelson Firestop Products
2. Hilti
3. 3M, Fire Protection Products Division

4. Tremco
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2.2.

FIRESTOPPING

A.

Firestopping products specified in system design listings by approved testing agencies may be used
providing they conform to the construction type, penetrant type, annular space requirements and fire
rating involved in each separate assembly.

Accessories: Provide components for each firestop system that is needed to install fill materials and to
comply with “Performance Requirements” Article. Use only components specified by the firestopping
manufacturer and by the approved testing agencies for the firestop systems indicated. Accessories
include, but are not limited to the following items:

1. Permanent forming/damming/backing materials, including the following:
a. Slag wool fiber insulation.
b. Foams or sealants used to prevent leakage of fill materials in liquid state.
c. Fire-rated form board.

d. Polyethylene/polyurethane backer rod.

o

Rigid polystyrene board.
2. Temporary forming materials.
3. Substrate primers.

4. Steel sleeves

All firestopping products and systems shall be designed and installed so that the basic sealing system
will allow the full restoration of the thermal and fire resistance properties of the barrier being
penetrated with minimal repair if penetrants are subsequently removed.

Mold Resistance: Provide penetration firestopping with mold and mildew resistance rating of zero (0)
as determined by ASTM G21.

PART 3 - EXECUTION

3.1.

2401

GENERAL REQUIREMENTS

A.

Provide firestop systems consisting of a material, or combination of materials installed to retain the
integrity of fire resistance rated construction by maintaining an effective barrier against the spread of
flame, smoke and/or hot gases through penetrations, fire resistive joints, and perimeter openings in
accordance with the requirements of the Building Code for this project.

Firestop systems shall be used in locations including, but not limited to, the following:

1. Penetrations through fire resistance rated floor and roof assemblies including both empty openings
and openings containing penetrants.
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3.2

3.3.

3.4.
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2. Penetrations through fire resistance rated wall assemblies including both empty openings and
openings containing penetrants.

3. Membrane penetrations in fire resistance rated wall assemblies where items penetrate one side of

the barrier.

EXAMINATION

A.  Examine substrates and conditions for compliance with requirements for opening configurations,
penetrating items, substrates, and other conditions affecting performance.

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

C. Verify that all pipes, conduits, cables, and/or other items which penetrate fire-rated construction have
been permanently installed prior to installation of firestops.

PREPARATION

A.  Surface Cleaning: Clean out openings immediately before installing firestop systems to comply with
written recommendations of firestopping manufacturer and the following requirements:

B. Remove from surfaces of opening substrates and from penetrating items foreign materials that could
interfere with adhesion of firestop systems.

C. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing
optimum bond with firestop systems. Remove loose particles remaining from cleaning operation.

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

INSTALLATION

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

B.  Apply firestopping in accordance with approved testing agencies listed system designs or
manufacturer’s EJ per the manufacturer’s installation instructions.

C. Verify that environmental conditions are safe and suitable for installation of firestop products.
Application areas shall be protected from weather, dry and within recommended temperature and
humidity ranges of materials being installed.

D.  Install forming/damming/backing materials and other accessories required to support fill materials
during their application and in the position needed to produce cross-sectional shapes and depths
required to achieve fire resistance ratings required.

E. Install metal framing, mechanical attachments, safing materials and firestop materials as applicable
within the system design.

F. Install fill materials for firestop systems by proven techniques to produce the following results:

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

2. Apply materials so they fully contact and adhere to substrates formed by openings and penetrating
items.
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3. For fill materials that will remain exposed after completing work, finish to produce smooth,
uniform surfaces that are flush with adjoining finishes.

4. Tool non-sag firestop materials after their application and prior to the time skinning begins. Use
tooling agents approved by the firestopping manufacturer.

G.  On vertical pipe penetrations, lift riser clamps to permit the installation of firestopping around the
entire pipe penetration. For penetrations involving fire or fire/smoke dampers, only firestop products
approved by the damper manufacturer shall be installed in accordance with the damper installation
instructions.

3.5.  FIELD QUALITY CONTROL

A.  Inspecting Agency: Authorities Having Jurisdiction, the Owner, or Owner’s Representative shall be
allowed to perform random destructive testing during inspection of firestop systems to verify
compliance per listings or manufacturer’s installation instructions. All areas of work must be
accessible until inspection by the applicable Authorities Having Jurisdiction and inspection agencies.
The contractor shall be responsible to repair all tested assemblies with no cost to the owner.

1. Refer to Division 1 and Section 230100 regarding Special Inspections requirements.
B.  Proceed with enclosing firestop systems with other construction only after inspections are complete.

C. Where deficiencies are found as determined by the Engineer, remove and replace firestop systems so
they comply with requirements.

3.6. CLEANING AND PROTECTION

A.  Clean off excess fill materials adjacent to openings, as work progresses by methods and with cleaning
materials that are approved in writing by firestopping manufacturer(s) and that do not damage
materials in which openings occur. Leave finished work in neat, clean condition with no evidence of
spillovers or damage to adjacent surfaces.

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

END OF SECTION 230500
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SECTION 230511 - HVAC ELECTRICAL PROVISIONS

PART 1 - GENERAL

1.1.

1.2

1.3.

2401

SUMMARY

A.  This section includes electrical equipment, materials and work that are the responsibility of Division
23.

SUBMITTALS
A. Product Submittals:

1. Product Data: For each type of device, include dimensions, mounting arrangements, location for
conduit entries, shipping and operating weights, and manufacturer's technical data on features,
performance, electrical ratings, characteristics, and finishes.

2. Electrical Connections: Submitted equipment nameplates shall be coordinated with the indicated
design electrical characteristics. If the submitted equipment requires changes to the electrical
connection(s) (including conduit, wire, circuit breaker, fuse, starter, and disconnect sizes,
connection locations, etc.) comply with the requirements of Section 230100. Any changes
required to accommodate the equipment shall be responsibility of the contractor.

a. Proposed changes to the design shall be submitted to the Engineer for review and approval.
b. Accepted changes shall be noted by the contractor on the as-built documentation.
B. Close-Out Submittals:

1. Operation and Maintenance Data: For disconnects, motor starters and combination motor starters
and disconnects, to include in emergency, operation and maintenance manuals.

QUALITY ASSURANCE

A. Source Limitations: Obtain motor starters, disconnect switches and combination motor starters and
disconnect switches of a single type through one source from a single manufacturer.

1. Exceptions: Disconnect switches that are factory-mounted to HVAC equipment may be provided
by the equipment manufacturer.

B. Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

1.  Where requirements of Division 23, Division 26 or NFPA 70 conflict, conform to the strictest
requirements.
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C.

Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.

Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

1.4. 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. Fuses: One set for each fused device.

PART 2 - PRODUCTS

2.1.  EQUIPMENT ENCLOSURES

A.

Provide NEMA-rated equipment enclosures for all disconnect switches, motor starters, control panels,
variable speed controllers and other similar electrical equipment. When not otherwise indicated,
provide enclosures based on the environments of the installations.

1. Inside, Clean Spaces without Water Piping: NEMA 1.
2. Inside, Utility Spaces and Spaces with Water Piping: NEMA 12.
3.  Outside, Normal Ambient Conditions: NEMA 3R.

4. Inside or Outside, Water Features and Equipment (Pools, Fountains, Aquariums, etc.) Spaces:
NEMA 4X

5. Inside or Outside, Manholes, Tunnels and Sumps: NEMA 6
6. Inside or Outside, NEC Hazard Class 1 Locations: NEMA 8

7. Inside or Outside, NEC Hazard Class 2 Locations: NEMA 9

2.2. DISCONNECT SWITCHES

A.

2401

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton
2. ABB/General Electric

3. Schneider Electric/Square D
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4. Siemens

B. Fusible Disconnect Switches: Single-throw, heavy-duty, service-rated fusible switch, rated for 200 to
600Vac and labeled and listed UL 98 and NEMA KS 1, Type HD with silver-tungsten type fuse clips
and equipment ground and neutral kit. When a neutral is not necessary, bond the neutral bus to the
enclosure for use as grounding bus. Internal current-carrying components shall be solid copper.
Provide auxiliary contacts when needed for control system interface.

C.  Non-Fusible Disconnect Switches: Single-throw, heavy-duty, service-rated switch, rated for 200 to
600Vac and labeled and listed UL 98 and NEMA KS 1, Type HD with equipment ground and neutral
kit. When a neutral is not necessary, bond the neutral bus to the enclosure for use as grounding bus.
Internal current-carrying components shall be solid copper. Provide auxiliary contacts when needed
for control system interface.

D.  Provide switch accessories required to meet the system requirements indicated.

2.3.  MOTOR STARTERS
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton
2. ABB/General Electric
3. Schneider Electric/Square D
4. Siemens

B. Description: Full-voltage, electrically-held, non-reversing, magnetic motor controllers with 24Vac
control circuit, hand-off-auto (HOA) switch, push-to-start switch, manual reset switch, auxiliary
control and monitoring contacts and accessories required to meet the system requirements indicated.
Cover door shall have red and green pilot lights. The green light shall illuminate when “on”, and red
shall illuminated when “oft™.

2.4. COMBINATION MOTOR STARTERS AND DISCONNECT SWITCHES
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton
2. ABB/General Electric
3. Schneider Electric/Square D
4. Siemens

B. Description: Combination magnetic motor starter and circuit breaker disconnecting means with
auxiliary contacts.

1. Disconnecting Means: Thermal magnetic type molded-case circuit breaker (MCCB) with
adjustable instantaneous-trip for each pole, auxiliary control and monitoring contacts and test trip
button.

2. Motor Starter: Full-voltage, electrically-held, non-reversing, magnetic motor controllers with
24Vac control circuit, hand-off-auto (HOA) switch, push-to-start switch, manual reset switch,
auxiliary control and monitoring contacts and accessories required to meet the system
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2.5.

2.6.

2.7.

2.8.

2401

requirements indicated. Cover door shall have red and green pilot lights. The green light shall
illuminated when “on”, and red shall illuminated when “off”.

MANUAL MOTOR SWITCHES
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton
2. ABB/General Electric
3. Schneider Electric/Square D
4. Siemens

B.  Description: Manual motor starter and disconnect switch with thermal overload protection for
fractional horsepower motors. Toggle switch shall provide manual “on/off” control of one or two-pole
single-phase motors rated up to 1 horsepower. The enclosure shall have green pilot light. The green
light shall illuminate when “on”. The switch shall have a hand guard to prevent accidental operation
and provisions for a padlock in the “off” position. The switch shall be rated for single or two-speed
applications as indicated. The enclosure shall be for flush wall-mounting where possible and surface
wall-mounting where not.

FUSES

A.  Description: Non-renewable cartridge fuses of the type and size required by NFPA 70 and Division
26.

SHORT-CIRCUIT CURRENT RATINGS

A.  Overcurrent protection devices shall be rated for the ampere interruption current rating indicated in the
Division 26 documents. Where the rating is not indicated, provide devices rated for 65,000 AIC.

POWER AND CONTROL CABLING AND RACEWAY

A. Low-Voltage (100 to 600 V) Power Feeders: Size conductors and raceway per NFPA 70 and Division
26 based on equipment nameplate requirements and manufacturer’s installation recommendations.

B. Control-Voltage (Up to 24 V) Cabling: Provide control cabling for HVAC system per NFPA 70 and
Division 26 based on the system manufacturer’s installation recommendations.

1. Paired Cabling: No. 16 AWG Type CMP plenum-rated twisted pair.
2. Class I and 2 Control Circuits: Stranded copper Type THHN-THWN.
3. Class 3 Control Circuits: Stranded copper Type TW or TF.

C. Power Conductors: Copper, solid for No. 10 AWG and smaller and stranded for No. 8 AWG and
larger, with THHN-THWN insulation. Aluminum conductors will not be accepted.
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D.

Grounding Conductors: Copper, solid for No. 8 AWG and smaller and stranded for No. 6 AWG and
larger, with THHN-THWN insulation. Aluminum conductors will not be accepted.

Conduit:

1. EMT (electrical metallic tubing): Indoor, above-grade applications not subject to damage.

2. RGS (rigid galvanized steel): Indoor, above-grade applications subject to damage and outdoor,
above-grade applications.

3. RNC (rigid non-metallic conduit), Type Schedule 40 PVC: Indoor and outdoor, below-grade
applications.

4. FMC (flexible metallic conduit): Indoor, above-ceiling applications.

5. LFMC (liquid-tight flexible metal conduit): Outdoor, above-grade applications.

PART 3 - EXECUTION

3.1.

2401

INSTALLATION

A.

Disconnect Switches: Provide disconnect switches for all HVAC equipment. Disconnect switches
shall be sized to comply with NFPA 70. Single fan, blower and pump motors shall be based on
nameplate horsepower. All other applications shall be based on nameplate total kW rating.
Disconnects shall be provided with dual-element fuses sized based on equipment nameplate rating.

1. Service Disconnect Switches: Where the disconnecting means is not within the line-of-sight, as
defined by NFPA 70 and the authority having jurisdiction (AHJ), an additional service disconnect
shall be located adjacent to the equipment it feeds.

DISCONNECT SWITCH SIZES for MOTORS
AMPERAGE MAX HP at VOLTAGE/PHASE
RATING 115V/1ph | 200V/1ph | 230V/1ph | 200V/3ph | 230V/3ph | 460V/3ph
30A 1.5 3 3 5 7.5 15
60A 3 7.5 10 15 15 30
100A - - - 25 25 60
200A - - - 50 60 100
400A - - - 100 125 250
DISCONNECT SWITCH SIZES for EQUIPMENT
MAX KW at VOLTAGE/PHASE
A%i%{ﬁg E 120V/1p | 208V/1p | 240V/1p | 277V/1p | 208V/3p | 240V/3p | 480V/3p
h h h h h h h
30A 2.8 5.0 5.8 6.6 8.6 10.0 19.9
60A 5.8 10.0 11.5 13.3 17.3 19.9 39.9
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100A 9.6 16.6 19.2 22.2 28.8 33.2 66.4
200A 19.2 333 384 44.3 57.6 66.4 132.9
400A 38.4 66.6 76.8 88.6 115.1 132.9 265.7
600A 57.6 99.8 115.2 133.0 172.7 199.3 398.6
B. Motor Starters: Provide all motor starters where required for HVAC equipment to operate as intended.

Motor starters shall be sized to comply with NFPA 70 and NEMA rated for magnetic starters.

NEMA STARTER SIZES
NEMA MAX HP at MOTOR VOLTAGE/PHASE
SIZE 115V/1ph 230V/1ph 200V/3ph 230V/3ph 460V/3ph

00 0.33 1 1.5 1.5 2

0 1 2 3 3 5

1 2 3 7.5 7.5 10

2 - 7.5 10 15 25

3 - - 25 30 50

4 - - 40 50 100

5 - - 75 100 200

C. Combination Motor Starters and Disconnect Switches: Provide combination motor starters and

disconnect switches that meet the requirements of the “Motor Starters” article above. Combination
motor starters and disconnect switches shall be used unless otherwise noted or prohibited by NFPA 70.

D.  Manual Motor Switches: Provide manual motor switches for fractional horsepower fan, blower and
pump motors that do not require automated start and stop functions.

E. Furnish and install devise fuses per equipment unit nameplate.

Size and adjust circuit breaker disconnect switches per equipment unit nameplate.

G.  Electrical Connections: All electrical connections shall be made in accordance with equipment
manufacturer’s recommendations and in accordance with NFPA 70. Install and ground equipment
connections in accordance with the requirements of NFPA 70 and Division 26.

1. Electrical Connections, Low Voltage (100 to 600 V): Division 23 contractor is responsible for
power wiring and conduit from the equipment connections to the disconnecting means. Division
26 is responsible for the power circuit from the power source to the disconnecting means.

2. Electrical Connections, Control Voltage (Up to 24 V): Division 23 contractor is responsible for
all control voltage wiring and conduit for HVAC equipment and controls from the low voltage
power source disconnecting means. Division 26 is responsible for the low voltage power circuit
from the power source to the disconnecting means.

a.

Low Voltage Disconnecting Means: Where dedicated low voltage circuits are indicated in
Division 26 documents, the disconnecting means shall be defined as the disconnect switch or
junction box provided. Where dedicated low voltage circuits are not explicitly indicated in
Division 26 documents, the disconnecting means shall be defined as 20A/1P spare circuit
breakers in panelboards.

H.  Wiring Pathway, Low and Control Voltage: All low and control voltage power and control wiring
shall be installed in conduit unless otherwise noted.

HVAC ELECTRICAL PROVISIONS
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1. Surface-mounted raceway may only be used when indicated or Engineer approved prior to
installation. In most cases, conduits shall be installed within walls, above ceilings and below floor
slabs. Cut and repair substrates to install raceway.

2. Control voltage cabling shall be plenum-rated and organized with J-hooks when control cabling is
not required by the Engineer to be installed in conduit.

1. Conduit:

1. Flexible Connections: Provide flexible connections for all vibrating equipment including fans,
pumps, compressors, etc. Flexible connections shall be no more than 24-inches long.

2. Areas Subject to Damage: In areas where the conduit will be exposed and is subject to damage,
such as mechanical equipment rooms, RGS conduit shall be installed to no less than 8-feet above
finished floor and EMT may be used above 8-feet.

J. Grounding and Bonding: Ground and bond equipment and circuits in accordance with the
requirements of NFPA 70 and Division 26.

K.  Install duct-mounted smoke detectors, furnished and wired by Division 26. Provide duct access doors
for proper maintenance and access.

L. Smoke-rated life-safety dampers shall be wired and controlled by Division 26.

M.  Smoke control system devices shall be wired and controlled by Division 26.

3.2.  FIELD QUALITY CONTROL

A.  Comply with NFPA 70E per OSHA 29CFR Part 1910.5, Appendix A.

3.3. DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain electrical devices.

END OF SECTION 230511
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SECTION 230513 - HVAC EQUIPMENT MOTORS

PART 1 - GENERAL

1.1.

1.2

SUMMARY

A.

Section includes general requirements for all HVAC motors

QUALITY ASSURANCE

A.

Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.

Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

PART 2 - PRODUCTS

2.1.

2.2.

2401

GENERAL MOTOR REQUIREMENTS

A.  Comply with NEMA MG 1 unless otherwise indicated.

B. Comply with IEEE 841 for severe-duty motors.

C. Motors for fans and pumps shall be selected for the maximum brake-horsepower listed in the
equipment schedules and no more than 85% of the nominal rated horsepower excluding the service
factor.

MOTOR CHARACTERISTICS

A.  Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea-

level.
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2.3.

24.

2401

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at
designated speeds, at installed altitude and environment, with indicated operating sequence, and
without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS
A. Description: NEMA MG 1, Design B, medium induction motors.
1. General Use: Open drip-proof (ODP) motors.

B. Efficiency: All motors shall be Premium Efficiency conforming to the requirements of NEMA MGl
Part 31. Conform to 10 CFR Part 431 published by the US Department of Energy - Efficiency
standard for integral horsepower motors.

1.  Minimum efficiency shall meet the requirements of the State Energy Conservation Code and
ASHRAE 90.1.

C. Service Factor: 1.15.

1. Multispeed Motors: Variable torque.

2. For motors with 2:1 speed ratio, consequent pole, single winding.

3. For motors with other than 2:1 speed ratio, separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Class B.

Insulation: Class F.

T o ®®m o

Code Letter Designation:
1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

L Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes
smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
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A.

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box, suited
to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated
with and approved by controller manufacturer.

1.

Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width
modulated inverters.

Inverter-Duty Motors: Motors shall be “Inverter-Duty” rated according to NEMA MG 1 Part 31,
“Requirements for Definite Purpose Inverter-Fed Polyphase Motors”, with minimum Class F
temperature rise and Class H insulation. NEMA duty rating code on motor nameplate shall
indicate “Inverter-Duty”. Other duty rating code markings such as “Inverter-Ready” are not
acceptable.

Shaft Grounding Rings (SGR): Motors 5 hp and larger shall have solid or split type shaft
grounding rings designed to prevent bearing damage due to adjustable speed drive induced
currents. SGR shaft diameter shall match the motor’s standard NEMA “u” dimension.

Shaft Grounding Rings (SGR): Multi-phase motors shall have solid or split type shaft grounding
rings designed to prevent bearing damage due to adjustable speed drive induced currents. SGR
shaft diameter shall match the motor’s standard NEMA “u” dimension.

Over-Speeding: Variable frequency drives shall not be set above 60 Hz.
a. Exceptions:

1) Air Handling Units with Setback Schedules: Variable frequency drives shall not operate
over 80 Hz and motors shall not operate over 2,400 RPM for direct-drive fans used in air
handling units.
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6. Under-Speed Operation: Motors shall be capable of continuous operation at minimum design
operating speed indicated on the drawings. Where minimums are not indicated, motors shall be
capable of continuous operation at the following minimum speeds.

a. Fans: 18 Hz (30-percent).
b. Pumps: 12 Hz (20-percent).
C. Electronically-Communicated (EC) Motors

1. Electronically-communicated (EC) motors, also known as brushless DC electric (BLDC) motors,
shall be NEMA MG 1, totally enclosed fan cooled (TEFC), inverter-use, motors with integrated
microprocessor speed controller designed for variable speed and torque fan and pump
applications.

a. Speed controller shall be programmed with safeties to avoid damaging conditions and
unstable fan / pump operation. Firefighter’s safety override mode shall allow bypass of most
speed controller safeties.

b. Speed controller shall comply with requirements of Section 230514.

2.5.  SINGLE-PHASE MOTORS

A.  Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of
specific motor application:

1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.
B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C.  Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust
loading.

D.  Motors 1/20 HP and Smaller: Shaded-pole type.
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E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.
Thermal-protection device shall automatically reset when motor temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513
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SECTION 230514 — VARIABLE SPEED CONTROLLERS

PART 1 - GENERAL

1.I. SUMMARY

A.  This section includes solid-state, pulse-width modulated, variable speed motor controllers for three-
phase, squirrel-cage induction motors.

1.2. SUBMITTALS
A. Product Submittals:

1. Product Data: For each type of variable speed controller, include dimensions, mounting
arrangements, location for conduit entries, shipping and operating weights, and manufacturer's
technical data on features, performance, electrical ratings, characteristics, and finishes.

B. Close-Out Submittals:

1. Operation and Maintenance Data: For variable speed controllers, all installed devices, and
components to include in emergency, operation, and maintenance manuals.

a. Routine maintenance requirements for variable speed controllers and all installed components.
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b. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

2. Load-Current and Overload-Relay Heater List: Compile after motors have been installed and
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

3. Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have
been installed and arrange to demonstrate that dip switch settings for motor running overload
protection suit actual motor to be protected.

1.3.  QUALITY ASSURANCE

A.  Manufacturer Qualifications: A qualified manufacturer. Maintain, within 100 miles of Project site, a
service center capable of providing training, parts, and emergency maintenance and repairs.

B. Source Limitations: Obtain variable speed controllers of a single type through one source from a
single manufacturer.

1. Exceptions: Variable speed controllers that are factory-mounted to HVAC equipment, such as
chillers and cooling towers, and branded by the equipment manufacturer may be provided by the
equipment manufacturer.

C. Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

D.  Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.

E. Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

F. Product Selection for Restricted Space: Drawings indicate maximum dimensions for variable speed

controllers minimum clearances between the controllers and adjacent surfaces and other items.
Comply with indicated maximum dimensions and clearances.
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1.4.

L.5.

1.6.

1.7.

1.8.

2401

DELIVERY, STORAGE, AND HANDLING

A.  Deliver variable speed controllers in shipping splits of lengths that can be moved past obstructions in
delivery path as indicated.

B. Store variable speed controllers indoors in clean, dry space with uniform temperature to prevent
condensation. Protect controllers from exposure to dirt, fumes, water, corrosive substances, and
physical damage.

PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation, capable of driving full load

without de-rating, under the following conditions, unless otherwise indicated:
1. Ambient Temperature: 32 to 105 deg F.

2. Humidity: Less than 90 percent (non-condensing).

3. Altitude: Not exceeding 3300 feet.

B. NEMA -rated enclosures for the installed environment. Refer to Section 230511.

COORDINATION

A.  Coordinate layout and installation of variable speed controllers with other construction including
conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

C.  Coordinate features of variable speed controllers, installed units, and accessory devices with pilot
devices and control circuits to which they connect.

D. Coordinate features, accessories, and functions of each variable speed controller and each installed unit
with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of
motor and load.

WARRANTY

A. Special Warranty: Manufacturer’s complete parts and labor warranty for 3-years from the date of
Owner Acceptance.

EXTRA MATERIALS

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

1. Spare Fuses: One set of three for each variable speed controller.
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2. Indicating Lights: Two of each type installed.

PART 2 - PRODUCTS

2.1. MANUFACTURERS

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

1. ABB.
2. Danfoss.
3. Yaskawa.

2.2.  VARIABLE FREQUENCY CONTROLLERS

A.  Description: NEMA 2, integrated-gate bipolar transistor (IGBT), pulse-width modulated (PWM),
variable frequency controller listed and labeled as a complete unit and arranged to provide variable
speed of an NEMA MG 1, Design B, 3-phase induction motor by adjusting output voltage and
frequency. Provide unit suitable for premium motor efficiency operation as defined by NEMA MG 1.

1. Provide 6, 12 or 18-pulse drives as needed to meet the harmonic distortion limits.

B. Design and Rating: Match load type such as fans, blowers and pumps; and type of connection used
between motor and load such as direct or through a power-transmission connection.

Output Rating: 3-phase; 6 to 66 Hz, with torque constant as speed changes.
D.  Unit Operating Requirements:

1. Input ac voltage tolerance of 208 V, plus or minus 5 percent; 380 to 500 V, plus or minus 10
percent; and 525 to 575 V, plus or minus 10 percent.
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6.
7.

Input frequency tolerance of 50/60 Hz, plus or minus 6 percent.
Minimum Efficiency: 96 percent at 60 Hz, full load.
Minimum Displacement Primary-Side Power Factor: 96 percent.

Overload Capability: 1.1 times the base load current for 60 seconds; 2.0 times the base load
current for 3 seconds.

Starting Torque: 100 percent of rated torque or as indicated.

Speed Regulation: Plus or minus 1 percent.

Isolated control interface to allow controller to follow control signal over an 11:1 speed range with an
electrical signal of 4 to 20 mA at 24V.

Internal Adjustability Capabilities:

1.
2.

10.

11.
12.
13.
14.
15.

Minimum Speed: 5 to 25 percent of maximum rpm.

Maximum Speed: 80 to 100 percent of maximum rpm.

Acceleration: 2 to a minimum of 22 seconds.

Deceleration: 2 to a minimum of 22 seconds.

Current Limit: 50 to a minimum of 110 percent of maximum rating.

Self-Protection and Reliability Features:

Input transient protection by means of surge suppressors.

Under and over-voltage trips; inverter over-temperature, overload, and overcurrent trips.
Motor Overload Relay: Adjustable and capable of NEMA 2, Class 20 performance.

Notch filter to prevent operation of the controller-motor-load combination at a natural frequency
of the combination.

Instantaneous line-to-line and line-to-ground overcurrent trips.
Loss-of-phase protection.

Reverse-phase protection.

Short-circuit protection.

Motor over-temperature fault.

Multiple-Motor Capability: Controller suitable for service to multiple motors and having a separate
overload relay and protection for each controlled motor. Overload relay shall shut off controller and
motors served by it when overload relay is tripped.

Automatic Reset/Restart: Attempts three restarts after controller fault or on return of power after an
interruption and before shutting down for manual reset or fault correction. Bidirectional auto-speed
search shall be capable of starting into rotating loads spinning in either direction and returning motor to
set speed in proper direction, without damage to controller, motor, or load.

Power-Interruption Protection: To prevent motor from re-energizing after a power interruption until
motor has stopped.
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J. Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the minimum
torque to ensure high-starting torque and increased torque at slow speeds.

K.  Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on output
frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.

L. Input Line Conditioning: 5% Line Reactor.

M.  VFC Output Filtering: Load reactors (dV/dt filters) for distances greater than 50 feet between drive
and load.

N.  Status Lights: Door-mounted LED indicators shall indicate the following conditions:
1. Power on.
2. Run.
3. Overvoltage.
4. Line fault.
5. Overcurrent.
6. External fault.

0.  Panel-Mounted Operator Station: Start-stop and auto-manual selector switches with manual speed
control potentiometer and elapsed time meter.

P. Indicating Devices: Meters or digital readout devices and selector switch, mounted flush in controller
door and connected to indicate the following controller parameters:

1. Output frequency (Hz).
2.  Motor speed (rpm).
3. Motor status (running, stop, fault).
4. Motor current (amperes).
5. Motor torque (percent).
6. Fault or alarming status (code).
7. PID feedback signal (percent).
8. DC-link voltage (Vdc).
9. Set-point frequency (Hz).
10. Motor output voltage (V).
Q.  Control Signal Interface:

1. Electric Input Signal Interface: A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) and 6
programmable digital inputs.

2. Remote Signal Inputs: Capability to accept any of the following speed-setting input signals from
the building automation system (BAS) or other control systems:
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a.

b.

c.

f.

0to 10-V dc.

0-20 or 4-20 mA.

Potentiometer using up/down digital inputs.
Fixed frequencies using digital inputs.
RS485.

Keypad display for local hand operation.

3. Output Signal Interface: Minimum of 1 analog output signal (0/4-20 mA), which can be
programmed to any of the following:

a.

b.

c.

f.

Output frequency (Hz).
Output current (load).
DC-link voltage (VDC).
Motor torque (percent).
Motor speed (rpm).

Set-point frequency (Hz).

4. Remote Indication Interface: A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for remote
indication of the following:

a.
b.
c.

d.

Motor running.
Set-point speed reached.
Fault and warning indication (over-temperature or overcurrent).

PID high- or low-speed limits reached.

Communications: Provide an RS485 interface allowing variable frequency controller to be used with
an external system within a multi-drop local area network (LAN) configuration. Interface shall allow
all parameter settings of variable frequency controllers to be programmed via building automation
system (BAS) control. Provide capability for variable frequency controllers to retain these settings
within the nonvolatile memory.

1. BAS Interface: Factory-installed hardware and software to enable the building automation system
(BAS) to monitor, control and display unit status and alarms. BACnet communication interface
with the BAS shall enable the BAS operator to remotely control and monitor the unit from an
operator workstation. Control features and monitoring points displayed locally at unit control
panel shall be available through the BAS.

Manual Bypass: Magnetic contactor arranged to safely transfer motor between controller output and
bypass controller circuit when motor is at zero speed. Controller-off-bypass selector switch sets mode,
and indicator lights give indication of mode selected. Unit shall be capable of stable operation
(starting, stopping, and running), with motor completely disconnected from controller (no load).
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2.3.

2.4.

2401

T. Integral Disconnecting Means: Door interlocked, NEMA AB 1, instantaneous-trip circuit breaker with
lockable handle. Minimum withstand rating shall be as required by electrical power distribution
system, but not less than 65,000A.

U. Remote Indicating Circuit Terminals: Mode selection, controller status, and controller fault.

ENCLOSURES

A.  Provide NEMA-rated enclosure appropriate for the installed environment. Refer to Section 230511 for
more information.

ACCESSORIES

A.  Devices shall be factory installed in controller enclosure, unless otherwise indicated.

B. Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

C. Stop and Lockout Push-Button Station: Momentary-break, push-button station with a factory-applied
hasp arranged so padlock can be used to lock push button in depressed position with control circuit
open.

D.  Control Relays: Auxiliary and adjustable time-delay relays.

Standard Displays: Door mounted display shall include:

1.
2.

Output frequency (Hz).
Set-point frequency (Hz).
Motor current (amperes).
DC-link voltage (VDC).
Motor torque (percent).
Motor speed (rpm).

Motor output voltage (V).
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F.

Historical Logging Information and Displays:
1. Real-time clock with current time and date.
2. Running log of total power versus time.

3. Total run time.

4. Fault log, maintaining last four faults with time and date stamp for each.

PART 3 - EXECUTION

3.1.

3.2

3.3.

2401

EXAMINATION

A.

Examine areas, surfaces, and substrates to receive variable speed controllers for compliance with
requirements, installation tolerances and other conditions affecting performance.

B.  Examine roughing-in for conduit systems to verify actual locations of conduit connections before
variable speed controllers installation.

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

APPLICATIONS

A. Select features of each variable speed controller to coordinate with ratings and characteristics of supply
circuit and motor; required control sequence; and duty cycle of motor, controller, and load.

B. Select horsepower rating of controllers to suit motor controlled.
Select amperage rating of controllers to suit multiple motor applications.

D.  Variable speed drives shall be furnished for each motor. Do not operate more than one motor on a
single variable speed drive unless otherwise noted.

INSTALLATION

A.  Anchor each variable speed controller assembly to steel-channel sills arranged and sized according to
manufacturer's written instructions. Attach by bolting. Level and grout sills flush with mounting
surface.

B. Comply with mounting and anchoring requirements specified in Division 26.
Controller Fuses: Install fuses in each fusible switch. Comply with requirements in Division 26.

D.  Seal interior electronics in plastic wrap to protect from dirt during installation. Remove plastic wrap

when complete. Cover enclosure vents with MERV-5 filter media prior to using VFD’s during
construction. Keep VFD’s clean. Vacuum dirt and metal shavings from inside and outside of VFD
enclosure.
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34.

3.5.

3.6.

3.7.

2401

IDENTIFICATION

A.  Identify variable speed controllers, components, and control wiring according to Section 230553.

CONTROL WIRING INSTALLATION

A.  Install wiring between variable speed controllers and remote devices according to Division 26.
B. Bundle, train, and support wiring in enclosures.

C. Connect hand-off-automatic switch and other automatic-control devices where applicable.

1. Connect selector switches to bypass only manual- and automatic-control devices that have no
safety functions when switch is in hand position.

2. Connect selector switches with control circuit in both hand and automatic positions for safety-type
control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor
overload protectors.

CONNECTIONS

A.  Conduit installation requirements are specified in Division 26. Drawings indicate general arrangement
of conduit, fittings, and specialties.

B. Ground equipment according to Division 26.
C.  VFD Cable:

1. Provide Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277. Cable designed
for use with VFCs, with oversized crosslinked polyethylene insulation, spiral-wrapped foil plus 85
percent coverage braided shields and insulated full-size ground wire, and sunlight- and oil-
resistant outer PVC jacket. Extra-flexible stranded for all sizes. Armoring is required for cable
not installed in conduit.

FIELD QUALITY CONTROL
A. Factory-trained technician shall perform start-up.

1. Technician shall utilize manufacturer’s software with laptop to upload parameters in compliance
with manufacturer’s warranty.

2. Start-ups shall be witnessed by the Owner and performed prior to TAB.
B. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection, except optional tests, stated in
NETA ATS. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, replace with new units and retest.
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3.8.  ADJUSTING
A.  Set field-adjustable switches and circuit-breaker trip ranges.

3.9. DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain variable frequency controllers.

END OF SECTION 230514
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SECTION 230516 — EXPANSION FITTINGS AND LOOPS

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes expansion joints, expansion loops, fittings, supports, guides and anchors.

1.2.  ACTION SUBMITTALS
A.  Delegated-Design Submittals:

1. For each anchor and alignment guide, including analysis data, signed and sealed by the qualified
professional engineer responsible for their preparation.

a. Design Calculations: Calculate requirements for thermal expansion of piping systems and for
selecting and designing expansion joints, loops, and swing connections.

b. Anchor Details: Detail fabrication of each anchor indicated. Show dimensions and methods of
assembly and attachment to building structure.

c. Alignment Guide Details: Detail field assembly and attachment to building structure.

d. Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end
connections, and location for each expansion joint.

B. Product Submittals:

1. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1. PERFORMANCE REQUIREMENTS

A.  Compatibility: Products shall be suitable and rated for piping service fluids, materials, working
pressures, and temperatures.

B. Capability: Products to absorb 200 percent of maximum axial movement between anchors.

2401 EXPANSION FITTINGS AND LOOPS 230516 -1



WCPS | Rosewood Middle School
Addition and Renovation

2.2.

2.3.

2401

FLEXIBLE HOSE TYPE EXPANSION COMPENSATORS

A.

Flexible-Hose Expansion Loop: Manufactured assembly with inlet and outlet elbow fittings and two
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section of flexible
hose. Flexible hoses constructed of corrugated metal inner hoses and braided outer sheaths.

1. Copper Piping Systems: Copper alloy fittings with solder joint end connections for 2 inches NPS
and smaller and threaded for 2-1/2 inches NPS and larger. Stainless steel hoses and single-braid
stainless steel sheaths with 300 psig at 70 deg F and 225 psig at 450 deg F ratings.

2. Steel Piping Systems: Carbon steel fittings with threaded end connections for 2 inches NPS and
smaller and flanged for 2-1/2 inches NPS and larger. Stainless steel hoses and single-braid
stainless steel sheaths for 2 inches NPS and smaller and double-braid for 2-1/2 inches NPS and
larger with 275 psig at 70 deg F and 200 psig at 600 deg F ratings.

ALIGNMENT GUIDES, SUPPORTS AND ANCHORS

A.

Pipe Supports: Factory-fabricated steel sliding supports with 1/2-inch thick low-friction graphite on
both upper and lower backing. Graphite plates shall be epoxy bonded and riveted to steel components.
All pipe saddles shall be 3/8” minimum thickness. Advanced Thermal Systems or Engineer approved
equal.

Alignment Guides: Factory-fabricated steel alignment guides with 1/2-inch thick low-friction graphite
on both upper and lower backing plates and two-section guiding slider. Graphite plates shall be epoxy

bonded and riveted to steel components. All pipe saddles shall be 3/8” minimum thickness. Advanced
Thermal Systems or Engineer approved equal.

Anchors: Steel, factory-fabricated anchor. Zinc-coated mechanical fasteners shall be insert-wedge-
type stud with expansion plug anchor for use in hardened Portland cement concrete, with tension and
shear capacities appropriate for application.

All pipe supports, guides, anchors, and associated structural steel shall be provided with:
1. Shop-applied oxide primer meeting the following requirements:

a. One coat primer at 2.5-3.5 mils DFT (dry finish thickness)

b. Meet ASTM 4541 for adhesion with not less than 1150 psi

c. Meet ASTM 4585 for humidity with no more than 1% rust after 5,000 hours exposure.
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d. Meet ASTM-D 2794 for impact with no visible cracking or delamination after 160 inch-
pounds direct impact.

e. Meet ASTM B117 for salt spray with no more than 3% rust or plane, no more than 1/64 of an
inch creep at scribe after 10,250 hours.

f.  Clean per SSPC-SP3 power tool cleaning and meet slip co-efficient of 0.056.
2. Two-part polyamidoamine epoxy top coat meeting the following requirements:
a. Color: Red
b. 2 coats, 4-6 mils per coat for a total of 8-12 mils required for the top coat.
c. Meet ASTM 4541 Type II for adhesion with not less than 1600 psi pull, average of 3 tests.

d. Meet ASTM 4585 for humidity with no blistering, cracking, checking, rusting or delamination
of film after 10,000 hours exposure.

e. Meet ASTM B117 for salt spray with no more than 1% rust or plane, no more than 1/64 of an
inch creep at scribe after 10,000 hours.

f.  Meet ASTM D 4060 for abrasion with no more than 180 mg loss after 1,000 cycles.

g. Meet ASTM D 1014 for exposure with no blistering, cracking, checking, rusting, or
delamination of film after 5-years of exposure.

h. Meet ASTM D 870 for immersion with no blistering, cracking, checking, rusting or
delamination of film after 2-years of continuous water immersion.

i.  Meet ASTM D 1653 for vapor transmission with no more than 9.9 g/m2 in 24 hours
(transmission) and no more than 0.31 g/SF per hour in hg (permeability).

PART 3 - EXECUTION

3.1. EXPANSION JOINT INSTALLATION
A.  Install expansion joints of sizes matching sizes of piping in which they are installed.

B. Install expansion joints in the “cold” position, such that when piping is in service, expansion joints can
accept the maximum allowable expansion.

2401 EXPANSION FITTINGS AND LOOPS 230516 -3



WCPS | Rosewood Middle School
Addition and Renovation

C. Do not weld/ground across expansion joints per manufacturer’s recommendation.
3.2.  PIPE LOOP AND SWING CONNECTION INSTALLATION
A. Connect risers and branch connections to mains with at least five pipe fittings, including tee in main.
B. Connect risers and branch connections to terminal units with at least four pipe fittings, including tee in riser.
C. Connect mains and branch connections to terminal units with at least four pipe fittings, including tee in
main.
3.3. ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
A.  Install alignment guides to guide expansion and to avoid end-loading and torsional stress.
B. Install two guides on each side of pipe expansion fittings and loops.
C. Install guides nearest to expansion joint not more than four pipe diameters from expansion joint.
D.  Install guides nearest to expansion joint as indicated on drawings and recommended by the
manufacturer.
E. Attach guides to pipe, and secure guides to building structure.
F. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 and to
prevent transfer of loading and stresses to connected equipment.
G.  Anchor Attachments:
1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and ASME
Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69, Type 24; U
bolts bolted to anchor.
H.  Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with ASME
B31.9 and AWS D1.1/D1.1M.
1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow fastener
manufacturer's written instructions.
L Use grout to form flat bearing surfaces for guides and anchors attached to concrete.
END OF SECTION 230516
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SECTION 230517 — SLEEVES AND SLEEVE SEALS

PART 1 - GENERAL

1.I. SUMMARY

A.

Section includes sleeves, sleeve seals and associated materials.

1.2.  SUBMITTALS

A.

Product Submittals: For each type of product indicated.

PART 2 - PRODUCTS

2.1.  SLEEVES

A.

D.

E.

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.

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

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

Galvanized-Steel-Sheet Sleeves: Minimum 20-gauge thickness; round tube closed with welded
longitudinal joint.

PVC pipe sleeves are not acceptable.

2.2.  SLEEVE-SEAL SYSTEMS

A.

2401

Description: Modular sealing-element unit, designed for field-assembly for filling annular space
between piping and sleeve. The sealing elements shall be interlocking links shaped to fit pipe surface.
GPT Link-Seal or Engineer approved equal.

1. Piping Systems, 180 deg F and below:
a. Sealing Elements: EPDM-rubber or NBR (nitrile butadiene rubber).
b. Pressure Plates: Reinforced Nylon Polymer.
c. Connecting Bolts and Nuts: Stainless steel or carbon steel with corrosion resistance coating.

d. Constant Temperature Rating: 200 deg F.
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B. PVC sleeve seal systems are not acceptable.
2.3. GROUT
A.  Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.
B. Characteristics: Non-shrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.
D.  Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1. SLEEVE INSTALLATION

A.

2401

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

1. Insulated piping systems shall have insulation continue through penetrations without interruption.
Insulation joints shall not occur within sleeves.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-
inch minimum annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and masonry walls as new slabs and walls are
constructed.

1. Walls: Cut sleeves to length for mounting flush with both surfaces.
2. Floors: Extend sleeves 1-inch above finished floor and seal penetrations watertight.

3. Mechanical Equipment Room and Wet Area Floors: Extend sleeves 2-inches above finished floor
and seal penetrations watertight.

4. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.
Install sleeves for pipes passing through interior partitions.
1. Cutsleeves 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 of sealants.

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 and associated U.L. detail.

SLEEVES AND SLEEVE SEALS 230517 -2



WCPS | Rosewood Middle School
Addition and Renovation

3.2. SLEEVE-SEAL-SYSTEM INSTALLATION

A.  Install sleeve-seal systems in sleeves in exterior masonry 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.

3.3. SLEEVE AND SLEEVE-SEAL SYSTEM SCHEDULE
A.  Use sleeves and sleeve seals for the following piping-penetration applications:

1. Cast-Iron Pipe Sleeves with Sleeve Seal Systems: Masonry walls above and below grade and
concrete slabs on grade.

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

2. Galvanized Steel Pipe Sleeves: Interior fire-rated partitions; interior non-rated partitions; and
concrete slabs above grade.

3. Galvanized Steel Sheet Sleeves: Interior non-rated partitions.

END OF SECTION 230517
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SECTION 230519 — PIPING INSTRUMENTS AND GAGES

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A.  Section includes instruments and gages for HVAC systems.

SUBMITTALS
A.  Product Submittals: For each type of product indicated.

1. Product Certificates: For each type of instrument and gage from manufacturer.
B.  Close-Out Submittals:

1. Operation and Maintenance Data: For instruments and gages to include in operation and
maintenance manuals.

QUALITY ASSURANCE

A.  Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

B.  Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.

C. Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

PART 2 - PRODUCTS

2.1.

2401

THERMOMETERS
A. Standard: ASME B40.200.

B. Liquid-in-Glass Thermometers: 9-inch cast aluminum case with adjustable angle; glass tube with
magnifying lens and blue or red organic liquid; non-reflective aluminum with permanently etched
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scale markings graduated in deg F and deg C; glass window; aluminum stem of length suitable for
application for Thermowell installation; 1-1/4 inch connector with ASME B1.1 screw threads; and
accuracy to plus or minus 1 percent of scale range.

C. Thermometer Scale Ranges for Piping Systems:
1. Chilled Water: 0to 100 deg F.
2. Heating Water: 0 to 250 deg F.

D.  Thermometer stems shall be of length to match thermowell insertion length.

2.2. THERMOWELLS

A. Standard: ASME B40.200.

B.  Thermowells: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
1. Material for Use with Copper Tubing: Copper-nickel (90-10) or copper-nickel (70-30).
2. Material for Use with Steel Piping: Corrosion resistant steel.
3. Type: Stepped shank unless straight or tapered shank is indicated.
4. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
5. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
6. Bore: Diameter required to match thermometer bulb or stem.
7. Insertion Length: Length required to match thermometer bulb or stem.
8. Lagging Extension: Include on thermowells for insulated piping and tubing.

9. Bushings: For converting size of thermowell's internal screw thread to size of thermometer
connection.

C. Heat-Transfer Medium: Mixture of graphite and glycerin.
2.3. PRESSURE GAGES
A.  Standard: ASME B40.100.

B. Dial-Type Pressure Gages: Oil-filled, cast aluminum case with 4-1/2 inch nominal diameter; non-
reflective aluminum dial with permanently etched scale markings graduated in psi and feet; bourdon
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2.4.

2.5.

2.6.

2.7.

2401

tube pressure element assembly; brass pressure connection with NPS 1/4 or 1/2 inch ASME B1.20 pipe
threads and bottom-outlet; mechanical movement with link pressure element and connection to pointer;
glass window; stainless steel ring; dark colored metal pointer; and accuracy to plus or minus 1 percent
of scale range.

1. Pump shall be equipped with compound gages calibrated from full vacuum to the selected

pressures.
C. Scale Ranges for Piping Systems:
1. Chilled Water: 0 to 100 psi.
2. Heating Water: 0 to 100 psi.
GAGE ATTACHMENTS
A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and surge-
dampening device. Include extension for use on insulated piping.
B.  Valves: Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.
TEST PLUGS
A.  TestPlug: Test-station fitting made for insertion into piping tee fitting; brass or stainless steel body

including extended stem when used on insulated piping; core inserts and gasketed and threaded cap;
ASME B1.20.1 pipe threads; chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber
core inserts; rated for a minimum of 500 psig at 200 deg F.

TEST-PLUG KITS

A.  Furnish one test-plug kit containing two thermometer(s), one pressure gage and adapter, and carrying
case. Thermometer sensing elements, pressure gage, and adapter probes shall match diameter to fit test
plugs and of length to project into piping.

B. Low-Range Thermometer: Small, bimetallic insertion type with 2-inch diameter dial and tapered-end
sensing element. Dial range shall be at least 25 to 125 deg F.

C. High-Range Thermometer: Small, bimetallic insertion type with 2-inch diameter dial and tapered-end
sensing element. Dial range shall be at least 0 to 220 deg F.

D.  Pressure Gage: Small, Bourdon-tube insertion type with 2-inch diameter dial and probe. Dial range
shall be at least 0 to 200 psig.

E. Carrying Case: Metal or plastic, with formed instrument padding.

SIGHT FLOW INDICATORS
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A.

Sight Flow Indicators: Inline-installation device for visual verification of flow with sight glass and
paddle wheel indicator; bronze or stainless-steel body; threaded end connections for NPS 2-inches and
smaller and flanged end connections for NPS 2-1/2 inches and larger; and rated for minimum of 150
psig and 200 deg F.

PART 3 - EXECUTION

3.1. INSTALLATION

A.
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Install thermowells with socket extending to center of pipe and in vertical position in piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if required to
match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases
with tubing and support tubing to prevent kinks. Use minimum tubing length.

Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.

Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most
readable position.

Install remote-mounted pressure gages on panel.

Install valve and snubber in piping for each pressure gage.

Install test plugs in piping tees.

Install flow indicators in piping systems in accessible positions for easy viewing.
Install permanent indicators on walls or brackets in accessible and readable positions.
Install connection fittings in accessible locations for attachment to portable indicators.
Install thermometers in the inlet and outlet piping of each:

1. Hydronic boilers.

2. Chiller, chilled water connections.

3. Air-handling unit hydronic coils.
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P. Install pressure gages in the inlet and outlet piping of each:
1. Pressure-reducing valves.
2. Chiller, chilled water connections.
3. Air handling unit hydronic coils.
4. Pumps.

Q.  Install temperature and pressure test ports at each terminal unit reheat coil.

3.2. ADIJUSTING

A.  Adjust faces of instruments and gages to proper angle for best visibility.

END OF SECTION 230519
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SECTION 230529 - HANGERS AND SUPPORTS

PART 1 - GENERAL

1.1.

1.2

1.3.

1.4.

SUMMARY

A.  Section includes pipe hangers and hanger shields, metal framing systems, fastener systems, pipe-stands
and equipment supports.

PERFORMANCE REQUIREMENTS

A.  Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and design
criteria indicated.

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the
effects of gravity loads and stresses within limits and under conditions indicated according to
ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight
of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

SUBMITTALS
A.  Qualification Submittals: Welding certificates.
B. Product Submittals: For each type of product indicated.

QUALITY ASSURANCE

A.  Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS
DI1.1/D1.1M, "Structural Welding Code - Steel."

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

PART 2 - PRODUCTS

2.1.

2401

METAL PIPE HANGERS AND SUPPORTS

A.  Carbon-Steel Pipe Hangers and Supports: MSS SP-58, Types 1 through 58, factory-fabricated
components. Hangers shall be galvanized. Padded hangers shall be fiberglass pad or cushion to
support bearing surface of piping. Hanger rods shall be continuously threaded with nuts and washers
made of carbon steel.

B. Stainless-Steel Pipe Hangers and Supports: MSS SP-58, Types 1 through 58, factory-fabricated
components. Padded hangers shall be fiberglass pad or cushion to support bearing surface of piping.
Hanger rods shall be continuously threaded with nuts and washers made of stainless steel.
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C. Copper Pipe Hangers: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components. Hanger rods shall be continuously threaded with nuts and washers made of stainless
steel.

2.2. TRAPEZE PIPE HANGERS

A.  Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

2.3. METAL FRAMING SYSTEMS

A.  Description: Shop or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
Channels shall be continuous slotted steel with in-turned lips. Channel nuts shall be designed to fit
into channel slot and when tightened to prevent slipping. Hanger rods shall be continuously threaded
with nuts and washers made of carbon steel.

2.4. THERMAL-HANGER SHIELD INSERTS

A.  Insulation-Insert Material: ASTM C 552, Type II cellular glass with 100-psig minimum compressive
strength. For cold piping systems, include vapor barrier.

B. Insert and shield shall cover the entire pipe circumference for trapeze of clamped systems and cover
the lower 180-degrees of pipe circumference for clevis or band hangers.

C. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

2.5. FASTENER SYSTEMS

A.  Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with
pull-out, tension, and shear capacities appropriate for supported loads and building materials where
used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened
Portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads
and building materials where used.

2.6. EQUIPMENT SUPPORTS

A.  Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel
shapes.

2.7. MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and
nonmetallic grout; suitable for interior and exterior applications.

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

PART 3 - EXECUTION

3.1. HANGER AND SUPPORT INSTALLATION
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A.

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building structure.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4
inches thick in concrete after concrete is placed and completely cured. Use operators that are
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated tool
manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.
Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers,
and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, 2 1/2-inches NPS and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to
forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum
pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping. Do not exceed pipe stress limits allowed by ASME B31.9
for building services piping. Clamps may project through the insulation of hot piping systems.
Use thermal hanger shield inserts with clamp sized to match outside diameter of insert for cold
piping systems.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill
interior voids with insulation that matches adjoining insulation.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall
span an arc of 180 degrees.

4. Shield Dimensions for Pipe: Not less than the following:

a. Less than 4-inches NPS: 12-inches long and 0.060-inch thick.
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b. 4 to 6-inches NPS: 18-inches long and 0.060-inch thick.

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment
above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop
welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance
of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so contours of
welded surfaces match adjacent contours.

ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1 1/2 inches.

PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1
requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.
B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair

paint to comply with ASTM A 780.
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3.6. HANGER AND SUPPORT SCHEDULE

A.

B.

S I

—

2401

Specific hanger and support requirements are in Sections specifying piping systems and equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping
system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will not
have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and
attachments for general service applications.

Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
Use padded hangers for piping that is subject to scratching.

Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports:

1. Adjustable Steel Clevis Hangers (MSS Type 1)

2. Split-Ring Hangers (MSS Type 69): Piping 2-inches NPS and smaller.

3. Copper Pipe Hangers: For copper piping.

Trapeze Pipe-Hangers: Trapeze hangers shall be welded carbon steel pre-formed structural members
suspended by threaded rods. Comply with MSS SP-69. Each pipe shall be individually supported.

1. Adjustable Pipe Saddles (MSS Type 38)
2. Copper Pipe Saddles: For copper piping.
Vertical-Piping Clamps:

1. Riser Clamps (MSS Type 8)

Building Attachments: Install MSS compliant devices for all building attachments. Install them per
manufacturer’s instructions.

Saddles and Shields:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
Spring Hangers and Supports:
1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4
inches.
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Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in
piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25
percent to allow expansion and contraction of piping system from hanger.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor
to 25 percent to allow expansion and contraction of piping system from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one
support to another support, critical terminal, or connected equipment. Include auxiliary stops for
erection, hydrostatic test, and load-adjustment capability. These supports include the following
types: horizontal (MSS Type 54), vertical (MSS Type 55) or trapeze (MSS Type 56).

Comply with MFMA-103 for metal framing system selections and applications that are not specified in
piping system Sections.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where
required in concrete construction.

PIPE HANGER INSTALLATION

A.

Steel Piping: Install hangers for steel piping with the following minimum rod sizes and maximum
spacing:

1.
2.

6.
7.

1 1/4-inch NPS and smaller: 3/8-inch diameter at 7-foot span.
1 1/2-inch NPS: 3/8-inch diameter at 9-foot span.

2-inch NPS: 3/8-inch diameter at 10-foot span.

2 1/2-inch NPS: 1/2-inch diameter at 10-foot span.

3-inch NPS: 1/2-inch diameter at 12-foot span.

4-inch NPS: 5/8-inch diameter at 12-foot span.

6-inch NPS: 3/4-inch diameter at 12-foot span.

Copper Piping: Install hangers for drawn-temper copper piping with the following minimum rod sizes
and maximum spacing:

1.
2.

1 1/4-inch NPS and smaller: 3/8-inch diameter at 5-foot span.

1 %4 to 2-inch NPS: 3/8-inch diameter at 8-foot span.
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C. Support vertical runs at roof, at each floor, and at 8-foot intervals between floors.

END OF SECTION 230529
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SECTION 230533 - HEAT TRACING

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes heat tracing for HVAC piping with electric heating cables:

1.2.  SUBMITTALS

A.  Product Submittals: For each type of product include rated capacities, operating characteristics, and
furnished specialties and accessories. Schedule heating capacity, length of cable, spacing, and
electrical power requirement for each electric heating cable required.

B. Close-Out Submittals:

1. Operation and Maintenance Data: For electric heating cables to include in operation and
maintenance manuals.

1.3. QUALITY ASSURANCE

A. Electrical Components, Devices and Accessories: UL listed and labeled as defined by NFPA 70, the
National Electric Code, or equivalent by a qualified testing agency marked for the intended location
and application and accepted by the Authority Having Jurisdiction and Engineer.

B. Mechanical Equipment and Materials: UL listed and labeled as defined by State Building Codes or
equivalent by a qualified testing agency marked for the intended location and application and accepted
by the Authority Having Jurisdiction and Engineer.

C. Testing and listing laboratories of mechanical and electrical equipment shall be accredited by the North
Carolina Building Code Council (NCBCC).

1.4. WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in materials
or workmanship within specified warranty period.

1. Warranty Period: Five (5) years from date of Owner Acceptance.

PART 2 - PRODUCTS

2.1.  SELF-REGULATING PARALLEL-RESISTANCE HEATING CABLES
A.  Comply with IEEE 515.1.

B.  Heating Element: Pair of parallel No. 16 AWG, nickel-coated, stranded copper bus wires embedded in
cross-linked conductive polymer core, which varies heat output in response to temperature along its
length. Terminate with waterproof, factory-assembled, non-heating leads with connectors at one end,
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and seal the opposite end watertight. Cable shall be capable of crossing over itself once without
overheating.

Electrical Insulating Jacket: Flame-retardant polyolefin.
Cable Cover: Stainless-steel braid and polyolefin outer jacket with ultraviolet inhibitor.
Temperature Performance:
1. Start-up temperature: 20 deg F worst case after power loss.
2. Piping Systems Operating at maximum 120 deg F:
a. Maximum Operating Temperature (Power On): 150 deg F.
b. Maximum Exposure Temperature (Power Off): 185 deg F.
3. Piping Systems Operating at 121 deg F to 211 deg F:
a. Maximum Operating Temperature (Power On): 230 deg F.
b. Maximum Exposure Temperature (Power Off): 275 deg F.

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. Coordinate the voltage and
phase requirements with the electrical documents.

Capacities and Characteristics: Provide the number and rating of heating cables appropriately sized for
their intended use but not less than 5 W/LF.

CONTROLS

A.

Operational Controls:
1. Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for connected
cable.

3.  Remote bulb on capillary, resistance temperature device, or thermistor for directly sensing pipe-
wall temperature.
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4. Corrosion-resistant, waterproof control enclosure.

5. Built in, 30 ma ground fault protection.

2.3.  ACCESSORIES

A.  Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end seals
and splice kits, and installation clips all furnished by manufacturer, or as recommended in writing by
manufacturer.

B. Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick and minimum
3/4-inch wide with pressure-sensitive, permanent, waterproof, self-adhesive back.

C. Pilot Light: LED pilot light that is energized when the heating elements are energized. LED pilot light
shall be provided for all end seals.

PART 3 - EXECUTION

3.1. EXAMINATION

A.  Examine surfaces and substrates to receive electric heating cables for compliance with requirements
for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and sharp
protrusions.

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

3.2. INSTALLATION

A.  Install heat tracing on all outside above-ground water piping, tanks and water equipment to prevent
freezing. Refer to drawings for more information.

B. Install electric heating cable across expansion joints according to manufacturer's written instructions;
use slack cable to allow movement without damage to cable.

Install electric heating cables after piping has been tested and before insulation is installed.
D.  Install electric heating cables according to IEEE 515.1.

Install insulation over piping with electric cables according to Section 230719 "HVAC Piping
Insulation.”

F. If splices are necessary, install such that they are not covered under the pipe insulation.
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G.  Install warning tape on piping insulation jacket where piping is equipped with electric heating cables.
Locate warning tape every 10 feet.

H.  Set field-adjustable switches and circuit-breaker trip ranges.

3.3.  CONNECTIONS

A.  Ground equipment and connect wiring according to Division 26.

3.4. FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:

1. Perform tests after cable installation but before application of coverings such as insulation, wall or
ceiling construction, or concrete.

2. Test cables for electrical continuity and insulation integrity before energizing.

3. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

B.  Repeat tests for continuity, insulation resistance, and input power after applying thermal insulation on
pipe-mounted cables.

3.5. PROTECTION
A.  Protect installed heating cables, including non-heating leads, from damage during construction.

B. Remove and replace damaged heat-tracing cables.

END OF SECTION 230533
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SECTION 230548 — HVAC SEISMIC, WIND AND VIBRATION CONTROLS

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A. Section includes vibration control devices and related materials, including isolators, mounts, guides
and supports.

B. Description: Delegated design of all equipment and materials installed under Division 23.
1. Vibration Isolation: Applies to all HVAC equipment and materials.

SUBMITTALS

A.  Delegated-Design Submittals: For each vibration isolation device:

1. Include design calculations and details for selecting vibration isolators, and vibration isolation
materials complying with performance requirements, design criteria, and analysis data signed and
sealed by the qualified professional engineer (registered in the state of the project’s location)
responsible for their preparation.

B. Product Submittals: For each type of product indicated.
1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and
size of vibration isolation device required.

QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and capability to conduct
the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that is acceptable to
authorities having jurisdiction.

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

PART 2 - PRODUCTS

2.1.

2401

MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide product by one of the following for
spring and elastomeric isolators:

1. Mason Industries, Inc.

2. Kinetics Noise Control, Inc.
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3. Vibration Eliminator Company, Inc.

4. Vibration Mounting & Controls (VMC) Group, Inc.

2.2.  PERFORMANCE REQUIREMENTS
A.  Wind-Restraint Loading:
1. Ultimate Wind Speed: 129 MPH.
2. Building Risk Category: III.

3. Minimum 50 1b/sq. ft. multiplied by maximum area of HVAC component projected on vertical
plane normal to wind direction, and 45 degrees either side of normal.

B. Seismic-Restraint Loading:
1. Site Class as Defined in the State Building Code: D.
2. Seismic Design Category: B.

3. Assigned Risk Category as Defined in the State Building Code: III.
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a. Component Importance Factor of 1.5:

)
2)
3)
4)
5)

Life-Safety Dampers

Fire Protection Systems

Natural Gas, Propane (LP) Gas, and Fuel Oil Piping Systems
Carbon Monoxide Detection and Alarm Systems

Fuel-Fired Equipment Chimneys and Breechings

b. Component Importance Factor of 1.0: All other systems and their components.

c. Component Response Modification Factor: Table 13.6-1, ASCE 7-10 - Chapter 13.

d. Component Amplification Factor: Table 13.6-1, ASCE 7-10 - Chapter 13.

4. Design Spectral Response Acceleration at Short Periods (0.2 Second): 0.163.

5. Design Spectral Response Acceleration at 1.0-Second Period: 0.118.
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6. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components
shall be at least four times the maximum seismic forces to which they are subjected.

2.3.  ELASTOMERIC ISOLATION PADS
A.  Description: Elastomeric Isolation Pads.

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading over
pad area.

2. Size: Factory or field cut to match requirements of supported equipment.
3. Pad Material: Oil and water resistant with elastomeric properties.
4. Surface Pattern: Waffle pattern.
5. Infused nonwoven cotton or synthetic fibers.
6. Load-bearing metal plates adhered to pads.
7. Sandwich-Core Material: Resilient and elastomeric.
a. Surface Pattern: Waffle pattern.

b. Infused nonwoven cotton or synthetic fibers.

2.4.  ELASTOMERIC ISOLATION MOUNTS
A.  Description: Double-Deflection, Elastomeric Isolation Mounts.
1.  Mounting Plates:

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded with
threaded studs or bolts.

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to support
structure.

2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.

2.5.  RESTRAINED ELASTOMERIC ISOLATION MOUNTS

A.  Description: All-directional isolator with seismic restraints containing two separate and opposing
elastomeric elements that prevent central threaded element and attachment hardware from contacting
the housing during normal operation.

2401 HVAC SEISMIC, WIND AND VIBRATION CONTROLS 230548 - 4



WCPS | Rosewood Middle School
Addition and Renovation

1.
2.

Housing: Cast-ductile iron or welded steel.

Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.

2.6. OPEN SPRING ISOLATORS

A.  Description: Freestanding, Laterally Stable, Open-Spring Isolators.

1.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated
load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or
failure.

Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator pad
attached to the underside. Baseplates shall limit floor load to 500 psig.

Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to fasten
and level equipment.

2.7. HOUSED SPRING ISOLATORS

A.  Description: Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing.

1.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated
load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or
failure.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an elastomeric
material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad attached to the
underside. Bases shall limit floor load to 500 psig.

2.8.  RESTRAINED SPRING ISOLATORS

A.  Description: Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint.

1.

2.

2401

Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight being
removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to the
underside. Bases shall limit floor load to 500 psig.

b. Top plate with threaded mounting holes or elastomeric pad.
c. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.
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3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated
load.

4. Minimum Additional Travel: 50 percent of the required deflection at rated load.
5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

6. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or
failure.

2.9. HOUSED RESTRAINED SPRING ISOLATORS

A.  Description: Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-
Part Telescoping Housing.

1. Two-Part Telescoping Housing: A steel top and bottom frame separated by an elastomeric
material and enclosing the spring isolators. Housings are equipped with adjustable snubbers to
limit vertical movement.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad attached to the
underside. Bases shall limit floor load to 500 psig.

b. Threaded top housing with adjustment bolt and cap screw to fasten and level equipment.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated
load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or
failure.

2.10. PIPE RISER RESILIENT SUPPORTS

A.  Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a
minimum 1/2-inch thick neoprene.

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical travel in
both directions.

2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in all
directions.

2.11. RESILIENT PIPE GUIDES

A.  Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement separated by a
minimum 1/2-inch-thick neoprene.

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and re-insertable to allow
for selection of pipe movement. Guides shall be capable of motion to meet location requirements.

2.12. ELASTOMERIC HANGERS
A.  Description: Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods.

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an opening on the
underside to allow for a maximum of 30 degrees of angular lower hanger-rod misalignment
without binding or reducing isolation efficiency.
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2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material with a
projecting bushing for the underside opening preventing steel to steel contact.

2.13. SPRING HANGERS

A.  Description: Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in
Compression.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of 30
degrees of angular hanger-rod misalignment without binding or reducing isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated
load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or
failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced cup to
support spring and bushing projecting through bottom of frame.

7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded rod.

8. Self-centering hanger-rod cap to ensure concentricity between hanger rod and support spring coil.

2.14. SNUBBERS

A.  Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and
replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-
wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

3.  Maximum 1/4-inch air gap, and minimum 1/4-inch-thick resilient cushion.

2.15. RESTRAINT CHANNEL BRACINGS

A.  Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with
accessories for attachment to braced component at one end and to building structure at the other end
and other matching components and with corrosion-resistant coating; rated in tension, compression,
and torsion forces.

2.16. RESTRAINT CABLES

A. Restraint Cables: ASTM A 492 stainless-steel cables. End connections made of steel assemblies with
thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two
clamping bolts for cable engagement.
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2.17. MECHANICAL ANCHOR BOLTS

A.  Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for
interior applications and stainless steel for exterior applications. Select anchor bolts with strength
required for anchor and as tested according to ASTM E 488.

2.18. ADHESIVE ANCHOR BOLTS

A.  Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested according to
ASTM E 488.
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PART 3 - EXECUTION

3.1. EXAMINATION
A.  Examine areas and equipment to receive vibration isolation and seismic and wind control devices for

compliance with requirements for installation tolerances and other conditions affecting performance of
the Work.
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B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2.  APPLICATIONS
A.  Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application.

B.  Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to
receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Vibration Isolation: In addition to vibration isolation devices indicated within the project documents,
provide isolators per ASHRAE Handbook — “HVAC Applications”, Chapter 49, Table 47 “Selection
Guide for Vibration Isolation”.

1. Install vibration isolators on all vibrating equipment.

2. Suspended Piping: Install vibration isolation hangers in all mechanical equipment rooms and on
all piping within 50 feet of vibrating equipment connections.

a. Three hangers closest to each equipment connection shall be rated for deflection equal to the
equipment isolator deflection.

b. The remaining hangers shall have a deflection of 3/4-inch.

c. Exceptions: Not required at terminal equipment connections where the equipment is isolated,
such as terminal units, blower coil units, fan coil units and heaters.

3. Noise Sensitive Spaces: All piping 2-inches and larger and ductwork within 50-feet of spaces
designated as noise sensitive shall have vibration isolation hangers.

3.3.  CONTROL AND RESTRAINT DEVICE INSTALLATION

A.  Coordinate the location of embedded connection hardware with supported equipment attachment and
mounting points and with requirements for concrete reinforcement and formwork.

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or
ductwork resulting in stresses or misalignment.

C.  Equipment Restraints:

1. Install snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as
possible to vibration isolators and bolt to equipment base and supporting structure.
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2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor

and adjacent surface exceeds 0.125 inch.
D.  Piping Restraints:

1.  Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet
o.c.

3. Brace a change of direction longer than 12 feet.

E. Install cables so they do not bend across edges of adjacent equipment or building structure.

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient
media between anchor bolt and mounting hole in concrete base.

G.  Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

H.  Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges
of beams, at upper truss chords of bar joists, or at concrete members.

L Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.
Do not damage existing reinforcing or embedded items during coring or drilling. Notify the
structural engineer if reinforcing steel or other embedded items are encountered during drilling.
Locate and avoid pre-stressed tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design
strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve
anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to
be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of
adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward
the surface in such a manner as to avoid introduction of air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

FIELD QUALITY CONTROL
A.  Perform tests and inspections:
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1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained
component (unless post-connection testing has been approved), and with at least seven days'
advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-
spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by Engineer.
5. Test to 90 percent of rated proof load of device.
6. Measure isolator restraint clearance.
7. Measure isolator deflection.
8. Verify snubber minimum clearances.
B. Remove and replace malfunctioning units and retest as specified above.

C. Prepare test and inspection reports.

3.5. ADJUSTING

A.  Adjust isolators after piping system is at operating weight.

B.  Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After
equipment installation is complete, adjust limit stops so they are out of contact during normal
operation.

END OF SECTION 230548
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SECTION 230553 - HVAC SYSTEMS IDENTIFICATION

PART 1 - GENERAL

1.1.

1.2

1.3.

SUMMARY

A.

Section includes equipment, pipe and duct labels and tags.

SUBMITTALS

A.

Product Submittals: For each type of product indicated.
1. Product Data: For each type of product indicated.

2. Samples: For color, letter style, and graphic representation required for each identification
material and device.

B. Close-Out Submittals:
1. Valve Schedules: For each piping system to include in maintenance manuals.
COORDINATION
A.  Coordinate the identification requirements with the Owner’s up-to-date standards prior to purchasing
materials.
B. Coordinate installation of identifying devices with completion of covering and painting of surfaces
where devices are to be applied.
Coordinate installation of identifying devices with locations of access panels and doors.
D.  Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1.

2.2.

2401

EQUIPMENT LABELS

A.

B.

Plastic Labels for Equipment: 1/8-inch multilayer, multicolor, plastic labels for mechanical engraving
suitable for temperatures up to 160 deg F with pre-drilled holes for stainless steel rivets or self-tapping
screws. Labels shall be minimum 2-1/2 inches wide and 3/4-inch tall with 3/8-inch white letters on
black background.

1. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's drawing designation or unique equipment number.

WARNING SIGNS AND LABELS

A.

Warning Signs and Labels: 1/8-inch multilayer, multicolor, plastic labels for mechanical engraving
suitable for temperatures up to 160 deg F with pre-drilled holes for stainless steel rivets or self-tapping
screws. Labels shall be minimum 2-1/2 inches wide and 3/4-inch tall with 3/8-inch letters.

1. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
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2.3.

24.

2.5.

2.6.

2.7.

2401

B. Label Content: Include caution and warning information, plus emergency notification instructions.

PIPE LABELS

A.  Pipe Labels: Pre-printed, color-coded, self-adhesive vinyl labels with lettering and flow direction
arrows. They shall have minimum 1 1/2-inch tall block lettering. The labels shall be suitable for
temperatures up to 160 deg F and compatible with each substrate material.

DUCT LABELS

A.  Duct Labels: Stenciled labels, showing service and flow direction. They shall have minimum 1 1/2-
inch tall block lettering.

STENCILS

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-
1/4 inches for ducts; 3/4-inch for rated penetrations, and minimum letter height of 3/4 inch for access
panel and door labels, equipment labels, and similar operational instructions. Stencil paint shall be
exterior, gloss, acrylic enamel.

VALVE TAGS

A.  Valve Tags: 0.032-inch thick brass or 0.025-inch thick stainless steel, stamped or engraved, with 1/4-
inch letters for piping system abbreviation and 1/2-inch numbers with pre-drilled or stamped holes for
beaded chain attachment hardware.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number,
piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-
operating position (open, closed, or modulating), and variations for identification. Mark valves for
emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

DRYER VENT LENGTH IDENTIFICATION

A.  Dryer Vents: Labels shall be permanently stenciled, laminated, or commercially available plastic or
metal tags.

B. Provide labels for each dryer vent installation, labels shall state the following, at a minimum:

1. Caution: Equivalent Length (indicated equivalent length for each vent) feet. Any dryer installed
must be equipped with an exhaust system that meets or exceeds this equivalent length
requirement.
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2.8. CEILING TAGS

A.  Ceiling Tags: 0.030-inch thick and 3/4 to 7/8-inch diameter rigid vinyl, self-adhesive, plastic tags with
pre-printed, minimum 1/8-inch tall block-letter text indicating the service, equipment, valve or
accessory tag and number designations.

2.9. WARNING TAGS

A.  Warning Tags: 5-1/4 inches wide and 3-inches tall, pre-printed or partially pre-printed, accident-
prevention tags, of plasticized card stock with matte finish suitable for writing, fastened with
reinforced grommet and wire. Tags shall have letters with large-size primary caption such as
"DANGER," "CAUTION," or "DO NOT OPERATE."

2.10. SENSOR TAGS

A. Sensor Tags: 1/4-inch wide, pre-printed, clear vinyl adhesive tags with 1/8-inch tall block-letter black
text. Each sensor shall be clearly and neatly labelled. Tags shall denote the associated piece of
equipment, for example “TU-123".

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 encapsulates.

3.2.  JACKET COLOR

A.  Piping and Piped Equipment Insulation Jacket: Paint or provided pre-colored jacketing for all piping
system insulation jacket meeting the requirements of this section.

1. P/M/E Equipment Rooms: 30 mils thick PVC; pre-colored per System Identification Schedule.

2. Exposed-to-View in Occupied Spaces: Woven glass-fiber fabric jacket, painted to match adjacent
surfaces.

3. Partially Exposed-to-View Above Floating Ceilings: ASJ jacket, painted flat black.
4. Concealed: Not required.

B. Duct and Ducted Equipment Insulation Jacket: Paint or provided pre-colored jacketing for all duct
system insulation jacket meeting the requirements of this section.

1. PME Equipment Rooms: White woven glass-fiber fabric jacket.
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3.3.

3.4.

2401

2.
3.
4,

Exposed-to-View in Occupied Spaces: Double wall duct; paint to match adjacent surfaces.
Partially Exposed-to-View Above Floating Ceilings: ASJ jacket, painted flat black.

Concealed: Not required.

PIPE LABEL INSTALLATION

A.

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.
2.

7.

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow
pattern is not obvious, mark each pipe at branch.

Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
At access doors, manholes, and similar access points that permit view of concealed piping.
Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 25 feet along each run. Reduce intervals to 10 feet in areas of
congested piping and equipment.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

EQUIPMENT LABEL INSTALLATION

A.

Install or permanently fasten labels on each major item of mechanical equipment. Equipment to be
labelled includes but is not limited to:

1.
2.

Air handling equipment, including AHU, BCU, ERU, etc.

Fans.

Terminal units.

Split-systems; at both indoor and outdoor units.

Hydronic equipment, including pumps, water treatment, tanks and separators.
Boilers.

Chillers.
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10.
11.

Unit heaters.

Flow and energy meters.

Control panels and main sensors.
Variable speed controllers, motor starters and disconnects.

a. Coordinate labeling with Division 26.

Central HVAC system equipment labels shall include capacity and design information. Submit

proposed label information for Engineer approval. The following are examples:

1.

Chillers

CHILLER CH-1
INSTALLED: JUNE 2030
CAPACITY: 500 TONS
CHW FLOW: 1200 GPM

Boilers

BOILER B-1

INSTALLED: JUNE 2030
OUTPUT: 1600 MBH
INPUT: 2000 MBH

HHW FLOW: 160 GPM
HHW TEMPS: 160F / 180F

HVAC SYSTEMS IDENTIFICATION
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3. Air Handling Units

AIR HANDLING UNIT AHU-1
INSTALLED: JUNE 2030

SERVICE: CLASSROOM WING A
CAPACITY: 10,000 CFM at 2.0” ESP
COOLING: 25 TONS

HEATING: 400 MBH

4. Fans

EXHAUST FAN EF-1

INSTALLED: JUNE 2030

SERVICE: ROOMS E101, E102, and E103
CAPACITY: 500 CFM at 0.5 ESP

C. Locate equipment labels where accessible and visible.

3.5. DUCT LABEL INSTALLATION
A.  Stenciled Duct Labels: Stenciled labels, showing service and flow direction.

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 25 feet
in each space where ducts are exposed or concealed by removable ceiling system.

3.6. VALVE-TAG INSTALLATION

A.  Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose
connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures and
units. List tagged valves in a valve schedule.
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3.7.

3.8.

3.9.

3.10.

3.11.

2401

CEILING TAG INSTALLATION

A.  Install ceiling tags on lay-in grid and access doors below equipment, valves and accessories above
finished ceilings. Center tags on grid members and doors.

WARNING-TAG INSTALLATION

A.  Write required message on, and attach warning tags to, equipment and other items where required.

SENSOR TAG INSTALLATION

A.  Install sensor tags for wall or ceiling-mounted sensors on faceplates centered below the device. Install
sensor tags for concealed sensors on sensor enclosures or backboxes. Where sensors are located above
lay-in ceilings, behind access doors, or otherwise remotely accessible, label the grid or door in addition
to the device itself. Tags shall be centered and neatly applied.

RATED PENETRATION INSTALLATION

A.  Stencil penetration ratings and UL detail numbers on wall surfaces directly adjacent to the
penetrations. UL detail number shall match the material used. This information shall be readily
visible in non-occupied spaces, within chases and above ceilings. The following is an example:

2-HR RATED FIRE BARRIER
UL DETAIL SYSTEM NO. ABC-0000

SYSTEM IDENTIFICATION SCHEDULE

A.  Install equipment, piping and duct identification materials with the color and abbreviations that match
the Owner’s standard practice. Refer to System Identification Schedule below.
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SYSTEM IDENTIFICATION SCHEDULE
PIPING SYSTEMS ABBREV. BACKGROUND LETTERING JACKET COLOR
CHILLED WATER CHWSICHWR GREEN WHITE MEDIUM BLUE
REFRIGERANT REF GREEN WHITE BLACK
HEATING WATER HWSHWR GREEN WHITE MEDIUM RED
NATURAL GAS NG YELLOW BLACK YELLOW
OTHERS SEE PLANS WHITE BLACK
VALVE TAGS BRASS BLACK
EQUIPMENT AND DUCT SYSTEMS ABBREV. BACKGROUND LETTERING JACKET COLOR
GENERAL BUILDING AIR SARAEAOA WHITE BLACK PAINTED
WARNING SIGNS SEE PLANS SAFETY YELLOW BLACK
EQUIPMENT TAGS SEE PLANS BLACK WHITE

CEILING GRID MARKERS TAG

MECHANICAL EQUIPMENT, FAN, DAMPERS, ETC. NEON YELLOW

CHILLED WATER VALVES BLUE

HEATING HOT WATER VALVES GREEN

DOMESTIC COLD WATER VALVES, ARRESTORS, ETC. BLUE

DOMSETIC HOT WATER VALVES GREEN

GAS VALVES, REGULATORS, ETC. YELLOW

ELECTRICAL EQUIPMENT, PULL BOXES, DISCONNECTS, ETC. NEON RED

FIRE ALARM, SPRINKLERS, LIFE SAFETY EQUIPMENT, VALVES, ETC. RED

NOTES:

1. PROVIDE FLOW ARROWS ON ALL DUCT AND PIPE MARKERS.

2. NATURAL GAS PIPING LABELS SHALL INCLUDE LINE PRESSURE.

3. PIPE LABEL COLORS PER ASME A13.1.

END OF SECTION 230553
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SECTION 230555 - HVAC PIPING SYSTEMS FLUSHING AND TESTING

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes requirements for HVAC piping system flushing and testing.

1.2.  SUBMITTALS

A.  Delegated Design Submittals:

1. Flushing and Testing Plan: Submit a Flushing and Testing Plan for review and approval of the
Engineer. The plan shall include proposed use of building and temporary equipment; extent of
piping system to be flushed and tested in each phase, if not performed all at once; source of water;
disposal of water; flow rates; temporary bypass details and chemicals; etc.

B. Product Submittals: For each type of product indicated include rated capacities, operating

characteristics, and furnished specialties and accessories.

C. Construction Submittals:

1.

Flushing and Testing Field Reports: For each section of piping that is independently flushed and
tested, provide a letter to the Engineer certifying that the flushing and testing was performed in
accordance to the requirements; documenting the failures and corrective actions; and recording the
final results. Each letter shall be signed and dated by the Mechanical Contractor’s Representative
who performed the tests and the General Contractor’ Representative who witness the tests
certifying the piping system is clean and leak-free. A plan of the piping systems with sections
flushed and tested highlighted shall be attached to each letter. The flushing and testing schedule
shall be coordinated with the Owner and Engineer.

D. Close-Out Submittals:

1.

Flushing and Testing Summary: Submit a copy of the Flushing and Testing Plan with any
changes required by field conditions; a copy of each Flushing and Testing Field Report; and a
Final Flushing and Testing Field Report that certifies that all applicable sections of each piping
system have been satisfactorily completed.

PART 2 - PRODUCTS

2.1. TEMPORARY EQUIPMENT AND MATERIALS

A.  Provide all temporary equipment and materials required to perform the flushing and testing procedures.

1.

2401

Use of building pumps is prohibited.
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B. Circulation pumps shall be sized and equipped with a variable speed drive and a flow meter so that the
minimum flow velocity of 6 feet/second can be maintained in all tested pipe sizes. Use each pipe
size’s interior diameter to calculate the minimum flow rate in gallons/minute to determine the
equivalent velocities.

C. Temporary materials shall match the permanent materials unless a substitution is approved by the
Engineer.

1. Exception: Stainless steel corrugated flexible hoses with stainless steel braided covers rated for
pressures in excess of the test pressures may be used for 2-inch and smaller temporary piping
bypasses. Hoses must be free of kinks and sharp bends that could prevent proper circulation or
restrict flushing of debris.

PART 3 - EXECUTION

3.1. TEMPORARY CONNECTIONS

A.  Heating and Cooling Equipment: At each heating and cooling equipment connection, provide a bypass
to isolate the equipment and associated control and balancing valves from the piping.

1. Upon completion of the piping mains and branches up to and including the equipment isolation
valves; prior to installing the equipment control and balancing valve assemblies; and prior to
installing the pipe insulation, install temporary bypass piping from the supply to the return
branches. The bypass shall be of the same size and material as the branch piping. When open, the
isolation valves shall allow the flushing and testing procedures. When closed, the isolation valves
shall allow the bypass piping to be removed without exposing the completed piping sections.

2. Upon acceptance of piping section, remove the temporary bypasses and complete installation of
equipment valve assemblies and equipment connections.

B.  Maintain isolation between accepted and unaccepted piping at all times. If accepted piping is exposed
to water circulated through unaccepted piping or any other dirt and debris, then the affected sections
shall be re-flushed and tested as determined by the Engineer.

C.  If accepted piping is modified, then the affected sections shall be re-flushed and tested.

3.2.  HYDRONIC PIPING SYSTEM FLUSHING AND TESTING PROCEDURES
A.  Prior to start, verify weld inspections and testing is complete as required in Section 230100.

B. Initial Flushing:
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Install temporary equipment and piping required to perform flushing.
Fill piping system with clean water and vent air.

Install initial basket screens in circulation pump strainer. Circulate water and clean out strainer
periodically until the initial basket screen remains clean for 30 minutes minimum. Insert final fine
grit basket screen. Circulate water and clean out strainer periodically until the final basket screen
remains clean for 30 minutes minimum.

Upon completion of initial flushing, drain water to sanitary sewer and replace strainer basket
screens.

C. Pressure and Leak Testing:

1.

Conduct pressure and leak testing after the initial flushing and prior to the final flushing of the
system.

Conduct pressure and leak testing prior to insulating the piping.

Prior to testing, verify the maximum test pressure and duration of piping system components with
their manufacturer. Do not test piping systems at pressures and durations in excess of the
manufacturer’s recommendations.

Prepare hydronic piping for testing according to ASME B31.9 and as follows:
a. Leave joints, including welds, uninsulated and exposed for examination during test.

b. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

c. Flush hydronic piping systems with clean water; then remove and clean or replace strainer
screens.

d. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.

e. Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

f.  Fill piping system with clean water.

g.  Remove air from the piping using air vents at all high points in the system. Where air vents
have not been installed yet because the final high point will be a part of the equipment valve
assembly and connection piping, install manual air vent at the highest point in the temporary

bypass piping.

h. Isolate expansion tanks and determine that hydronic system is full of water.

D.  Perform the following tests on hydronic piping:

1.

Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's
maximum working pressure but not less than 100 psig. Test pressure shall not exceed maximum
pressure for any vessel, pump, valve, or other component in system under test. Verify that stress
due to pressure at bottom of vertical runs does not exceed 90 percent of specified minimum yield
strength or 1.7 times the "SE" value in Appendix A in ASME B31.9, "Building Services Piping."
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a. Refer to Section 232113 and 232133 for hydronic and makeup water piping system operating
pressures.

2. After hydrostatic test pressure has been applied for at least 15 minutes, examine piping, joints, and
connections for leakage. Eliminate leaks and repeat hydrostatic test until there are no leaks for a
continuous 4 hours.

a. Verify the test pressure does not drop over the duration of the test. Do not perform tests when
the ambient temperature rises or drops enough to affect the test pressure.

b. If'the piping fails, identify the leakage points, cut out the non-compliant sections and replace
them with new materials. Do not attempt to patch, epoxy or caulk leaks.

3. Record results.

4. Upon completion of testing, drain water to sanitary sewer. Use drains installed at low points for
complete draining of test liquid.

5. Prepare written report of testing.
6. Upon completion of testing, insulating work may begin.
E. Cleaning and Final Flushing:

1. Fill piping system with clean water and vent air.
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Add pre-cleaning chemical solution designed to remove construction deposits such as pipe dope,
oils, loose scale and other materials at manufacturer’s recommended ratios. Circulate for 4 hours
minimum and drain to sanitary sewer. Refill and re-flush until the system water is within the
following tolerances of the makeup (utility service) water:

a. Alkalinity: 0.3 pH

b. Conductivity: 20 micro-ohms

c. No visible signs of cleaner or contaminates.
Fill piping system with clean water and vent air.

Add cleaning solution diluted at manufacturer’s recommended ratios to effectively clean the
piping surfaces but avoid decay of the surface materials. Cleaners with trisodium phosphate are
prohibited. Neutralizer agents as recommended by the cleaner manufacturer shall be used.

Circulate water and clean out strainer periodically until the basket screen remains clean for 24
hours minimum.

Upon completion of final flushing and cleaning, drain water to sanitary sewer.

Refill with clean water, vent air and circulate water for 1 hour minimum. Drain water to sanitary
sewer.

Refill with clean water and treat per Section 232500.
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a. If the piping will be isolated from the system for more than 7 days, add corrosion inhibitor,
NALCO 3DT279 or equal.

b. If the piping system will be connected to a central utility distribution system, then coordinate
the final fill and chemical treatment with the Owner.

9. Remove temporary equipment and piping.

END OF SECTION 230555
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SECTION 230593 — TESTING, ADJUSTING AND BALANCING

PART 1 - GENERAL

1.I. SUMMARY

A.  Section includes testing, adjusting and balancing (TAB) of building systems.

1.2.  GENERAL DESCRIPTION
A.  HVAC Air Systems:
1. Verify duct leakage tests and results.

2. TAB of new HVAC air systems including supply, return, exhaust, relief and outside air to design
requirements.

B. HVAC Piping Systems:
1. Verify pipe leakage tests and results.

2. TAB of new HVAC piping systems including heating water, chilled water, and refrigerant to
design requirements.

C. HVAC Control Systems:
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1.3.
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1. Verify new HVAC control systems.
D.  Plumbing Piping Systems:

1. TAB of new plumbing systems including domestic hot water recirculation to design requirements.
E. Sound Testing:

1. Sound levels of air-cooled chiller / cooling tower at points indicated, including 30 feet from the
unit in each direction, at the closest building wall of a normally occupied space, and at the closest
point along the property line.

2. Sound levels of noise in acoustically sensitive spaces (Band and Music Classrooms. Media Center;
Administrative Office Suite).

F. Vibration Testing:

1. Vibration levels of equipment above vibration sensitive spaces (air handling units located on

elevated floors above occupied spaces).
SUBMITTALS
A. Qualification Submittals:

1.

Qualification Data: Within 30 days of the Notice to Proceed, submit documentation that the TAB
contractor and the project's TAB team members meet the qualifications specified in "Quality
Assurance".

Instrument calibration reports, to include the following: instrument type and make; serial number;
application; dates of use; and dates of calibration.
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1.4.
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B.
C.

D.

Product Submittals: For each type of product indicated.
Construction Submittals:
1. Initial certified TAB reports of individual systems for engineer’s review.

2. Commissioning Agent Certification: Provide owner’s commissioning agent’s certification that
TAB measurements have been sampled and are considered accurate.

Close-Out Submittals: Final certified TAB report with all systems in a single report.

QUALITY ASSURANCE

A.

TAB Contractor Qualifications: Engage a TAB entity certified by the Associated Air Balance Council
(AABC).

1. TAB Field Supervisor: TAB contractor employee who is certified by AABC.
2. TAB Technician: TAB contractor employee who is certified by AABC.

TAB Conference: Meet with engineer, owner, construction manager, owner’s commissioning agent
and related sub-contractors regarding the approval of the TAB strategies and procedures plan to
develop a mutual understanding of the details. Require the participation of the TAB field supervisor
and technicians. Provide 30-day notice of scheduled meeting time and location.

1. Agenda Items:
a. The Contract Documents examination report.
b. The TAB Plan.
¢. Coordination and cooperation of trades and subcontractors.
d. Coordination of documentation and communication flow.
TAB Certification: Certify TAB field data reports and perform the following:
1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and
referenced in this Specification.

TAB Report Forms: Use standard AABC report forms as reviewed by the engineer.
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L.5.

1.6.

E. TAB Instrumentation: Provide instrumentation certification report including equipment type and
make, serial number, accuracy and calibration as described in ASHRAE-111, Section 5,
"Instrumentation."”

1. All instruments shall be calibrated within 6 months of use.

F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing”
and ASHRAE 90.1, Section 6.7.2.3 - "System Balancing”.

G.  Code and AHJ Compliance: Comply with governing codes and requirements of authorities having
jurisdiction.

PROJECT CONDITIONS

A.  Partial Owner Occupancy: Owner may occupy completed areas of building before Owner Acceptance.
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

COORDINATION

A.  Notice: Provide 10-day notice for each test. Include scheduled test dates and times.

B. Perform TAB after leakage and pressure tests on air and hydronic systems have been satisfactorily

completed. Alterations of the systems due to incomplete or non-conforming work made after testing
will void previous TAB results and require new testing at no additional cost to the owner or engineer.
Verify related work is complete before starting.

1. Duct pressure tested without duct accessories such as dampers and access doors installed is not
valid.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1.

2401

EXAMINATION

A.  Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells,
flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations
of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.
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3.2

2401

D.

=

© o ZzZ K

Examine design data including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems' output, and statements of philosophies and assumptions about
HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that
they meet the leakage class of connected ducts and are properly separated from adjacent areas. Verify
that penetrations in plenum walls are sealed and fire-stopped if required.

Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects that can
create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed
under conditions different from the conditions used to rate equipment performance. To calculate
system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," or
in SMACNA's "HVAC Systems - Duct Design." Compare results with the design data and
installed conditions.

Examine system and equipment installations and verify that field quality-control testing, cleaning, and
adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight,
and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their
controls are connected and functioning.

Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
perforations.

Examine three-way valves for proper installation for their intended function of diverting or mixing
fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Examine control dampers for proper installation for their intended function of isolating, throttling, di-
verting, or mixing air flows.

Report deficiencies discovered before and during performance of TAB procedures. Observe and record
system reactions to changes in conditions. Record default set points if different from indicated values.

PREPARATION

A.

Prepare a TAB plan that includes strategies and step-by-step procedures including a list of each piece
of equipment and system.

Complete system-readiness checks and prepare reports. Verify the following:
1. General:
a. Permanent electrical-power wiring is complete.

b. Automatic temperature-control systems are operational.
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c. Equipment and duct access doors are securely closed.

d. Ceilings are installed in critical areas where air-pattern adjustments are required and access to
balancing devices is provided.

e. Windows and doors can be closed so indicated conditions for system operations can be met.
2. HVAC Air Systems:

a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily
completed.

b. Duct systems are complete with terminals installed.
¢.  Volume, smoke, and fire dampers are open and functional.
d. Clean filters are installed.
e. Fans are operating, free of vibration, and rotating in correct direction.
f.  Variable-frequency controllers startup is complete and safeties are verified.
g. Automatic temperature-control systems are operational.
h. Ceilings are installed.
i.  Windows and doors are installed.
j-  Suitable access to balancing devices and equipment is provided.
3. HVAC Piping Systems:

a. Verify leakage and pressure tests on water distribution systems have been satisfactorily
completed.

b. Piping is complete with terminals installed.

c. Water treatment is complete.

d. Systems are flushed, filled, and air purged.

e. Strainers are pulled and cleaned.

f.  Control valves are functioning in accordance with the sequence of operation.
g. Shutoff and balance valves have been verified to be 100 percent open.

h. Pumps are started and proper rotation is verified.

i.  Pump gauge connections are installed directly at pump inlet and outlet flanges or in discharge
and suction pipe prior to valves or strainers.

j.  Variable-frequency controllers startup is complete and safeties are verified.

k. Suitable access to balancing devices and equipment is provided.

3.3. GENERAL PROCEDURES FOR TESTING AND BALANCING
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34.

3.5.

2401

A.

D.

Perform testing and balancing procedures on each system according to the procedures contained in
ASHRAE-111 and in this Section.

1. Comply with requirements in ASHRAE-62.1, Section-7.2.2 - "Air Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum
extent necessary for TAB procedures.

1. After testing and balancing, install test ports and duct access doors that comply with requirements
in Section 233300.

2. Install and join new insulation that matches removed materials. Restore insulation, coverings,
vapor barrier, and finish according to specifications.

Mark equipment and balancing devices, including damper-control positions, valve position indicators,
fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent
identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A.

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended
testing procedures. Crosscheck the summation of required outlet volumes with required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.

Coordinate pullies and sheaves needed to balance applicable air systems with fan supplier. Refer to
Section 233400.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

Verify that air duct system is sealed as specified.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A.

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan
manufacturer.

1. Measure total airflow.

a.  Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure
airflow at terminal outlets and inlets and calculate the total airflow.
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Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and upstream from
restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible,
upstream from the flexible connection, and downstream from duct restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses
the fan.

Measure static pressure across each component that makes up an air-handling unit, rooftop unit,
and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.

Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery
equipment, and air washers, under final balanced conditions.

Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor amperage
to ensure that no overload will occur. Measure amperage in full-cooling, full-heating, economizer,
and any other operating mode to determine the maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows
within specified tolerances.

1.

Measure airflow of submain and branch ducts.

a.  Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate the total airflow
for that zone.

Measure static pressure at a point downstream from the balancing damper, and adjust volume
dampers until the proper static pressure is achieved.

Remeasure each submain and branch duct after all have been adjusted. Continue to adjust submain
and branch ducts to indicated airflows within specified tolerances.

Measure air outlets and inlets without making adjustments.

1.

Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions
and calculating factors.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors and the
dampers at air terminals.

1.

Adjust each outlet in same room or space to within specified tolerances of indicated quantities
without generating noise levels above the limitations prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

Verify final system conditions:

1.

Re-measure and confirm that minimum outdoor, return, and relief airflows are within design.
Readjust to design if necessary.
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2.
3.

7.

Re-measure and confirm that total airflow is within design.

Re-measure all final fan operating data, speed, volts, amps, and static profile.
Mark all final settings.

Test system in economizer mode. Verify proper operation and adjust if necessary.
Measure and record all operating data.

Record final fan-performance data.

3.6. PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A.  Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been adjusted, adjust
the variable-air-volume systems as follows:

1.

2401

Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a position that
simulates full-cooling load.

Select the terminal unit that is most critical to the supply-fan airflow and static pressure. Measure
static pressure. Adjust system static pressure so the entering static pressure for the critical terminal
unit is not less than the sum of the terminal-unit manufacturer's recommended minimum inlet
static pressure plus the static pressure needed to overcome terminal-unit discharge system losses.
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Measure total system airflow. Adjust to within indicated airflow.

Set terminal units at maximum airflow and adjust controller or regulator to deliver the designed
maximum airflow. Use terminal-unit manufacturer's written instructions to make this adjustment.
When total airflow is correct, balance the air outlets downstream from terminal units the same as
described for constant-volume air systems.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed
minimum airflow. Minimum airflow shall be not be below the minimum airflow requirements of
the system for proper operation. Check air outlets for a proportional reduction in airflow the same
as described for constant-volume air systems.

a. Ifair outlets are out of balance at minimum airflow, report the condition but leave outlets
balanced for maximum airflow.

Re-measure the return airflow to the fan while operating at maximum return airflow and minimum
outdoor airflow.

a. Adjust the fan and balance the return-air ducts and inlets the same as described for constant-
volume air systems.

Measure static pressure at the most critical terminal unit and adjust the static-pressure controller at
the main supply-air sensing station to ensure that adequate static pressure is maintained at the most
critical unit.

Record final fan-performance data.
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B.

Single-Zone, Variable-Air-Volume Systems: After the fan systems have been adjusted, adjust the
variable-air-volume systems as follows:

1.
2.

Balance variable-air-volume systems the same as described for constant-volume air systems.

Set supply fan at minimum airflow if minimum airflow is indicated. Minimum airflow shall be not
be below the minimum airflow requirements of the system for proper operation.

Check air outlets for a proportional reduction in airflow the same as described for constant-volume
air systems.

a. Ifair outlets are out of balance at minimum airflow, report the condition but leave the outlets
balanced for maximum airflow.

Measure the return airflow to the fan while operating at maximum return airflow and minimum
outdoor airflow.

Adjust the fan and balance the return-air ducts and inlets the same as described for constant-
volume air systems.
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3.7. COMMERCIAL KITCHEN EXHAUST SYSTEMS

A.  Commercial Kitchen Exhaust Air Flow Certification: All exhaust systems serving commercial
cooking appliances shall verify the flow rates meet the design criteria.

B. Commercial Kitchen Exhaust Hood Certification: Test hood capture and containment as installed with
operating kitchen equipment. Use and observe steam / smoke visual testing. Video record preliminary
successful results prior to final observation and acceptance by the Engineer and Authority Having
Jurisdiction (AHJ).
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3.8. GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A.  Prepare test reports with pertinent design data, and number in sequence starting at pump to end of
system. Check the sum of branch-circuit flows against the approved pump flow rate. Correct variations
that exceed specified tolerance limits.

B. Prepare schematic diagrams of systems' "as-built" piping layouts.

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

1. Open all manual valves for maximum flow.

2. Check liquid level in expansion tank.

3. Check makeup water-station pressure gage for adequate pressure for highest vent.

4. Check flow-control valves for specified sequence of operation and set at indicated flow.

5. Set differential-pressure control valves at the specified differential pressure. Do not set at fully
closed position when pump is positive-displacement type unless several terminal valves are kept
open.

6. Set system controls so automatic valves are wide open to heat exchangers.

7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so motor
nameplate rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.
D.  Measure and record upstream and downstream pressure of each piece of equipment.
Measure and record upstream and downstream pressure of pressure-reducing valves.

F. Check settings and operation of automatic temperature-control valves, self-contained control valves,
and pressure-reducing valves. Record final settings.

G.  Check settings and operation of each safety valve. Record settings.
3.9. PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
A.  Adjust pumps to deliver total design flow.
1. Measure total water flow.
a. Position valves for full flow through coils.

b. Measure flow by main flow meter, if installed.
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c. If main flow meter is not installed, determine flow by pump TDH or known equipment
pressure drop.

2. Measure pump TDH as follows:

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any
valves.

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves
or strainers.

c. Convert pressure to head and correct for differences in gauge heights.

d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the
point on manufacturer's pump curve at zero flow and verify that the pump has the intended
impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is
achieved. If excessive throttling is required to achieve desired flow, recommend pump
impellers be trimmed to re-duce excess throttling.

3. Monitor motor performance during procedures, and do not operate motor in an overloaded
condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

1. Measure flow in main and branch pipes.

2. Adjust main and branch balance valves for design flow.

3. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.

1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
5. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified range.

2. Perform temperature tests after flows have been verified.

For systems without pressure-independent valves or flow-measuring devices at terminals:

1. Measure and balance coils by either coil pressure drop or temperature method.

2. Ifbalanced by coil pressure drop, perform temperature tests after flows have been verified.
Verify final system conditions as follows:

1. Re-measure and confirm that total water flow is within design.

2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
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3. Mark final settings.

G.  Verify that memory stops have been set.

3.10. PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

A.  Balance systems with automatic two- and three-way control valves by setting systems at maximum
flow through heat-exchange terminals and proceed as specified above for hydronic systems.

B.  Adjust the variable-flow hydronic system as follows:
1. Verify that the pressure-differential sensor(s) is located as indicated.
2. Determine whether there is diversity in the system.
C.  For systems with no flow diversity:
1. Adjust pumps to deliver total design flow.
a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.

3) If main flow meter is not installed, determine flow by pump TDH or known equipment
pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior
to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any
valves or strain-ers.

3) Convert pressure to head and correct for differences in gauge heights.

4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note
the point on manufacturer's pump curve at zero flow and verify that the pump has the
intended impeller size.

5) With valves open, read pump TDH. Adjust pump discharge valve or speed until design
water flow is achieved. If excessive throttling is required to achieve desired flow,
recommend pump impellers be trimmed to reduce excess throttling.

¢.  Monitor motor performance during procedures, and do not operate motor in an overloaded
condition.

2. Adjust flow-measuring devices installed in mains and branches to design water flows.
a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.
c. Re-measure each main and branch after all have been adjusted.
3. Adjust flow-measuring devices installed at terminals for each space to design water flows.

a. Measure flow at terminals.
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b. Adjust each terminal to design flow.
c. Re-measure each terminal after it is adjusted.
d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
e. Perform temperature tests after flows have been balanced.
4. For systems with pressure-independent valves at terminals:
a. Measure differential pressure and verify that it is within manufacturer's specified range.
b. Perform temperature tests after flows have been verified.
5. For systems without pressure-independent valves or flow-measuring devices at terminals:
a. Measure and balance coils by either coil pressure drop or temperature method.
b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.
6. Prior to verifying final system conditions, determine the system pressure-differential set point(s).

7. If the pump discharge valve was used to set total system flow with variable-frequency controller at
60 Hz, at completion, open discharge valve 100 percent, and allow variable-frequency controller
to control system differential-pressure set point. Record pump data under both conditions.

8. Mark final settings and verify that all memory stops have been set.

°

Verify final system conditions as follows:
a. Re-measure and confirm that total flow is within design.
b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.
c. Mark final settings.
For systems with flow diversity:
1. Determine diversity factor.
2. Simulate system diversity by closing required number of control valves, as approved by Architect.
3. Adjust pumps to deliver total design flow.
a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.

3) If main flow meter is not installed, determine flow by pump TDH or known equipment
pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior
to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any
valves or strainers.

3) Convert pressure to head and correct for differences in gauge heights.
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10.

11.
12.

4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note
the point on manufacturer's pump curve at zero flow and verify that the pump has the
intended impeller size.

5) With valves open, read pump TDH. Adjust pump discharge valve or speed until design
water flow is achieved. If excessive throttling is required to achieve desired flow,
recommend pump impellers be trimmed to reduce excess throttling.

¢.  Monitor motor performance during procedures, and do not operate motor in an overloaded
condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

a. Measure flow in main and branch pipes.

b. Adjust main and branch balance valves for design flow.

c. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.

a. Measure flow at terminals.

b. Adjust each terminal to design flow.

c. Re-measure each terminal after it is adjusted.

d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
e. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

a. Measure differential pressure and verify that it is within manufacturer's specified range.

b. Perform temperature tests after flows have been verified.

For systems without pressure-independent valves or flow-measuring devices at terminals:

a. Measure and balance coils by either coil pressure drop or temperature method.

b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

Open control valves that were shut. Close a sufficient number of control valves that were
previously open to maintain diversity, and balance terminals that were just opened.

Prior to verifying final system conditions, determine system pressure-differential set point(s).

If the pump discharge valve was used to set total system flow with variable-frequency controller at
60 Hz, at completion, open discharge valve 100 percent, and allow variable-frequency controller
to control system differential-pressure set point. Record pump data under both conditions.

Mark final settings and verify that memory stops have been set.

Verify final system conditions as follows:

a. Re-measure and confirm that total water flow is within design.

b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.

c. Mark final settings.
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PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS

Balance the primary circuit flow first and then balance the secondary circuits.
Adjust pumps to deliver total design flow.
1.  Measure total water flow.

a. Position valves for full flow through coils.

b. Measure flow by main flow meter, if installed.

c. If main flow meter is not installed, determine flow by pump TDH or known equipment
pressure drop.

2. Measure pump TDH as follows:

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any
valves.

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves
or strainers.

c. Convert pressure to head and correct for differences in gauge heights.

d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the
point on manufacturer's pump curve at zero flow and verify that the pump has the intended
impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve or speed until design water
flow is achieved. If excessive throttling is required to achieve desired flow, recommend pump
impellers be trimmed to reduce excess throttling.

3. Monitor motor performance during procedures, and do not operate motor in an overloaded
condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

1. Measure flow in main and branch pipes.

2. Adjust main and branch balance valves for design flow.

3. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.
1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
5. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified range.

2. Perform temperature tests after flows have been verified.
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F. For systems without pressure-independent valves or flow-measuring devices at terminals:

1. Measure and balance coils by either coil pressure drop or temperature method.

2. Ifbalanced by coil pressure drop, perform temperature tests after flows have been verified.
G.  Verify final system conditions as follows:

1. Re-measure and confirm that total water flow is within design.

2. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.

3. Mark final settings.

H.  Verify that memory stops have been set.

3.12. PROCEDURES FOR MOTORS
A.  Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:
1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.

5. Nameplate and measured voltage, each phase.
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6.

7.

Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying from
minimum to maximum. Test the manual bypass of the controller to prove p