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Request for Bid for Stillwater Housing Authority scattered site HVAC replacement

The Authority is accepting bids from qualified insured businesses for the following work at Roxie
Weber Located at 807 S Lowry Stillwater Ok 74074:

* Replace Boiler and Chiller system at Roxie Weber Plaza

Packet can be picked up at the Stillwater Housing Authority Monday thru Friday 8am-4:30pm

All bids will be received via mail or dropped off attention to Matthew Dickey at the office located
at 807 S Lowry Stillwater, OK 74074

Any bid received after 10:00 AM, CST April 9th 2025 will be considered late and will not be
considered.

Any bid not received via mail or brought into office will not be considered.

Bids will be tébulated and evaluated by the Executive Director (ED) of the Stillwater Housing
Authority (SHA) and/ or member(s) of the staff and/or other individual(s) designated by her. An
award recommendation will be made to and/or by the ED.

All work shall be completed in accordance with this Request for Bid. No proposer may withdraw
their bid for a period of forty-five (45) consecutive calendar days after the date set for opening

thereof.

Any actual or prospective contractor may protest the solicitation or award of a contract for
serious violations of the principles of the Stillwater Housing Authority’s Procurement Policy. Any
protest against a solicitation must be received before the due date for receipt of bids or bids,
and any protest against the award of a contract must be received within ten (10) calendar days
after the contract award or the protest will not be considered. All bid protests must be in writing,
submitted to the ED or designee, who shall issue a written decision on the matter. The ED or
designee may, at their discretion, suspend the procurement.

Questions regarding bid solicitation must be submitted in writing to Stillwater Housing Authority,
807 S Lowry — Main Office; Stillwater, OK 74074 or via electronic mail to Matthew Dickey at

matt@stillwaterhousing.org.

Any addenda to the RFP document will be uploaded to Stillwater Housing Authority Website. All
answered questions will also be on the website. www.stillwaterhousing.org

The Authority reserves the right to reject any or all responses wherever it is in the best interest
of the Authority. The Authority is an Equal Opportunity Employer. Minority and Women-owned
business are encouraged to submit a bid.



Section 1 — Information and Instructions
Submission Requirements

1.1 All bids shall be marked: RFP 2022-01 Scattered Sites HVAC Replacement.
Proposers shall include all supporting documents they want considered with their
bid. Proposers shall be responsible for the delivery of bids.

1.2 Bid Format: Bids shall be submitted in the following format and include
the following information.

1.2.1 Contact names of references with phone numbers.
1.2.2 Any additional information that may be pertinent to the bid.

1.3 Proposers will be notified in writing by Stillwater Housing Authority (SHA) of any
change in the specifications contained in this RFP. Amendments and any addenda
will be posted utilizing the SHA website.

1.4 No verbal or written information which is obtained other than through this RFP or
its addenda shall be binding by SHA. No employee of SHA is authorized to

interpret any portion of this RFP or give information as to the requirements of the
RFP in addition to that contained in or amended to this written RFP document.

1.5 Right of Rejection and Clarification: The SHA reserves the right to reject any and
all bids and to request clarification of information from any proposer. The

SHA is not obligated to enter into a contract on the basis of any bid submitted

in response to this document.

1.6 Request for additional information: Prior to the final selection, proposers may be
required to submit additional information which SHA may deem necessary to
further evaluate the proposer’s qualifications.

1.7 Denial of Reimbursement: SHA will not reimburse proposers for any costs
associated with the preparation and submittal of any bid, or for any travel
and/or per diem costs that are incurred.

1.8 Right of Withdrawal: Bids may be withdrawn prior to the closing date and
time. No proposer may withdraw their bid for a period of forty-five (45)

consecutive calendar days after the date set for opening thereof.

1.9 Right of Negotiation: SHA reserves the right to negotiate with the selected proposer the
exact terms and conditions of the contract.

1.10 Right of Rejection of Lowest Fee Bid: SHA is under no obligation to award



* this contract to the proposer offering the lowest fee bid. Evaluation criteria
included in this document shall be used in evaluating bids.

1.11 Exceptions to the RFP: Proposers may find instances where they must take
exception with certain requirements or specifications of the RFP. All exceptions
shall be clearly identified, and written explanations shall include the scope of the
exceptions, the ramifications of the exceptions for SHA, a description of the
advantage to be gained or disadvantages to be incurred by the SHA as a result of
these exceptions.

1.12 Indemnification: Proposer, at its own expense and without exception, shall
indemnify, defend and pay all damages, costs, expenses — including attorney fees —
and otherwise hold harmless the SHA, its employees, and agents from any liability
of any nature or kind in regard to the delivery of services.

1.13 Rights to Submitted Material: All bids, responses, inquiries, or correspondence
relating to or in reference to this RFP, and all reports charts, and other
documentation submitted by proposers shall become the property of SHA when
received.

1.14 Basis of Award: Bids will be evaluated according to the following criteria and
weight at a minimum:
1.14.1 Cost of Services — 30 points
1.14.2 Qualifications — 30 points
1.14.3 Contractors ability to complete the work within the time required by SHA —
10 points 7 ,
1.14.4 Section 3 Business Preference — 10 points
1.14.5 References — 10 points
1.14.6 Local - 10 points

1.15 Selection Process: The bids will be reviewed by a selection panel appointed and or the by
the ED. The selection panel and ED shall be sole judge as to evaluation and
ranking of bids

1.16 Submittal: Bids must be submitted utilizing mail or dropped off at the office to 807 S. Lowry
Office Stillwater, OK 74074

1.17 Questions: Questions regarding this Request for Bid should be directed to:
Matthew Dickey

Public Housing Director

matt@stillwaterhousing.org

(405) 372-4906 x 1700

1.18 Termination of Contract: SHA may cancel at any time by providing the company



with a written thirty (30) day notice of such cancellation. Should SHA exercise its
right to cancel the contract, the cancellation shall become effective on the date as
specified in the written notice of cancellation sent to the company.

1.19 Insurance Coverage and Limits: The proposer shall furnish to SHA evidence of the
following minimum amounts of insurance coverage.

1.19.1 Worker’s Compensation to apply to all employees for statutory limits in
compliance with applicable state and federal laws.

1.19.2 Business auto policy or similar form shall have minimal limits of SIMM per
occurrence combined single limit for bodily injury and property damage
liability. This shall include owned, hired and non-owned vehicles.

1.19.3 Commercial General Liability or similar form shall have minimum limits of
S1MM per occurrence combined single limit for personal injury, bodily
injury, and property damage liability. Coverage shall include premises and/or
operations, independent contractors, products and/or complete operations,
contractual liability and broad form property damage endorsements.
Coverage for the hazards of explosion, collapse and underground property
damage (XCU) must also be included when applicable to the work to be
performed.

1.20 Submit monthly draws by the 25t%. Owner will pay by the 10%. Invoices to be made to the
Stillwater Housing Authority Office 807 S. Lowry Stillwater, OK 74074. SHA is sales tax exempt.



Section II

Scope of Work

Stillwater Housing Authority is accepting bids from qualified, licensed and insured businesses for the
following work

Please see the following:

Mechanical Plan

TESTING, ADJUSTING, AND BALANCING FOR HVAC

HVAC PIPING INSULATION

FACILITY NATURAL GAS PIPING

HYDRONIC PIPING

WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS
WATER-TUBE BOILERS

AIR-COOLED, SCROLL WATER CHILLERS

FAN COIL UNITS

PPN AN R

All work is to be performed in accordance with manufactures specifications, industry standards, best
work practices. All work is to be petformed by skilled and qualified workmen in best practices of the
trade and in compliance with Building Regulations and or Government Laws, Statues and
Ordinances and the included mold remediation protocol. Contractor is responsible for any and all

~ permits/inspections that maybe required by Authority’s having jurisdiction. Hours of work: Monday
through Friday 8:00 a.m. to 5:00 p.m. local time excluding all the SHA recognized Holidays

Contractor is responsible for daily work area and jobsite cleanup and security.
All proposers should include their scheduling availability with their estimates.

All proposers should desctibe in detail their call back setvices and related costs if any.

The proposer will be required to enter a contract with SHA. At all times during the term of
the contract, the proposer shall act as an independent contractor.

SHA reserves the right to negotiate any and all patts of the contract.

Any services not included in your fee must be listed separately with a description of the service and

cost.

Stillwater Housing Authority reserves the right to contact/interview only those respondents that
they feel are capable of best representing their program’s objectives.



The Boiler should be installed Between the months May-September
Chiller should be installed between the months of November and March

All workers must be paid according to the Davis Bacon Wage rates listed for this project at
minimum. Payrolls must be submitted for the project. If new hires are required, the contractor will
do its due diligence to hire a section 3 individual.

Inspection sign off by the city will be required for each unit before payment will be processed for
that unit

Should project bid be below $150,000.00 no bonds are required

Site Visit
There will be a Mandatory meeting and site walk on April 2" 2025 at 10AM CST.. Please contact
Matthew Dickey at matt@stillwaterhousing.org or (405) 372-4906 EX 1700 for any questions.



PRICE BID

Ms. Toni Broyles

Executive Officer

Stillwater Housing Authority Office
807 S Lowry

Stillwater, OK 74074

PRICE SHEET
Boiler & Chiller Installation
Stillwater Housing Authority

RFP 2025-01

Contractor Name:
Company Name:

Address:
Phone:
Email:
Pricing
Item Description Total Price
Boiler Installation Complete installation and integration $
Chiller Installation Complete installation and integration $

Total Project Cost: $

By signing below, the Proposer acknowledges the pricing and agrees to the terms stated above.

Proposer Signature:
Date:

Company Representative:
Title:




Stillwater Housing Authority

807 S Lowty St. Stillwater, OK. 74074
(405) 372-4906 | (405) 372-1416

sha@stﬂlwaterhousinﬁg.ogg | www.stillwaterhousing.org

Mechanical Plan
(see Insert)
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SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.01

A.

1.02

1.03

nTmoow>

1.04

=

amo o

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:

y [ Testing, Adjusting, and Balancing of Air Systems:
a. Constant-volume air systems.

2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:
a. Variable-flow hydronic systems.
b. Primary-secondary hydronic systems.

3. Testing, adjusting, and balancing of equipment.

4. HVAC-control system verification.

DEFINITIONS

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.
TDH: Total dynamic head.

INFORMATIONAL SUBMITTALS

Qualification Data: Within 15 days of Contractor's Notice to Proceed, submit documentation that
the TAB specialist and this Project's TAB team members meet the qualifications specified in
"Quality Assurance" Article.

Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed,
submit the Contract Documents review report, as specified in Part 3.

Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures, as specified in "Preparation" Article.

Certified TAB reports.

Sample report forms.

Instrument calibration reports, to include the following:

1. Instrument type and make.

2. Serial number.

3. Application.

TESTING, ADJUSTING, AND
BALANCING FOR HVAC 230593 - 1



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

1.05

A

B.

C.
D.

4, Dates of use.
5. Dates of calibration.
QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB, or TABB.

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC, NEBB, or
TABB.

2. TAB Technician: Employee of the TAB contractor and who is certified by AABC, NEBB, or
TABB as a TAB technician.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 -
"System Balancing."

Code and AHJ Compliance: TAB is required to comply with governing codes and requirements
of authorities having jurisdiction.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION

3.01

A.

B.

C.
D

G.

EXAMINATION

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.
Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that
locations of these balancing devices are applicable for intended purpose and are accessible.
Examine the approved submittals for HVAC systems and equipment.

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 HVAC to verify that they are

properly separated from adjacent areas and sealed.

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.

TESTING, ADJUSTING, AND
BALANCING FOR HVAC 230593 - 2



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

H.
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J.

9

ozzr

U

3.02

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters
are clean, and equipment with functioning controls is ready for operation.

Examine temporary and permanent strainers. Verify that temporary strainer screens used during
system cleaning and flushing have been removed and permanent strainer baskets are installed
and clean.

Examine control valves for proper installation for their intended function of isolating, throttling,
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,
diverting, 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

Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.

2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.

4, Sample forms with specific identification for all equipment.

Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at a minimum, the following:
1. Airside:
a. Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed. :
Duct systems are complete with terminals installed.
Volume, smoke, and fire dampers are open and functional.
Clean filters are installed. _
Fans are operating, free of vibration, and rotating in correct direction.
Variable-frequency controllers' startup is complete and safeties are verified.
Automatic temperature-control systems are operational.
Ceilings are installed.
Windows and doors are installed.
; Suitable access to balancing devices and equipment is provided.
2. Hydronics:
a. Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.
Piping is complete with terminals installed.
Water treatment is complete.
Systems are flushed, filled, and air purged.
Strainers are pulled and cleaned.
Control valves are functioning in accordance with the sequence of operation.

T Sa@meaoo
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TESTING, ADJUSTING, AND
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SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

3.03

3.04

3.05

>
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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.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system in accordance with the procedures

contained in AABC's "National Standards for Total System Balance" and in this Section.

Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the minimum

extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. Where holes for probes are required in piping or hydronic equipment, install pressure and
temperature test plugs to seal systems.

3. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation”
and Section 230719 "HVAC Piping Insulation."

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.

TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT
Test, adjust, and balance HVAC equipment indicated on Drawings.
GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

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' Record drawings duct layouts.

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.

TESTING, ADJUSTING, AND
BALANCING FOR HVAC 230593 - 4



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

d, Check for proper sealing of air-handling-unit components.
3.06 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. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If
necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

2. Measure fan static pressures as follows:

a. Measure static pressure directly at the fan outlet or through the flexible connection.

b. Measure static pressure directly at the fan inlet or through the flexible connection.

C. Measure static pressure across each component that makes up the air-handling
system.

d. Report artificial loading of filters at the time static pressures are measured.

3: Review Contractor-prepared shop drawings and Record drawings to determine variations
in design static pressures versus actual static pressures. Calculate actual system-effect
factors. Recommend adjustments to accommodate actual conditions.

4, Obtain approval from Architect for adjustment of fan speed higher or lower than indicated
speed. Comply with requirements in HVAC Sections for air-handling units for adjustment
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

5. 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 occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows.

1. Measure airflow of submain and branch ducts.

2. Adjust submain and branch duct volume dampers for specified airflow.

3. Re-measure each submain and branch duct after all have been adjusted.

C. Adjust air inlets and outlets for each space to indicated airflows.

1. Set airflow patterns of adjustable outlets for proper distribution without drafts.

2. Measure inlets and outlets airflow.

3. Adjust each inlet and outlet for specified airflow.

4. Re-measure each inlet and outlet after they have been adjusted.

D. Verify final system conditions.

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to design if necessary.

2. Re-measure and confirm that total airflow is within design.

3. Re-measure all final fan operating data, speed, volts, amps, and static profile.

4, Mark all final settings.

5. Test system in economizer mode. Verify proper operation and adjust if necessary.

6. Measure and record all operating data.

7. Record final fan-performance data.

TESTING, ADJUSTING, AND 230593 - 5

BALANCING FOR HVAC



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

3.07 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
A. Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and
“equipment flow rates with pump design flow rate. ' '
B. Prepare schematic diagrams of systems' Record drawings piping layouts.
C. In addition to requirements in "Preparation” Article, prepare hydronic systems for testing and
balancing as follows:
1. Check expansion tank for proper setting.
2. Check highest vent for adequate pressure.
3. Check flow-control valves for proper position.
4. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers.
5. Verify that motor controllers are equipped with properly sized thermal protection.
6. Check that air has been purged from the system.
D. Measure and record upstream and downstream pressure of each piece of equipment.
E. 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.
1. Check settings and operation of each safety valve. Record settings.
3.08 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 strainers.

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.

TESTING, ADJUSTING, AND 230593 - 6
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SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

. 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.
e 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.

o 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.

Prior to verifying final system conditions, determine the 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 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.

D. 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.

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.

TESTING, ADJUSTING, AND 230593 - 7
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SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

C. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

4, 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. Prior to verifying final system conditions, determine system pressure-differential set
point(s).

10.  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.

11. Mark final settings and verify that memory stops have been set.

12.  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. ‘
3.09 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS

A. Balance the primary circuit flow first.

B. Balance the secondary circuits after the primary circuits are complete.

C. 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.

TESTING, ADJUSTING, AND 230593 - 8
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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. ' '
D. 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.
8. Re-measure each main and branch after all have been adjusted.
E. 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.
F. 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.
G. 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. If balanced by coil pressure drop, perform temperature tests after flows have been verified.
H. 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.
. Verify that memory stops have been set.
3.10 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. Phase and hertz.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter size and thermal-protection-element rating.
8. Service factor and frame size.
B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove
proper operation.
3.11 PROCEDURES FOR BOILERS
A. Hydronic Boilers:
1. Measure and record entering- and leaving-water temperatures.
2. Measure and record water flow.
3. Measure and record pressure drop.
TESTING, ADJUSTING, AND 230593 - 9
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3.12

3.13

3.14

Record relief valve(s) pressure setting.

Capacity: Calculate in Btu/h of heating output.

Fuel Consumption: If boiler fuel supply is equipped with flow meter, measure and record
consumption.

~ Efficiency: Calculate operating efficiency for comparison to submitted equipment.

Fan, motor, and motor controller operating data.

PROCEDURES FOR HEAT-TRANSFER COILS

Measure, adjust, and record the following data for each hydronic coil:

b U S

M
1.
2.
3.
4
5
6
7

M
1.
2.
3
4
5

Entering- and leaving-water temperature.

Water flow rate.

Water pressure drop.

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.

Air pressure drop.

easure, adjust, and record the following data for each electric heating coil:

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Air pressure drop.

Voltage and amperage input of each phase at full load.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

easure, adjust, and record the following data for each refrigerant coil:

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air.

Airflow.

Air pressure drop.

Entering and leaving refrigerant pressure and temperatures.

HVAC CONTROLS VERIFICATION

In conjunction with system balancing, perform the following:

PN O A LN

©

Verify HVAC control system is operating within the design limitations.

Confirm that the sequences of operation are in compliance with Contract Documents.
Verify that controllers are calibrated and function as intended.

Verify that controller set points are as indicated.

Verify the operation of lockout or interlock systems.

Verify the operation of valve and damper actuators.

Verify that controlled devices are properly installed and connected to correct controller.
Verify that controlled devices travel freely and are in position indicated by controller: open,
closed, or modulating.

Verify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.

Reporting: Include a summary of verifications performed, remaining deficiencies, and variations
from indicated conditions.

TOLERANCES

Set HVAC system's airflow rates and water flow rates within the following tolerances:

TESTING, ADJUSTING, AND
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1. Equipment with Fans: Plus or minus 10 percent. If design value is less than 100 cfm, within
10 cfm.
2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm, within
10 cfm.
3. Supply and Exhaust Fans: Plus 10 percent or minus 5 percent.
4, Heating-Water Flow Rate: Plus or minus 10 percent. If design value is less than 5 gpm,
within 0.5 gpm.

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified

above.
3.15 PROGRESS REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified
in "Examination" Article, prepare a report on the adequacy of design for system-balancing
devices. Recommend changes and additions to system-balancing devices, to facilitate proper
performance measuring and balancing. Recommend changes and additions to HVAC systems
and general construction to allow access for performance-measuring and -balancing devices.

B. Status Reports: Prepare weekly progress reports to describe completed procedures, procedures
in progress, and scheduled procedures. Include a list of deficiencies and problems found in
systems being tested and balanced. Prepare a separate report for each system and each building
floor for systems serving multiple floors.

3.16 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

B. Final Report Contents: In addition to certified field-report data, include the following:

1. Pump curves. )

2. Fan curves.

3. Manufacturers' test data.

4, Field test reports prepared by system and equipment installers.

5. Other information relative to equipment performance; do not include Shop Drawings and
Product Data.

C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.

2. Name and address of the TAB specialist.

3. Project name.

4. Project location.

5. Architect's name and address.

6. Engineer's name and address.

7. Contractor's name and address.

8. Report date.

9. Signature of TAB supervisor who certifies the report.

10.  Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

1. Summary of contents, including the following:
a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract Documents.

TESTING, ADJUSTING, AND 230593 - 11
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12.
13.
14.
15.

16.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans performance forms, including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.

b. Conditions of filters.

c Cooling coil, wet- and dry-bulb conditions.

d Heating coil, dry-bulb conditions.

e Face and bypass damper settings at coils.

f. Fan drive settings, including settings and percentage of maximum pitch diameter.
g. Settings for supply-air, static-pressure controller.

h. Other system operating conditions that affect performance.

Test conditions for pump performance forms, including the following:

a. Variable-frequency controller settings for variable-flow hydronic systems.

b. Settings for pressure controller(s).

c. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

1.

No oA

Quantities of outdoor, supply, return, and exhaust airflows.
Water flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Mechanical units.

Balancing stations.

Position of balancing devices.

E. Air-Handling-Unit Test Reports: For air-handling units, include the following:
1

Unit Data:
Unit identification.
Location.
Make and type.
Model number and unit size.
Manufacturer's serial number.
Unit arrangement and class.
Discharge arrangement.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
Number, make, and size of belts.
Number, type, and size of filters.
otor Data:
Motor make, and frame type and size.
Horsepower and speed.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
est Data (Indicated and Actual Values):
Total airflow rate in cfm.
Total system static pressure in inches wg.
Fan speed.
Inlet and discharge static pressure in inches wg.
For each filter bank, filter static-pressure differential in inches wg.
Cooling-coil static-pressure differential in inches wg.
Heating-coil static-pressure differential in inches wg.

TARTTSQ@mo a0 o
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h.
i.

J-
k.
I

List for each internal component with pressure-drop, static-pressure differential in
inches wg.

Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

Return-air damper position.

F. Apparatus-Coil Test Reports:
1. Coil Data:

Poooow

3TATTS@ ™00 T 4 ra -

System identification.
Location.

Coil type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.
Face area in sq. ft..

Tube size in NPS.

Tube and fin materials.
Circuiting arrangement.

est Data (Indicated and Actual Values):

Airflow rate in cfm.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outdoor-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Entering-water temperature in deg F.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:
1 Unit Data:

3TFTTS@me a0 T
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System identification.
Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and speed.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.

est Data (Indicated and Actual Values):

Total airflow rate in cfm.
Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Air temperature differential in deg F.

TESTING, ADJUSTING, AND
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Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btu/h.

High-fire fuel input in Btu/h.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Motor voltage at each connection.

Motor amperage for each phase.

ITRTTSTQ o

H. Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:
System identification.
Location.
Make and type.
Model number and size.
Manufacturer's serial number.
Arrangement and class.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
otor Data:
Motor make, and frame type and size.
Horsepower and speed.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
L Number, make, and size of belts.
est Data (Indicated and Actual Values):
Total airflow rate in cfm.
Total system static pressure in inches wg.
Fan speed.
Discharge static pressure in inches wg.
Suction static pressure in inches wg.

TeZFa@moop o
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I Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:
Report Data:

a. System fan and air-handling-unit number.
b. Location and zone.
c. Traverse air temperature in deg F.
d. Duct static pressure in inches wg.
e. Duct size in inches.
f. Duct area in sq. ft..
g. Indicated airflow rate in cfm.
h. Indicated velocity in fpm.
i. Actual airflow rate in cfm.
j. Actual average velocity in fpm.
k. Barometric pressure in psig.
J. System-Coil Reports: For reheat coils and water coils of mechanical units, include the following:
1. Unit Data:

a. System and air-handling-unit identification.
b. Location and zone.
c. Room or riser served.
d. Coil make and size.

TESTING, ADJUSTING, AND 230593 - 14
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e. Flowmeter type.

Test Data (Indicated and Actual Values):

a. Airflow rate in cfm.

b. Entering-water temperature in deg F.

c Leaving-water temperature in deg F.

d Water pressure drop in feet of head or psig.
e Entering-air temperature in deg F.

it Leaving-air temperature in deg F.

K. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves, and
include the following:
1. Unit Data:
Unit identification.
Location.
Service.
Make and size.
Model number and serial number.
Water flow rate in gpm.
Water pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump speed.
Impeller diameter in inches.
Motor make and frame size.
Motor horsepower and rpm.
Voltage at each connection.
Amperage for each phase.
Full-load amperage and service factor.
s Seal type.
est Data (Indicated and Actual Values):
Static head in feet of head or psig.
Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.
Full-open flow rate in gpm.
Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.
Voltage at each connection.
Amperage for each phase.

3T AT T T@Mo 0o
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L. Instrument Calibration Reports:

1. Report Data:
Instrument type and make.
Serial number.
Application.
Dates of use.
Dates of calibration.

Poooow

3.17 VERIFICATION OF TAB REPORT

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
the Architect.
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BALANCING FOR HVAC 230593 - 15



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

B.

3.18

Architect shall randomly select measurements, documented in the final report, to be rechecked.
Rechecking shall be limited to the lesser of either 10 percent of the total measurements recorded
or the extent of measurements that can be accomplished in a normal 8-hour business day.

If rechecks yield measurements that differ from the measurements documented in the final report

by more than the tolerances allowed, the measurements shall be noted as "FAILED." '

If the number of "FAILED" measurements is greater than 10 percent of the total measurements

checked during the final inspection, the TAB shall be considered incomplete and shall be rejected.

If recheck measurements find the number of failed measurements noncompliant with

requirements indicated, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include all changes; resubmit the final report and
request a second final inspection. All changes shall be tracked to show changes made to
previous report.

2. If the second final inspection also fails, Owner may pursue others Contract options to
complete TAB work.

Prepare test and inspection reports.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230719
HVAC PIPING INSULATION

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

SUMMARY
Section includes insulation for HVAC piping systems.
ACTION SUBMITTALS

Product Data: For each type of product. Include thermal conductivity, water-vapor permeance

thickness, and jackets (both factory and field applied, if any).

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4 Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

5. Detail removable insulation at piping specialties.

6. Detail application of field-applied jackets.

7 Detail application at linkages of control devices.

Samples: For each type of insulation and jacket indicated. Identify each Sample, describing
product and intended use.

Preformed Pipe Insulation Materials: 12 inches long by NPS 2.

Sheet Form Insulation Materials: 12 inches square.

Jacket Materials for Pipe: 12 inches long by NPS 2.

Sheet Jacket Materials: 12 inches square.

Manufacturer's Color Charts: For products where color is specified, show the full range of
colors available for each type of finish material.

GRLON =~

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates
of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or craft training program, certified by the Department of Labor, or Bureau of

Apprenticeship and Training.

HVAC PIPING INSULATION 230719 - 1



SHA ROXY WEBER 3/6/2025
BOILER AND CHILLER REPLACEMENT

1.05

A.

1.06

A

B.

1.07

A.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in unopened
_containers. The packaging is to include name of manufacturer, fabricator, type, description, and
size. ‘ ' ' '

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

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

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

2.01

A.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing

identical products in accordance with ASTM E84 by a testing agency acceptable to authority

having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and cement

material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation

Schedule,” "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground

Piping Insulation Schedule" articles for where insulating materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content of less than

50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance

with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,

hermetically sealed cells. Comply with ASTM C552.

1. Preformed Pipe Insulation without Jacket: Type Il, Class 1, unfaced.

2. Preformed Pipe Insulation with Jacket: Type Il, Class 2, with factory-applied ASJ, ASJ-
SSL, or ASJ+ jacket.

3. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639.

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
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G.

2.03
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2.04

2.05

w >

Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use
temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type |,
for tubular materials, Type Il for sheet materials.

Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with
ASTM C547.

1. Preformed Pipe Insulation: Type I, Grade A, unfaced with factory-applied ASJ, ASJ-SSL,

or ASJ+ jacket.
2. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Glass-Fiber, Pipe and Tank: Glass fibers bonded with a thermosetting resin; suitable for maximum
use temperature between 35 deg F and 850 deg F, in accordance with ASTM C411. Comply with
ASTM C1393.

1. Semirigid board material with factory-applied ASJ, FSK, or ASJ+ jacket.

2. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.

Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply with
ASTM C449.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding

insulation to itself and to surfaces to be insulated unless otherwise indicated.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.

Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in
accordance with ASTM E84.

2. Wet Flash Point: Below 0 deg F.

3. Service Temperature Range: 40 to 200 deg F.

4, Color: Black.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A, for bonding insulation jacket lap seams and joints.

PVC Jacket Adhesive: Compatible with PVC jacket.

MASTICS AND COATINGS
Materials are compatible with insulation materials, jackets, and substrates.

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
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2.06

2.07

2. Service Temperature Range: 0 to plus 180 deg F.

3. Comply with MIL-PRF-19565C, Type II, for permeance requirements, with supplier listing
on DOD QPD - Qualified Products Database.

4. Color: White.

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient

services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: 0 to 180 deg F.
3. Color: White.

Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-ambient

services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: Minus 50 to plus 220 deg F.
3. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

LAGGING ADHESIVES

Adhesives comply with MIL-A-3316C, Class |, Grade A, and are compatible with insulation

materials, jackets, and substrates.
1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation.
2, Service Temperature Range: 0 to plus 180 deg F.
3. Color: White.

SEALANTS

Materials are as recommended by the insulation manufacturer and are compatible with insulation
materials, jackets, and substrates.
Joint Sealants:
1. Permanently flexible, elastomeric sealant.
a. Service Temperature Range: Minus 150 to plus 250 deg F.
b. Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.

ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.

2. Service Temperature Range: Minus 40 to plus 250 deg F.

3. Color: White.
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A.

2.09

owx>

2.10

A.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying
with ASTM C1136, Type |I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying
with ASTM C1136, Type II.

4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with
an outer film leaving no paper exposed; complying with ASTM C1136, Types I, II, 1, IV,
and VII.

FIELD-APPLIED JACKETS

Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.
2, Color: Color-code jackets based on system. Color as selected by Architect.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. 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.

Metal Jacket:
1 Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-

14.

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.

b. Finish and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier for Outdoor Applications: 53-mil-thick, heat-bonded polyethylene
and kraft paper.

d. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7) Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1136.
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C.

D.

2.1

A.

B.
C.

Width: 3 inches.
Thickness: 11.5 mils.
Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.
* Tensile Strength: 40 Ibf/inch in width.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

DR

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C1136.

. Width: 3 inches.

Thickness: 6.5 mil.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

SO AN

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

Width:2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.

Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

g 00 Do

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.

2. Thickness: 3.7 mils.

3. Adhesion: 100 ounces force/inch in width.
4, Elongation: 5 percent.

5. Tensile Strength: 34 Ibf/linch in width.

SECUREMENTS

Bands:
1. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch wide

with wing seal or closed seal.
2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick,

1/2 inch wide with wing seal or closed seal.

Staples: Outward-clinching insulation staples, nominal 3/4 inch wide, stainless steel or Monel.
Wire: 0.080-inch nickel-copper alloy.

PART 3 - EXECUTION

3.01

A.

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

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

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

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

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 of 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, compress, or otherwise damage insulation or jacket.

Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) of

horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation

materials that get wet during storage or in the installation process before being properly covered

and sealed in accordance with the Contract Documents.

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 attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation
inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

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:
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1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.

Secure strips with adhesive and outward-clinching staples along both edges of strip,
spaced 4 inches o.c. ’ ‘

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with
outward-clinching staples along edge at 2 inches o.c.

4. For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation.

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 4 inches beyond damaged areas. Adhere, staple, and seal patches in similar
fashion to butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.
PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof

penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof
flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with

sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously

through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4, Seal jacket to wall flashing with flashing sealant.
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D.

E.

3.05

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 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers. B

Insulation Installation at Floor Penetrations:

.. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION
Requirements in this article generally apply to all insulation materials, except where more specific

requirements are specified in various pipe insulation material installation articles below.
Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:

1 Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and
other specialties with continuous thermal and vapor-retarder integrity unless otherwise
indicated.

2. Insulate pipe elbows using prefabricated fitting insulation made from same material and

density as that of adjacent pipe insulation. Each piece is butted tightly against adjoining
piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with
insulating cement finished to a smooth, hard, and uniform contour that is uniform with
adjoining pipe insulation.

3. Insulate tee fittings with prefabricated fitting insulation of same material and thickness as
that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to
the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using prefabricated fitting insulation of same material, density, and
thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than
2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For
valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts.
Fill joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using prefabricated fitting insulation of same material, density, and
thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than
2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill
joints, seams, and irregular surfaces with insulating cement. Insulate strainers, so strainer
basket flange or plug can be easily removed and replaced without damaging the insulation
and jacket. Provide a removable reusable insulation cover. For below-ambient services,
provide a design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and unions using a section of oversized preformed
pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the thickness
of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label the outside
insulation jacket of each union with the word "union" matching size and color of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic to
a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation

facing, using PVC tape.
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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. Installation conforms 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 that of adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation

from flanges or union at least 2 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.

3. 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.
4, 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 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 CELLULAR-GLASS INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched
staples at 6 inches o.c.

4. For insulation with jackets on below-ambient services, 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 prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of cellular-glass block insulation of same
thickness as that of pipe insulation. Where voids are difficult to fill with block insulation, fill
the voids with a fibrous insulation material suitable for the specific operating temperature.

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 prefabricated sections of same material as that of straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.
2. When preformed sections of insulation are not available, install mitered or routed sections

of cellular-glass insulation. Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:
1. Install prefabricated sections of cellular-glass insulation to valve body.
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2. 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.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to éliminate
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

that of pipe insulation.
4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:

1. Install sections of pipe insulation and miter if required in accordance with manufacturer's
written instructions.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated valve covers manufactured of same material as that of pipe insulation
when available. .
2. When prefabricated valve covers are not available, install cut sections of pipe and sheet

insulation to valve body. Arrange insulation to permit access to packing and to allow valve
operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties, and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched
staples at 6 inches o.c.

4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs.

Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation.
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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 prefabricated sections of same material as that of straight segments of pipe
insulation when available.
2. When preformed insulation elbows and fittings are not available, install mitered sections of

pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials
with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated sections of same material as that of straight segments of pipe
insulation when available.

2. When prefabricated sections are not available, install fabricated sections of pipe insulation
to valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4. Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FIELD-APPLIED JACKETS

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 FSK jackets are indicated, install as follows:

1 Draw jacket material smooth and tight.

2, Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4 Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end
joints. .

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation

with vapor-barrier mastic.

Where PVC jackets are indicated and for horizontal applications, install with 1-inch overlap at

longitudinal seams and end joints. 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.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.
Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant
recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 inches o.c.

and at end joints.

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint
system identified below and as specified in Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.
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3.1

mo Eop

3.13

3.14

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection
of the completed Work.

Do not field paint aluminum or stainless steel jackets.

FIELD QUALITY CONTROL

Owner will engage a qualified testing agency to perform tests and inspections.

Engage a qualified testing agency to perform tests and inspections.

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

Perform tests and inspections with the assistance of a factory-authorized service representative.
Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect,
by removing field-applied jacket and insulation in layers in reverse order of their installation.
Extent of inspection is limited to three locations of straight pipe, three locations of threaded fittings,
three locations of welded fittings, two locations of threaded strainers, two locations of welded
strainers, three locations of threaded valves, and three locations of flanged valves for each pipe
service defined in the "Piping Insulation Schedule, General" Article.

All insulation applications will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports.

PIPING INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size comply with schedules in this Section or with
requirements of authorities having jurisdiction, whichever is more stringent.

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Underground piping.
2, Chrome-plated pipes and fittings unless there is a potential for personnel injury.

PIPING INSULATION SCHEDULE

Reference drawings for piping insulation schedule

FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the field-

applied jacket over the factory-applied jacket.
If more than one material is listed, selection from materials listed is Contractor's option.

Reference drawings for pipe jacket schedule
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SECTION 231123
FACILITY NATURAL GAS PIPING

PART 1 - GENERAL

1.01

A

1.02

1.03

1.04

1.05

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, tubes, and fittings.

Piping specialties.

Piping and tubing joining materials.
Valves.

Pressure regulators.

Concrete bases.

S 00 N

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

PERFORMANCE REQUIREMENTS

Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 65 psig minimum unless otherwise indicated.
Natural-Gas System Pressure within Buildings: Not more than 2 psig.

ACTION SUBMITTALS

Product Data: For each type of the following:
1. Piping specialties.

2. Corrugated, stainless-steel tubing with associated components.

3. Valves. Include pressure rating, capacity, settings, and electrical connection data of
selected models.

4, Pressure regulators. Indicate pressure ratings and capacities.

5. Dielectric fittings.

Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations,
sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes,
alignment guides, expansion joints and loops, and attachments of the same to building structure.
Detail location of anchors, alignment guides, and expansion joints and loops.

1. Shop Drawing Scale: 1/4 inch per foot.
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1.06

1.07

1.08

1.09

2. Detail mounting, supports, and valve arrangements for pressure regulator assembly.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown
and coordinated with other installations, using input from installers of the items involved. ’

Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with
other services and utilities.

Qualification Data: For qualified professional engineer.
Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For pressure regulators to include in emergency, operation,
and maintenance manuals.

QUALITY ASSURANCE

Steel Support Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

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

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.

DELIVERY, STORAGE, AND HANDLING

Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping
according to requirements of authorities having jurisdiction.

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

moisture.

Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging
coating, and protect from direct sunlight.

Protect stored PE pipes and valves from direct sunlight.

PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations. Contact
utility-locating service for area where Project is located.

Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities
occupied by Owner or others unless permitted under the following conditions and then only after
arranging to provide purging and startup of natural-gas supply according to requirements
indicated:
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1. Notify Owner no fewer than two days in advance of proposed interruption of natural-gas
service.
2. Do not proceed with interruption of natural-gas service without Owner's written permission.

1.11 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
2.01 PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, 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 A 234/A 234M 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.
b. End Connections: Threaded or butt welding to match pipe.
o Lapped Face: Not permitted underground.
d Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and

spiral-wound metal gaskets.

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel
underground.
5. 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.

6. Mechanical Couplings:

a. Steel flanges and tube with epoxy finish.

b. Buna-nitrile seals.

C. 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.

f

7 Anodeless Service-Line Risers: Factory fabricated and leak tested.

a. Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet.

b. Casing: Steel pipe complying with ASTM A 53/A 53M, 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 D 2513, SDR 11 inlet
connected to steel pipe complying with ASTM A 53/A 53M, 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.
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10.

11.

C. Bridging sleeve over mechanical coupling.

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.
Plastic Mechanical Couplings, NPS 1-1/2 and Smaller: Capable of joining PE pipe to PE
pipe.

a. PE body with molded-in, stainless-steel support ring.

b. Buna-nitrile seals.

C. Acetal collets.

d. Electro-zinc-plated steel stiffener.

Plastic Mechanical Couplings, NPS 2 and Larger: Capable of joining PE pipe to PE pipe,
steel pipe to PE pipe, or steel pipe to steel pipe.

a. Fiber-reinforced plastic body.

b. PE body tube.

C. Buna-nitrile seals.

d. Acetal collets.

e. Stainless-steel bolts, nuts, and washers.

Steel Mechanical Couplings: Capable of joining plain-end PE pipe to PE pipe, steel pipe to
PE pipe, or steel pipe to steel pipe.

a. Steel flanges and tube with epoxy finish.

b. Buna-nitrile seals.

(o3 Steel bolts, washers, and nuts.

d. Factory-installed anode for steel-body couplings installed underground.

2.02 PIPING SPECIALTIES

A. Appliance Flexible Connectors:

1.
2.
3.
4,
5.
6.
7.
8.
B. Q
1
2.
3.
4
5
C. Y-
1.
2.
3.
4,

Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
Corrugated stainless-steel tubing with polymer coating.
Operating-Pressure Rating: 0.5 psig.

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.

Maximum Length: 72 inches.

uick-Disconnect Devices: Comply with ANSI Z21.41.

Copper-alloy convenience outlet and matching plug connector.
Nitrile seals.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

Pattern Strainers:

Body: ASTM A 126, 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: 40-mesh startup strainer, and perforated stainless-steel basket with 50

percent free area.
CWP Rating: 125 psig.

D. Basket Strainers:

1.

Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain
connection.
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2.03

2.04

2. End Connections: Threaded ends for NPS 2 and smaller: flanged ends for NPS 2-1/2 and
larger.

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

4., CWP Rating: 125 psig.

T-Pattern Strainers:

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer
maintenance.

2. End Connections: Grooved ends.

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 57

percent free area.
4. CWP Rating: 750 psig.

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
Joint Compound and Tape: Suitable for natural gas.

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

Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff
Valve Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS and Smaller: Comply with ASME B16.33.

1. CWP Rating: 125 psig.

2. Threaded Ends: Comply with ASME B1.20.1.

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

4 Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller.

6. 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.
2. Flanged Ends: Comply with ASME B16.5 for steel flanges.

3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule” Articles.
4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

One-Piece, Bronze Ball Valve with Bronze Trim: MSS SP-110.
1. Body: Bronze, complying with ASTM B 584.

2. Ball: Chrome-plated brass.

3. Stem: Bronze; blowout proof.
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Seats: Reinforced TFE; blowout proof.

Packing: Separate packnut with adjustable-stem packing threaded ends.

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. . ' E '

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

SO ALN =

o

Body: Bronze, complying with ASTM B 584.

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 natural-gas service with "WOG" indicated on valve body.

F. Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim: MSS SP-110.

SOl wN =~

o N

9.

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE.

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 natural-gas service with "WOG" indicated on valve body.

2.05 PRESSURE REGULATORS

A. General Requirements:
1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators

NPS 2-1/2 and larger.

B. Service Pressure Regulators: Comply with ANSI Z21.80.

1.

2.
3.
4

No o

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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2.06

9. Overpressure Protection Device: Factory mounted on pressure regulator.

10.  Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

11. Maximum Inlet Pressure: 100 psig.

Line Pressure Regulators: Comply with ANSI Z21.80.

1. Body and Diaphragm Case: Cast iron or die-cast aluminum.

2. Springs: Zinc-plated steel; interchangeable.

3. Diaphragm Plate: Zinc-plated steel.

4 Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve
port. '

5. Orifice: Aluminum; interchangeable.

6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

7. Single-port, self-contained regulator with orifice no larger than required at maximum
pressure inlet, and no pressure sensing piping external to the regulator.

8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed
150 percent of design discharge pressure at shutoff.

9. Overpressure Protection Device: Factory mounted on pressure regulator.

10.  Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

Appliance Pressure Regulators: Comply with ANSI Z21.18.

1 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.

NOOA LN

DIELECTRIC FITTINGS

General Requirements: Assembly of copper aﬂoy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:
1. Description:
a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig.
C. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:
1. Description:
a. Standard: ASSE 1079.
Factory-fabricated, bolted, companion-flange assembly.

b
o 8 Pressure Rating: 125 psig.
d End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

Dielectric-Flange Insulating Kits:

1. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig
C. Gasket: Neoprene or phenolic.
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2.07

A.

d. Bolt Sleeves: Phenolic or polyethylene.
e. Washers: Phenolic with steel backing washers.

LABELING AND IDENTIFYING

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 inscribed 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

3.01

A.

B.

3.02

o

3.03

@

C.

D.

m

m

3.04

A.

EXAMINATION

Examine roughing-in for natural-gas piping system to verify actual locations of piping connections
before equipment installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Close equipment shutoff valves before turning off natural gas to premises or piping section.

Inspect natural-gas piping according to NFPA 54 and the International Fuel Gas Code to
determine that natural-gas utilization devices are turned off in piping section affected.

Comply with NFPA 54 and the International Fuel Gas Code requirements for prevention of
accidental ignition.

OUTDOOR PIPING INSTALLATION

Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-
gas piping.

Install underground, natural-gas piping buried at least 36 inches below finished grade.
1. If natural-gas piping is installed less than 36 inches below finished grade, install it in

containment conduit.

Install underground, PE, natural-gas piping according to ASTM D 2774.

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.

Install fittings for changes in direction and branch connections.

Install pressure gage downstream from each service regulator.

INDOOR PIPING INSTALLATION

Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-
gas piping.
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B.

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 durihg
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 natural-gas piping at uniform grade of 2 percent down toward drip and sediment fraps.
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.

1. 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 natural-gas piping
and piping installed under the building in containment conduit constructed of steel pipe with
welded joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and
terminate with weatherproof vent cap.

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be
installed in accessible spaces without containment conduit.
2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in

cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-
1/2 inches of concrete. Piping may not be in physical contact with other metallic structures
such as reinforcing rods or electrically neutral conductors. Do not embed piping in concrete
slabs containing quick-set additives or cinder aggregate.
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3.05

3.06

3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover
and be open to space above cover for ventilation.

4, 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.

5. Prohibited Locations:

a. Do not install natural-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 natural-gas piping in solid walls or partitions.

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.

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 natural-gas piping as grounding electrode.

Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
Install pressure gage downstream from each line regulator.

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.

SERVICE-METER ASSEMBLY INSTALLATION

Install service-meter assemblies aboveground on céncrete bases.

Install metal shutoff valves upstream from service regulators. Shutoff valves are not required at
second regulators if two regulators are installed in series.

Install strainer on inlet of service-pressure regulator and meter set.

Install service regulators mounted outside with vent outlet horizontal or facing down. Install screen
in vent outlet if not integral with service regulator.

Install metal shutoff valves upstream from service meters. Install dielectric fittings downstream
from service meters.

Install service meters downstream from pressure regulators.

Install metal bollards to protect meter assemblies. Comply with requirements in Section 055000
"Metal Fabrications" for pipe bollards.

VALVE INSTALLATION

Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel
tubing, aluminum, or copper connector.
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B.

C.

3.08

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space adequate
for servicing and testing.

Install earthquake valves aboveground outside buildirigs according to listing.

Install anode for metallic valves in underground PE piping.

PIPING JOINT CONSTRUCTION

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.

Threaded Joints:

Thread pipe with tapered pipe threads complying with ASME B1.20.1.

Cut threads full and clean using sharp dies.

Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.

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.

PON~

o

Welded Joints:
1. Construct joints according to AWS D10.12/D10.12M, 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.

Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas
service. Install gasket concentrically positioned.

Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions
complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper
towels. Join according to ASTM D 2657.

1 Plain-End Pipe and Fittings: Use butt fusion.

2. Plain-End Pipe and Socket Fittings: Use socket fusion.

HANGER AND SUPPORT INSTALLATION

Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:

NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.

NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.

NPS 1-1/2 and NPS 2: Maximum span, 108 inches: minimum rod size, 3/8 inch.

NPS 2-1/2 to NPS 3-1/2: Maximum span, 10 feet; minimum rod size, 1/2 inch.

NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch.

NP0 N
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3.09

A.

3.10

3.1

3.12

A.

CONNECTIONS

Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment

grounding conductor of the circuit powering the appliance according to NFPA 70.
Install piping adjacent to appliances to allow service and maintenance of appliances.

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.

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

Install detectable warning tape directly above gas piping, 12 inches below finished grade, except
6 inches below subgrade under pavements and slabs.

PAINTING

Comply with requirements in Section 099113 "Exterior Painting" and Section-099123 "Interior
Painting" for painting interior and exterior natural-gas piping.

Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars,
earthquake valves, and piping specialties, except components, with factory-applied paint or
protective coating.
1. Alkyd System: MPI EXT 5.1D.

a. Prime Coat: Alkyd anticorrosive metal primer.

b Intermediate Coat: Exterior alkyd enamel matching topcoat.

c. - Topcoat: Exterior alkyd enamel flat.

d Color: Gray.

Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars,
earthquake valves, and piping specialties, except components, with factory-applied paint or
protective coating.

1. Latex Over Alkyd Primer System: MPI INT 5.1Q.

a. Prime Coat: Alkyd anticorrosive or Quick-drying alkyd metal primer.
b. Intermediate Coat: Interior latex matching topcoat.
C. Topcoat: Interior latex flat.

d. Color: black.
2. Alkyd System: MPI INT 5.1E.
Prime Coat: Alkyd anticorrosive or Quick-drying alkyd metal primer.
Intermediate Coat: Interior alkyd matching topcoat.
Topcoat: Interior alkyd flat.
Color: black.

aooo

Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and
by procedures to match original factory finish.

FIELD QUALITY CONTROL

Perform Tests and Inspections:
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3.13

3.14

3.15

3.16

1. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas
Code and authorities having jurisdiction.

Natural-g_as piping will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.
DEMONSTRATION

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

PIPING SCHEDULE
See Drawings.
UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's
gas mains and listed by an NRTL.

Underground:

1. PE valves.

2. NPS 2 (DN 50) and Smaller: Bronze plug valves.

3. NPS 2-1/2 (DN 65) and Larger: Cast-iron, lubricated plug valves.
ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

Valves for pipe sizes NPS 2 and smaller at service meter shall be the following:
1. One-piece, bronze ball valve with bronze trim.

Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
1. One-piece, bronze ball valve with bronze trim.

Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

Valves in branch piping for single appliance shall be the following:
1. One-piece, bronze ball valve with bronze trim.

END OF SECTION 231123
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