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SECTION 210500 — FIRE PROTECTION GENERAL

PART 1 - GENERAL

1.1

1.2

1.3

A.

SCOPE

Design, fabricate, install, and secure required approvals for a complete fire protection automatic
sprinkler and standpipe system where shown on the Drawings, as specified herein, and as needed for a
complete and proper installation in accordance with pertinent requirements of NFPA 13, NFPA 24 and
local governmental agencies having jurisdiction.

Work includes providing design services; furnishing all labor, material, equipment and installation as
necessary and reasonably incidental to the proper completion and proper operation of the fire
protection systems. The work shall consist of but shall not necessarily be limited to the following:

1. Underground fire mains as indicated.
2. Automatic wet-pipe sprinkler system as specified in Section 211313.
RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and other Division 01 (General Requirements) sections of the Project Manual apply to this Section.

The General Conditions shall be carefully examined before proposals for any work are submitted.
Division 21 shall not be interpreted as waiving or overruling any requirements expressed in the General
Conditions unless Division 21 specifications contain statements more definitive or more restrictive.

DEFINITIONS
Words and phrases used throughout the Contract Documents shall be interpreted as indicated below:

L. Construction Documents — the basis for the work. It includes both the Drawings (plans) and
Project Manual (specifications).

2. Contractor — The person or organization awarded the contract for fire protection design and
construction services.

In the case of a construction project administered as a multiple-prime contract, the term shall be
further defined as the Contractor holding a prime contract for fire protection design and
construction work.

FIRE PROTECTION GENERAL 210500 - 1
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The terms “Fire Protection Contractor” and “Sprinkler Contractor” may be used interchangeably
with the term Contractor.

3. Provide — To furnish and install materials, equipment or systems.

4. Submittals — Submittals shall include Manufacturer’s Catalog Data, Shop Drawings,
Calculations, Certificates of Compliance, Testing Reports, Samples, and Operation and
Maintenance Manuals.

5. Professional — The Architect and/or Engineer of record.

6. Work By Others — Work provided by a person or organization other than the Contractor.

1.4 CODES, REFERENCES, AND STANDARDS

A.  The Contractor shall comply with all laws, ordinances, and regulations of all Authorities Having
Jurisdiction, including those of all applicable City, County, State, Federal and Public Utility entities.
All licenses, permits, fees, connection fees, tapping fees, inspection fees, etc., shall be obtained by the
Contractor and the cost shall be included in the Contract price.

B. The minimum standard of work under this contract shall be in accordance with the following model
building codes and standards:

1. North Carolina State Building Codes, 2018 Edition:

a. North Carolina State Building Code.
b. North Carolina State Fire Prevention Code.

2. National Fire Protection Association

a. NFPA 13 — Standard for the Installation of Sprinkler Systems

b. NFPA 24 — Standard for the Installation of Private Fire Service Mains and Their
Appurtenances

c. NFPA 70 — National Electric Code

C. Other publications listed throughout Division 22 form a part of this specification to the extent
referenced. All publications shall be the latest edition as adopted by the Authority Having Jurisdiction.
The publications are referred to in the text by basic designation only.

1.5 QUALITY ASSURANCE, WORKMANSHIP AND COORDINATION

A. The Contractor must coordinate his work with that of the other trades so that all work will be
performed in an orderly manner and with the least possible interference. Where coordination with
other trades is required, the Professional shall make the final decision regarding changes to be made in
the work.

B. The Contractor must thoroughly familiarize himself with all specifications and drawings for the project
so that he clearly understands his responsibility in relationship to the work to be
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performed. The Contractor must plan and perform his work so as to permit the use of the building at
the earliest possible date.

1. Sprinklers shall be referred to on drawings, submittals, and other documentation, by the
sprinkler identification or model number as specifically published in the appropriate agency
listing or approval. Trade names or other abbreviated designations shall not be allowed.

C. The Contractor shall guarantee the workmanship, materials and equipment, furnished against defects,
leaks, performance and non-operation for a period of one (1) year after the date of final acceptance.
Defective workmanship shall be construed as meaning defective materials and unsatisfactory
installation and not intended to apply to ordinary wear and tear. The Contractor shall pay for any
repairs or replacements caused by defective workmanship as construed herein within the period
covered by the Guarantee, including all incidental work required to correct the deficiency.

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

E. The Contractor will be held responsible for the proper installation of all materials and equipment
required for a complete installation within the intent and meaning of the Contract Documents.

1. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single
manufacturer. Grooving tools shall be of the same manufacturer as the grooved components.

2. All castings used for coupling housings, fittings, valve bodies, etc., shall be date stamped for
quality assurance and traceability.

F. The grooved coupling manufacturer’s factory trained representative shall provide on-site training for
contractor’s field personnel in the use of grooving tools and installation of grooved joint products. The
representative shall periodically visit the jobsite and review contractor is following best recommended
practices in grooved product installation. (A distributor’s representative is not considered qualified to
conduct the training or jobsite visit(s).)

1.6 PROJECT RECORD DRAWINGS

A. Deviations from the Contractor’s approved Design and Fabrication Drawings necessary to coordinate
the work with other trades, to conform to the building conditions or to conform to the rules and
regulations of Authorities Having Jurisdiction shall be made only after obtaining written permission
from the Professional.

B. The Contractor shall keep a record of construction changes and deviations from the original Design and
Fabrication Drawings. All changes shall be recorded on a separate set of prints which shall be kept at
the job site specifically for that purpose. The record shall be made immediately after the work is
completed. Documentation shall include:

1. changes in pipe routing location
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2. valve locations
3. Equipment locations, etc.
4, actual capacities and values of equipment provided as indicated in equipment schedules
C.  The marked-up record set of drawings shall be submitted to the Professional for review and approval

before final acceptance of the Fire Protection Contract work.

1.7 FIELD MEASUREMENTS

A. It shall be the Contractor’s responsibility to verify the location of any and all existing underground
utilities in the vicinity of his work. When it has been indicated that these utilities are to remain in
place, the Contractor shall provide adequate means of support and protection during excavation
operations.

B. Before ordering any equipment and material, or performing any work, the Contractor shall verify all
measurements and dimensions at the job site and shall be held responsible for the correctness of same.

C.  No extra compensation will be allowed on account of differences between actual dimensions and
measurements and those indicated on the Contractor’s drawings.

1.8 PROTECTION OF SERVICES AND EQUIPMENT

A. The Contractor, at his own expense, shall repair, replace and maintain in service any utilities, facilities
or services (underground, aboveground, interior or exterior) damaged, broken, or otherwise rendered
inoperative during the course of construction due to activities on the part of the Contractor. The
method used by the Contractor in repairing, replacing or maintaining the services shall be approved by
the Professional.

B. The Contractor shall protect, at his own expense, such of his work, materials or equipment that is
subject to damage during the project duration. All openings into any piping, ducts or equipment must
be securely covered, or otherwise protected, to prevent injury due to carelessly or maliciously dropped
tools or materials, grit, dirt, or any foreign material. The Contractor shall be held responsible for all
damage so done until his work is fully and finally accepted.

C. It shall be the responsibility of the Contractor to protect motors, pumps, electrical equipment, and all
similar items of equipment from dirt, grime, plaster, water, etc. during all phases of construction. This
protection shall be provided by covering equipment with transparent plastic sheeting and/or locating
the materials and equipment in an area free from the elements.

1.9 INTERRUPTION OF SERVICES
A. The Contractor shall schedule his work to avoid any major interruption of any utility services.
B. Existing utilities serving facilities occupied and used by the Owner or others shall not be interrupted

except when such interruptions have been authorized in writing by the Owner or the Professional.
Interruptions ~ shall occur only after acceptable temporary utility services have
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been provided. The Contractor shall provide a minimum of ten (10) working days notice to the
Professional and receive written notice to proceed before interrupting any utility.

1.10 CLEANUP

A.  The Contractor shall maintain buildings, grounds, and public properties free from accumulations of
waste materials, debris and rubbish. At reasonable intervals during the progress of work, and when
directed by the Owner’s Authorized Representative, the site and public properties shall be cleaned and
waste materials, debris and rubbish shall be disposed of in appropriate manner. The Contractor shall
provide containers for collection of waste materials, debris and rubbish. Waste materials, debris and
rubbish shall be removed from the job site and legally disposed of at a landfill area in accordance with
all applicable regulations. Burning or burying waste materials, debris or rubbish on project site shall
not be permitted.

B. At the completion of the Project, remove waste materials, rubbish, tools, equipment, machinery,
surplus materials, etc., and clean all sight-exposed fire protection fixtures and equipment. Remove
grease, dust, dirt, stains, labels, fingerprints and other foreign materials from sight-exposed fire
protection fixtures and equipment. Broom clean paved and concrete surfaces; rake clean other ground
surfaces. Repair, patch and touch up marred surfaces to specified finish or to match adjacent surfaces.

1.11 SUBMITTALS

A. Submittals shall be in accordance with Division ol of the Project Manual.
B. General
1. The Contractor shall provide to the Professional for review six (6) copies of required submittals,

unless noted otherwise. All Catalog Data, Shop Drawings, Design (hydraulic) Calculations, and
Certificates of Compliance shall be submitted as a single package. All delays to the job
resulting from the Contractor’s failure to provide submittals at one time will be the
responsibility of the Contractor. Four (4) copies will be returned to the Contractor.

2. Submittals provided for review shall clearly and completely describe the specific product(s) they
represent. Where differences exist between the item specified and that submitted for review, the
submittal shall be highlighted.

3. Shop Drawings shall be prepared by a Certified NICET Level III technician. The plans should
bear the signature, stamp and certificate number of the technician.

4. Submittals shall bear the review stamp of the Contractor. The review stamp of the Contractor
shall be affixed to shop drawings to indicate:

a. The Contractor has coordinated the electrical characteristics of the equipment.

b. The Contractor has verified that the equipment submitted will physically fit into the
space allocated with adequate clearances for maintenance, access, and egress
requirements.

c. The Contractor shall bear all associated costs that may accrue due to failure to
completely represent a given product.
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5. Material and equipment shown on the drawings or specified herein shall not be incorporated in
the work of this Contract until shop drawings, hydraulic calculations, engineering data and
catalog information have been reviewed and accepted by the Professional.

6. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and
shall be specifically identified with the applicable style or series designation.

C. Operation and Maintenance Manuals

1. Submit two (2) sets of 8-1/2” x 11” text sixty (60) days prior to operator training/pre-final
inspection bound in three D side ring capacity expansion binders with durable plastic covers for
review by the Professional.

2. Prepare binder covers with printed title “OPERATION AND MAINTENANCE
INSTRUCTIONS - FIRE PROTECTION SYSTEMS?”, title of project, and subject matter of
binder when multiple binders are required.

3. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

4, Contents: Prepare a Table of Contents for each volume, with each Product or system

description identified type on thirty (30) pound white paper.

a. Part 1: Directory, listing names, addresses, and telephone numbers of Contractor,
Subcontractors, and equipment suppliers.
b. Part 2: Operation and maintenance instructions arranged by system or process flow and

subdivided by specification section. For each category, identify names, addresses, and
telephone numbers of Subcontractors and suppliers. Identify the following:

1) Significant design criteria.

2) List of equipment.

3) Parts list for each component.

4) Maintenance instructions for equipment and systems.

5) Maintenance instructions for finishes, including recommended cleaning methods
and materials and operating instructions.

0) Special precautions identifying detrimental agents.

7) Special Requirements of other sections of this specification noted to be included
in the operating and maintenance manual.

8) Original copy (reproductions will not be accepted) of NFPA 25 — Standard for the
Inspection, Testing and Maintenance of Water-Based Fire Protection Systems.

c. Part 3: Project documents and certificates, including the following:

1)  All approved Submittals

2) Shop Drawings

3) Hydraulic Calculations

4) Certificates of Compliance

5) Photocopies of warranties and bonds
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6) Material safety data sheets

5. Submit two (2) copies of completed volumes in final form fifteen (15) days prior to owner
training. These copies will include Professional’s previous review comments.

1.12 ELECTRICAL EQUIPMENT

A. The Contractor shall furnish all motors, combination starters/disconnects, overload protection and
controls for equipment required to provide complete and workable systems, unless noted otherwise.

B.  All motors, motor control equipment and wiring shall meet the requirements of the National Electric
Code, and shall comply with the requirements of the Public Utility Company furnishing service and
with the rules and regulations of all Authorities Having Jurisdiction.

C.  The Contractor shall verify electrical characteristics at the site before ordering electrical equipment.

D.  Motors under % (one-half) horsepower shall be 120 volts. Motors 2 (one-half) horsepower and over
shall be 3 (three) phase. All motors to be 1750 revolutions per minute (rpm) unless noted otherwise.
Combination motor starters shall be of the fused switch type complete with magnetic motor starter.
Units shall be of the NEMA size and type applicable to motor size, with 3-pole overload. Overload
elements and fuses shall be of the proper size to protect the motor. Unless noted otherwise, units shall
be equipped with indicating lights, HAND-OFF-AUTOMATIC (HOA) selector switch, four (4)
auxiliary contacts two (2) normally open (N.O.) and two (2) normally closed (N.C.) and fused control
transformer to provide 120 volt control voltage. Fusible disconnect switch operating handles shall be
interlocked with the door so that the door cannot be opened with the switch in the “ON” position,
except through a hidden release mechanism. The operating handle shall be arranged for padlocking in
the “OFF” position with up to three padlocks. Fuses shall be furnished by the Contractor as required to
comply with NEC requirements. Where R type fuses are indicated, fuse holders shall be provided with
rejection clips. Equipment shall be Square D, Allen-Bradley, or General Electric or accepted
substitute, and shall be provided with a NEMA Type 1 enclosure, unless noted otherwise.

1.13 CONTROL WIRING

A. The Contractor shall provide all necessary control wiring and related conduit required for complete and
workable systems.

B.  All conduit and wiring shall be in accordance with the latest edition of the National Electrical Code.
Installation of control wiring shall be performed in a neat and workmanlike manner by competent

workmen. Workmanship shall be as specified in Division 16.

C.  Control circuits shall be wired for 110 volt control, using fused individual control transformers.
Circuits shall be fused and shall be interrupted when the disconnect device is opened.
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1.14 EXCAVATION, BACKFILLING, AND COMPACTION

A.  Excavation, Backfilling and Compaction shall comply with Division 2 of the Project Manual.

B. General

L.

The Contractor shall notify one call prior to any work.

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

The Contractor shall do all bracing, sheathing and shoring necessary to perform and protect his
excavations. The Contractor shall provide safety rails, lights, signs, etc. as necessary or required
for safety, as directed by the Professional, or as required to conform to governing laws.

The Contractor shall provide, maintain, and operate pumping equipment of sufficient capacity to
insure that all his excavations and trenches are kept free of water at all times.

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

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

Existing utility lines shown on the Project Documents do not indicate the exact in-place location
of the lines. They do not show every pipe, fitting or appurtenance that may exist at the project
site. The location and depth of all utilities shall be marked and recorded prior to any excavation.
Should uncharted or incorrectly charted, existing piping or other utilities be uncovered during
excavation, contact the Professional immediately for directions before proceeding further with
work in this area. The Contractor shall cooperate with Owner and utility companies in keeping
respective services and facilities in operation. Repair damaged utilities to the satisfaction of the
utility owner.

If it becomes necessary to install any lines or equipment in locations other than those shown, the
Professional’s acceptance shall be obtained before starting the excavation.

The presence of explosives on the project site or the use of explosives in the execution of the
work under this contract is not permitted.

C. Excavation

L.

All fire protection excavation is unclassified.

Trenches shall be dug to uniform width not less than 12-inches nor more than 16-inches wider
than the bell diameter of the piping. Trench sides shall be vertical. Excavate trenches to depth
indicated or required. Carry depth of trenches for piping as required to establish required slopes
and invert elevations. Beyond building perimeter, keep bottom of trenches sufficiently below
finished grade to protect against frost. The bottom of trenches shall be accurately graded to
provide uniform and smooth flow throughout. Any over-excavation shall be backfilled with
modified aggregate and thoroughly tamped.

If trench excavation operations are performed when the atmospheric temperature is less than
thirty-five (35) degrees Fahrenheit, the Contractor shall provide at his own expense cold weather
protection as required to protect excavated trench Dbottoms from freezing.
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Under no circumstances will any pipe be permitted to be laid in a trench containing water or on
a subgrade containing frost.

Take up and re-lay pipe that is not laid true to required alignment or grade. Pipe that has had its
joints disturbed after laying shall be taken up and relaid. Deviation from the required lines and
grades will not be permitted unless approved by the Professional.

Pipe Embedment — All pipe shall be laid on a First Class granular bedding. The bedding shall be
a minimum depth of 6-inches (six) or %4 (one-fourth) the pipe diameter, whichever is greater.
The bedding shall provide uniform longitudinal support to the pipe and shall be laid to provide
the grade and line as shown on the drawings or as directed by the Professional. Compaction of
embedment materials under the haunches and around the pipe to the spring line of the pipe to a
depth of 6-inches (minimum) above the top of the pipe.

D.  Backfilling

1.

Backfilling shall not be undertaken until all tests and inspections have been made. Use care to
avoid damaging or displacing piping systems. All backfill material shall be free from cinders,
ashes, refuse, organic material, boulders, rocks or stones, frozen soil, or other material that is
unsuitable. When the type of backfill material is not indicated on the plans or is not specified,
the excavated material may be used, provided that such material consists of loam, clay, sand,
gravel, or other material that is suitable for backfilling. From 1-foot above the top of the pipe to
the subgrade of the pavement, material containing stones greater than 6-inches in their greatest
dimension may not be used.

Backfilling shall be carefully performed and the original surface restored.

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

a. Lawns — Successive 6-inch layers of clean earth backfill material shall be deposited after
initial aggregate backfill. This backfill shall consist of excavated material free from large
clods of earth and stone. If large stones (greater than 6-inches) are encountered, remove
stones from site and haul in clean earth backfill. The entire trench shall be uniformly
tamped after each successive layer is deposited. Replace topsoil to approximate depth of
existing as final refill operation and crown to such height as required by the Professional.
Maintain crowned surface to the satisfaction of the Professional.

b. Walks and Parking Areas — Clean earth backfill compacted in 6-inch layers to point 8-
inches below the adjacent existing surfaces. Refill the remaining 8-inches with
compacted stone and replace walk or paving as required.

c. Paved Areas — When working within the right-of-way limits of all North Carolina State
highways, backfilling must be in conformance with the requirements of the North
Carolina Department of Transportation, which is made a part of these specifications by
this reference thereto. Trenches located within the areas described above shall be
backfilled with aggregate material from the top of the “pipe bedding” to the bottom
elevation of the pavement structure and must be spread and compacted in layers not to
exceed 4 inches when using a mechanical damper. The Contractor is to understand that
payment for special backfilling material shall not be made unless specifically provided in
the form of Proposal.
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E. Compaction

1.

Thoroughly compact subgrade prior to the installation of 6-inches of First Class pipe bedding.
Following satisfactory pipe laying and in-line structure installation, backfill trenches to a height
of at least 12-inches above the top of the outside barrel of the pipe.

All fill shall be compacted to ninety-five (95) percent. Each layer shall be compacted to the
specified percent of maximum density obtained at optimum moisture content, in accordance
with ASTM D1557, method D and ATM D1556 sand cone method.

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

Thoroughly compact successive layers of backfill material with a vibrating compactor of a type
and size satisfactory to the Professional. Compacting of this backfill by puddling or jetting will
not be permitted. Use mechanical tampers to compact backfill materials in trench refill
operations to produce a density of backfill at the bottom of each layer of not less than 95-percent
of the maximum density obtained at optimum moisture content.

The use of special equipment such as the “HYDRA-HAMMER?” for compaction of backfill is
prohibited.

1.15 INSPECTION AND TESTING

A. General

1.

2.

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

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

If the Professional determines that the fire protection systems do not pass the prescribed tests,
then the Contractor shall be required to make the necessary repairs, at his own expense, and the
Contractor shall re-inspect and re-test the systems. Repairing, inspection and testing shall be
continued until all systems pass as determined by the Professional.

All new, altered, extended or replaced fire protection shall be left uncovered and unconcealed
until it has been inspected, tested and accepted by the Professional. Where such work has been
covered or concealed before it has been inspected, tested and accepted, it shall be uncovered by
the Contractor, at his own expense as directed by the Professional.

All equipment, material, labor, etc., required for testing the fire protection systems shall be
furnished by the Contractor.

1.16 INSTRUCTION OF THE OWNER

A.  After acceptance of the Project, the Contractor shall furnish the services of personnel thoroughly
familiar with the completed installation to instruct the Owner in the proper operation and maintenance
of all equipment and appurtenances provided.
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B.  The Contractor shall provide the Owner with two weeks advance notice before the instruction session.

1.17 CHASES AND OPENINGS

A.  All chases and openings required for the installation of the work shall be coordinated with the other
trades. The Contractor shall provide the other trades with sufficient time (1 (one) week minimum) for
coordination of all chases and openings. The contractor shall be responsible for all work required to cut
and patch the required openings. The work shall be performed to the satisfaction of the Professional.

B. Penetrations made in fire rated chases, partitions, floors, etc., shall be sealed with an approved material
and method as required to maintain the integrity of the fire separation.

C. The Contractor shall provide all sleeves, hangers, and anchors required for installation of work in
chases and openings.
1.18 WATER SERVICE
A.  The Contractor shall coordinate water service requirements in accordance with the local water utility
regulations, including required permits, backflow preventers, meters, piping, valves, bypasses, supports
and other accessories.

1.19 PAINTING

A. Painting shall be in accordance with Division 09.

1.20 RELATED WORK

A.  All work related to providing complete fire protection systems and equipment shall be the
responsibility of the Contractor. The following related work shall be provided as indicated in other
specification Divisions, unless noted otherwise, but shall remain the responsibility of the Contractor for
workmanship and completeness:

1. General Contractor
a. Installation of access panels.
b. Final painting of existing walls, floors and ceilings where the surfaces are being
refinished and remodeled under the General Contract. Refer to General Construction
Drawings.
C. Concrete housekeeping pads for fire protection equipment.
d. Removal of existing concrete housekeeping pads.
2. Food Service Equipment Contractor
a. Kitchen hood fire extinguishing systems.
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3. Electrical Contractor
a. Verification of the proper rotation of three phase equipment, and making modifications
as required to correct improper rotation.
b. Installation of all combination starters/disconnects and overload protectors.

1.21 MISCELLANEOUS STEEL AND ACCESSORIES
A. The contractor shall provide all necessary steel angles, channels, pipe, rods, nuts, bolts, etc., as shown
on plans, as specified, or as may be required for complete and proper installation of sprinkler piping,
systems and equipment. All material and workmanship shall be of the best quality and shall be installed
in accordance with the best practices of the trade.

1.22 ACCESS PANELS

A. The Contractor shall furnish access doors to the General Contractor for installation in ceilings, walls,
partitions and floors for access to valve and other appurtenances.

B. Access panels shall be of sufficient size to permit removal or access to equipment, except that the
minimum size shall be 12-inches by 16-inches.

C.  Access door locations shall be as determined by field conditions for optimum access to equipment, and
shall be reviewed by the Professional before final installation

D.  Access doors shall be suitable for installation in the finish material of the ceilings, walls, partitions and

floors.
E. Frame and panel access doors in restrooms, kitchens and as indicated shall be stainless steel.
F. Access doors with UL Listing shall be provided in rated construction assemblies. Access doors shall be

“B-Label” and shall have a UL one and one-half (1-1/2) hour rating at 250 degrees F rating for both
door and frame. Maximum size shall be 20” x 20” or 400 square inches in area. Frame shall be sixteen
(16) gauge minimum steel, panel shall be twenty (20) gauge minimum steel. Access doors shall be
provided with a baked-on enamel finish (prime coat), continuous type hinge on one side, flush-face
type lock with key operation and self-latching cylinder locks.

G. Access doors without UL label shall be provided in all non-rated construction assemblies: Frame shall
be sixteen (16) gauge minimum steel, panel shall be fourteen (14) gauge minimum steel. Access doors
shall be provided with a baked-on enamel finish (prime coat), concealed spring type hinges and flush-
face type lock with key operation and self-latching cylinder locks. Door shall open 175 degrees
(minimum).

H.  All access doors shall be keyed alike.

PART 2 - PRODUCTS
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2.1 GENERAL

A. All materials used on fire protection systems shall meet the requirements of applicable codes,
standards, and requirements of Local Authorities Having Jurisdiction and the Owner’s Insurance
Carrier.

22 SPRINKLER AND STANDPIPE PIPING, BURIED

A. Piping: Ductile iron, thickness class 50 meeting AWWA C151, cement-lined per AWWA C104,
bituminous coated with slip-on joints meeting AWWA C111. Tie rods and thrust blocks shall meet
NFPA 24.

B. Fittings: Ductile iron meeting AWWA C153, cement-lined per AWWA C104, bituminous coated with
slip-on joints meeting AWWA C111. Working pressure shall be 350 psig.

1.  Grooved end fittings shall comply with AWWA C110 for center-to-end and AWWA C110 or
C153 for wall thickness. Pipe shall be Class 53 (min) with factory grooved ends, with AWWA
sized grooved joint coupling with FlushSeal gasket. Basis of Design: Victaulic Series 31.

2. For direct connection to IPS steel pipe sizes, couplings shall include FlushSeal gasket and
offsetting-angle pattern bolt pads to provide joint rigidity. Basis of Design: Victaulic Series 307.

23 SPRINKLER AND STANDPIPE PIPING, ABOVE GROUND
A. Piping: black steel meeting ASTM A53, ASTM A135, or ASTM A795.

1. Piping 2-'4” and larger shall be Schedule 10 or the approximately equal
“flow” products with roll-grooved, flanged or welded connections.

2. Piping 2” and smaller shall be Schedule 40 with threaded or welded
connections or Schedule 5 with Pressfit® connections.

3. Piping shall be hot-dipped galvanized where specified herein or
noted on the drawings.

B. Fittings: UL-listed, standard weight suitable for pressures up to 250 psig, cast iron meeting ASTM
A126 or malleable iron meeting ASTM A197. Threaded cast iron fittings shall meet ANSI B16.4;
flanged cast iron fittings shall meet ANSI B16.1. Threaded malleable iron fittings shall meet ANSI
B16.3. Grooved fittings and couplings shall be UL-listed and shall be of ductile iron meeting ASTM
A536, utilizing an EDPM gasket. Fittings shall be short pattern, with flow equal to standard pattern
fittings. Plain-end fittings and couplings, or welded-segmented fittings shall not be used. Changes in
pipe diameter shall be made using tapered reducing fittings. Bushings or grooved-end reducing
couplings shall not be used unless standard reducing fittings are not regularly available.

1. Grooved joint couplings shall be:
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a. Rigid Type: Housings shall be cast with offsetting angle-pattern bolt pads to provide
rigidity and system support and hanging in accordance with NFPA-13. Couplings shall be
fully installed at visual pad-to-pad offset contact. (Tongue and recess type couplings, or any
coupling that requires exact gapping of bolt pads on each side of the coupling at specified
torque ratings, are not allowed.)

1) 1-%” through 4”: Installation-Ready, for direct stab installation without field
disassembly. Victaulic Style 009-EZ.

2) Victaulic FireLock™ Style 005 or Zero-Flex Style 07.

b. Flexible Type: For use in locations where vibration attenuation and stress relief are
required, and for seismic applications. Victaulic Style 75 or 77.

2. Gaskets:
Fire Protection Service Temp. Range Gasket Recommendation
Dry Systems Ambient FlushSeal®, Grade EPDM, Type A
Freezer Applications -40°F to O°F FlushSeal®, Grade L, Silicone
Water/Wet Systems Ambient Grade EPDM, Type A
24 VALVES FOR FIRE PROTECTION SYSTEMS

A. Gates Valves: Class 125, comply with MSS SP-80, bronze body, screwed bonnet, rising stem, solid
wedge. 3" and larger; comply with MSS SP-70, iron body, bronze trim, rising stem, hand wheel,
0OS&Y, flanged or grooved ends. Basis of Design: Victaulic Series 771.

B. Butterfly Valves:

1. Comply with MSS SP-67, lug type, cast or ductile iron body, chrome plated ductile iron disk,
EPDM seat, extended neck, handwheel and gear drive and integral indicating device, built-in
tamper proof switch, 200 PSI rating.

2. Grooved end type with ductile iron body, EPDM coated ductile iron disk with integrally cast
stem, handwheel and gear drive and integral indicating devices, with weatherproof actuator and
supervisory switches, 300 PSI rating. Victaulic Series 705W.

C. Spring-Actuated Check Valves: 250 PSI rating, grooved end ductile iron one-piece body, stainless
steel spring and shaft, suitable for vertical or horizontal installations. Victaulic Series 717.

D. Check Valves: Class 125, comply with MSS SP-80 bronze body, screwed cap. "Y" pattern swing,
bronze disc. 3" and larger, comply with MSS SP-71, class 125, iron body, bronze mounted, horizontal
swing, cast iron disc.

25 DRAIN VALVES

A. Provide bronze compression stop with hose thread nipple and cap.

PART 3 - EXECUTION
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3.1 GENERAL

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

B. The Contractor’s Drawings shall indicate every bend, offset, change in direction and appurtenance
required to provide a complete and workable system.

C. Grooved joints shall be installed in accordance with the manufacturer’s latest published installation
instructions. Grooved ends shall be clean and free from indentations, projections, and roll marks in the
area from pipe end to groove. Gaskets shall be of an elastomer grade suitable for the intended service,
and shall be molded and produced by the coupling manufacturer. The grooved coupling manufacturer’s
factory trained representative shall provide on-site training for contractor’s field personnel in the use of
grooving tools and installation of grooved joint products. The representative shall periodically visit the
jobsite and review contractor is following best recommended practices in grooved product installation.
(A distributor’s representative is not considered qualified to conduct the training or jobsite visit(s).)

3.2 SEISMIC RESTRAINTS

A.  The Sprinkler Contractor shall coordinate with the General Contractor to determine site
classification and seismic requirements for this project. Where required, the Sprinkler
Contractor shall be responsible for providing restraints to resist the earthquake effects on the
Sprinkler system(s). The requirements for these restraints are found in the 2009 North Carolina
Building Code.

B.  The Sprinkler Contractor shall refer to the latest edition of the “Seismic Restraint Manual
Guidelines for Mechanical Systems” published by SMACNA for guidelines to determine the
correct restraints for piping.

C.  The Sprinkler Contractor shall include shop drawings of the specific methods of seismic
restraint to be used for this project before installation of piping, ductwork, and equipment.

D.  Any required anchorage of the equipment and materials for this project shall be an integral part
of the design and specification of such equipment and materials. Manufacturers of all equipment
shall provide anchorage details, isolators, seismic mounts and restraints, etc. necessary to
comply with Code requirements.

E.  The Sprinkler Contractor shall retain the services of a Professional Structural Engineer licensed
in the State of North Carolina to design seismic restraint elements required for this project. The
engineer’s computations, bearing his professional seal, shall accompany shop drawings which
show Code compliance. Computations and shop drawings shall be submitted for review prior to
the purchasing of materials, equipment, systems and assemblies.

F.  Internal seismic restraint elements of manufactured equipment shall be certified by a
Professional Engineer retained by the manufacturer. Such certificate applies only to
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internal elements of the equipment. All equipment anchorage requirements shall be coordinated
with the building structure and shall be compatible thereto. All such anchorage shall be
reviewed by the project’s structural engineer.

G.  The professional engineer retained by the Sprinkler Contractor for seismic restraint calculations
shall visit the job site upon completion of the seismic restraint installation. This Engineer shall
provide in writing verification of compliance with the approved seismic submittal. This
verification shall bear the Engineer's professional seal. Job site inspection by other than this
Engineer is not acceptable. This engineer shall also be responsible for any required special
inspections and associated documentation.

H.  Review of the seismic design and shop drawings by the Engineer/Architect or his agent shall not
relieve the Sprinkler Contractor of his responsibility to comply with the seismic or any other
requirements of the International Building Code.

END OF SECTION 210500
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SECTION 211313 — WET PIPE SPRINKLER SYSTEM

PART I - GENERAL

1.1 SUMMARY

A.

Section includes wet-pipe sprinkler system guidelines for system design, installation, and

certification.

1.2 REFERENCES

A.

National Fire Protection Association:
1. NFPA 13 - Installation of Sprinkler Systems.

1.3 SYSTEM DESCRIPTION

A.
B.

C.

D.
E.
1.4 PERFORMANCE REQUIREMENTS

A.

System to provide coverage for entire building.

Provide a hydraulically designed system to NFPA 13 occupancy requirements.

Obtain up-to-date flow test data. Determine volume and pressure of incoming water supply

from water flow test data. Provide flow test data on the Shop Drawings.

Interface sprinkler system with building fire and smoke alarm system.

For new systems, provide fire department connections as indicated on Drawings.

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum

working pressure.

Delegated Design: Design sprinkler system(s), including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design

criteria indicated

L. Provide fire-hydrant flow test records to indicate the following conditions:

a.

e N

Time of test

Name and Company of person performing the test
Location of Residual Fire Hydrant

Location of Flow Fire Hydrant

Static Pressure at Residual Fire Hydrant
Measured Flow at Flow Fire Hydrant

Residual Pressure at Residual Fire Hydrant

Sprinkler system design shall be approved by authorities having jurisdiction.

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

preventers.

WET PIPE SPRINKLER SYSTEM
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2. Recommended Sprinkler Occupancy Hazard Classifications:

a.

oBOoBErFTIER M0 A0 T

Automobile Parking Areas: Ordinary Hazard, Group 1
Building Service Areas: Ordinary Hazard, Group 1
Churches: Light Hazard

Electrical Equipment Rooms: Ordinary Hazard, Group 1
General Storage Areas: Ordinary Hazard, Group 1
Laundries: Ordinary Hazard, Group 1

Libraries except Stack Areas: Light Hazard

Library Stack Areas: Ordinary Hazard, Group 2
Machine Shops: Ordinary Hazard, Group 2.

Mechanical Equipment Rooms: Ordinary Hazard, Group 1
Office and Public Areas: Light Hazard

Plastics Processing Areas: Extra Hazard, Group 2.
Printing Plants: Extra Hazard, Group 1

Repair Garages: Ordinary Hazard, Group 2

Residential Living Areas: Light Hazard

Restaurant Service Areas: Ordinary Hazard, Group 1
Solvent Cleaning Areas: Extra Hazard, Group 2

3. Recommended Minimum Density for Automatic-Sprinkler Piping Design:

a.

Residential (Dwelling) Occupancy: 0.05 gpm over 400-
sq. ft. area.

Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.
Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over
1500-sq. ft. area.

Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over
1500-sq. ft. area.

Extra-Hazard, Group 1 Occupancy: 0.30 gpm over 2500-
sq. ft. area.

Extra-Hazard, Group 2 Occupancy: 0.40 gpm over 2500-
sq. ft. area.

Special Occupancy Hazard: As determined by authorities
having jurisdiction.

4. Maximum Protection Area per Sprinkler: Per UL listing.

5. Maximum Protection Area per Sprinkler:

a.

b.
C.
d

Residential Areas: 400 sq. ft.

Office Spaces: 225 sq. ft.

Storage Areas: 130 sq. ft.

Mechanical Equipment Rooms: 130 sq. ft. Electrical
Equipment Rooms: 130 sq. ft.

Other Areas: According to NFPA 13 recommendations
unless otherwise indicated.

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

a.
b.

WET PIPE SPRINKLER SYSTEM

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

7.  Seismic Performance: Refer to section 21 05 00

1.13  SUBMITTALS

A.

B.

Division 01 - Submittal Procedures: Submittal procedures.

Shop Drawings: Provide layout of finished ceiling areas indicating sprinkler locations
coordinated with ceiling installation and the work of other trades (ductwork, lights and any
other ceiling mounted devices). Show detailed pipe layout, hangers and supports, sprinklers,
components and accessories. Indicate system controls.

Product Data: Submit data on sprinklers, valves, and specialties, including manufacturers
catalog information. Submit performance ratings, rough-in details, weights, support
requirements, and piping connections.

Design Data: Submit design calculations signed and sealed by a professional engineer.
Sprinklers shall be referred to on drawings, submittals, and other documentation, by the

sprinkler identification or model number as specifically published in the appropriate agency
listing or approval. Trade names or other abbreviated designations shall not be allowed.

1.14  CLOSEOUT SUBMITTALS

A.

B.

Division 01 - Execution and Closeout Requirements: Closeout procedures.

Project Record Documents: Record actual locations of sprinklers and deviations of piping
from drawings. Indicate drain and inspector’s test locations.

Operation and Maintenance Data: Submit components of system, servicing requirements,
record drawings, inspection data, replacement part numbers and availability, and location
and numbers of service depot.

1.15  QUALITY ASSURANCE

A.

Perform Work in accordance with NFPA 13.

1.16  QUALIFICATIONS

A.

Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.

Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

Design system under direct supervision of Professional Engineer experienced in design of
this Work and licensed at Project location (state).
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1.17

1.18

1.19

DELIVERY, STORAGE, AND HANDLING

A. Division 01 - Product Requirements: Product storage and handling requirements.

B. Store products in shipping containers until installation.

C. Furnish piping with temporary inlet and outlet caps until installation.

WARRANTY

A. Division 01 - Execution and Closeout Requirements: Product warranties and product bonds.
B. Furnish five (5) year manufacturer warranty for system components.

EXTRA MATERIALS

A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance products.
B. Furnish extra sprinklers under provisions of NFPA 13.

C. Furnish suitable wrenches for each sprinkler type.

D. Furnish metal storage cabinet in location designated by Architect, adjacent to system riser.

PART 2 - PRODUCTS

2.1

SPRINKLERS

A. Suspended and Sheetrock Ceiling Type:
1. Type: Concealed pendant type with matching escutcheon plate.
Finish: Chrome plated.
Escutcheon Plate Finish: White.
Fusible Link: temperature rated for specific area hazard.
Basis of Design: Victaulic Model V27 or V38.

SNk

B. Exposed Area Type:

L. Type: Standard upright type.
2. Finish: Brass.
3. Fusible Link: temperature rated for specific area hazard.
4. Basis of Design: Victaulic Model V27.
C. Side wall Type:
1. Type: Recessed horizontal side wall type with matching escutcheon plate
2. Finish: Chrome plated.
3. Escutcheon Plate Finish: White.
4. Fusible Link: temperature rated for specific area hazard.
5. Basis of Design: Victaulic Model V27.

WET PIPE SPRINKLER SYSTEM 211313 -4
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D.

Guards: Finish to match sprinkler finish.

2.2 PIPING SPECIALTIES

A.

Wet Pipe Sprinkler Riser Check Valve: Ductile iron body, swing check type valve with
brass seat and rubber-faced or aluminum-bronze clapper with elastomer seal. Provide
complete with main drain valve and pressure gauges. Rated for 250 psi working pressure.
Valve internal components shall be replaceable without removing from the installed
position. Basis of Design: Victaulic Series 751.

Electric Alarm: Electrically operated gong with pressure alarm switch. Basis of Design:
System Sensor.

Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two
contacts; rated 10 amp at 125 volt AC and 2.0 amp at 24 volt DC. Basis of Design: System

Sensor.

Fire Department Connections:

1. Type: Free standing type with ductile iron pedestal chrome plated finish.

2. Outlets: Two-way with fire department thread size. Threaded dust-cap and
chain of matching material and finish.

3. Drain: 3/4 inch automatic drip, outside or connected to drain.

4. Label: "Sprinkler - Fire Department Connection"

5. At the low-point near each fire department connection, install a 90-degree

elbow with drain connection to allow for system drainage to prevent
freezing. Elbow shall be Victaulic #10-DR.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

B.

Install in accordance with NFPA 13.
Install approved back-flow preventer assembly at sprinkler system water source connection.

Locate fire department connection with sufficient clearance from walls, obstructions, or
adjacent fire department connectors to allow full swing of fire department wrench handle.

Locate outside alarm-gong on building wall as indicated on Drawings.
Place pipe runs to minimize obstruction to other work.
Install piping in concealed spaces above finished ceilings.
Center sprinklers in two directions in ceiling tile and install piping offsets.
1. The Victaulic Aqua-Flex stainless steel flexible drop system may be used to

properly locate sprinkler heads. The drop system shall be supplied with
required supporting members and bracing.
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L.

M.

Do not install sprinklers that have been dropped, damaged, or show a visible loss of fluid.
Never install sprinklers with cracked bulbs.

Sprinkler bulb protector shall be removed by hand after installation. Do not use tools or any
other device(s) to remove the protector that could damage the bulb in any way.

Connect to fire pump system in accordance with Section 21 30 00 and NFPA 13.
Install guards on sprinklers where required to protect sprinklers from physical damage.
Hydrostatically test entire system.

Require test be witnessed by authority having jurisdiction.

3.2 INTERFACE WITH OTHER PRODUCTS

A.

Verify signal devices are installed and connected to fire alarm system.

3.3 CLEANING

A.

B.

Section 01 73 00 - Execution and Section 01 77 00 Closeout Procedures: Final cleaning.

Flush entire piping system of foreign matter.

3.4 PROTECTION OF INSTALLED CONSTRUCTION

A.

Section 01 73 00 - Execution and Section 01 77 00 Closeout Procedures: Protecting installed
construction.

Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and
sprinkler escutcheons not receiving field paint finish. Remove after painting. Replace
painted sprinklers with new.

END OF SECTION 211313
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SECTION 213000 - FIRE PUMPS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
This Section includes electric-drive, in-line centrifugal fire pumps and the following:

Full-service fire-pump controllers.

Fire-pump accessories and specialties.

Pressure-maintenance pumps, controllers, accessories, and specialties.
Alarm panels.

Flowmeter systems.

S =

PERFORMANCE REQUIREMENTS

Pump, Equipment, Accessory, Specialty, and Piping Pressure Rating: 175-psig minimum working-pressure
rating, unless otherwise indicated.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, certified pump performance
curves with each selection point indicated, operating characteristics, and furnished accessories and
specialties for each fire pump and pressure-maintenance pump.

Shop Drawings: For fire pumps and drivers, fire-pump controllers, fire-pump accessories and specialties,
pressure-maintenance pumps, pressure-maintenance-pump controllers, and pressure-maintenance-pump
accessories and specialties. Include plans, elevations, sections, details, and attachments to other work.

1. For installed products indicated to comply with design loads, include structural analysis data signed
and sealed by the qualified professional engineer responsible for their preparation.
2. Wiring Diagrams: Power, signal, and control wiring.

Manufacturer Seismic Qualification Certification: Submit certification that fire pumps and drivers and fire-
pump controllers, pressure-maintenance pumps, accessories, and specialties will withstand seismic forces
defined in Division 21 Section "Vibration and Seismic Controls for Fire-Suppression Piping and
Equipment." Include the following:
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1.5

1.6

1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled
components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

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

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

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

Product Certificates: For each type of fire pump and fire-pump controller, signed by product manufacturer.

Source quality-control test reports.

Field quality-control test reports.

Operation and Maintenance Data: For fire pumps and drivers, pressure-maintenance pumps, controllers,

accessories and specialties, alarm panels, and flowmeter systems to include in emergency, operation, and

maintenance manuals.

QUALITY ASSURANCE

Source Limitations: Obtain fire pumps, pressure-maintenance pumps, and controllers through one source
from a single manufacturer for each type of equipment.

Product Options: Drawings indicate size, profiles, and dimensional requirements of fire pumps, pressure-
maintenance pumps, and controllers and are based on specific systems indicated. Refer to Division 01

Section "Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100,
by testing agency acceptable to authorities having jurisdiction, and marked for intended use.

Comply with standards of authorities having jurisdiction pertaining to materials, hose threads, and
installation.

Comply with NFPA 20, "Stationary Pumps for Fire Protection," for fire pumps, drivers, controllers,
accessories, and their installation.
COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part2 articles where titles below introduce lists, the following requirements apply to product
selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

manufacturers specified.

2.2 CENTRIFUGAL FIRE PUMPS

A.  Description, General: UL 448, factory-assembled and -tested, electric-drive, centrifugal fire pumps capable
of furnishing not less than 150 percent of rated capacity at not less than 65 percent of total rated head and
with shutoff head limited to 140 percent of total rated head.

1. Finish: Manufacturer's standard red paint applied to factory-assembled and -tested unit before
shipping.
2. Nameplate: Complete with capacities, characteristics, and other pertinent data.
B. Fabricate base and attachment to fire pumps, pressure-maintenance pumps, and controllers with

reinforcement to resist movement of pumps and controllers during a seismic event when their bases are
anchored to building structure.

C. In-Line Fire Pumps: Vertically mounted type with electric-motor driver directly mounted to pump casing.
1. Manufacturers:

A-C Pump; ITT Industries.

Armstrong Darling, Inc.

Aurora Pump; Pentair Pump Group.
Fairbanks Morse; Pentair Pump Group.
Patterson Pump Company.

oo o

2. Pump: Radially split cast-iron casing with suction and discharge flanges machined to ASME B16.1,
Class 125 dimensions, unless otherwise indicated.

a. Impeller: Cast bronze of construction to match fire pump, statically and dynamically
balanced, and keyed to shaft.
Wear Rings: Replaceable, bronze.

c. Shaft and Sleeve: Steel shaft with bronze sleeve.

1) Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
2) Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn

and bronze packing gland.

3. Driver: UL-listed, NEMA MG 1, open-dripproof, squirrel-cage, induction motor complying with
NFPA 20 and NFPA 70. Include wiring compatible with controller used.
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a. Manufacturers:

1) Emerson; U.S. Electrical Motors.
2) Lincoln Electric Company (The).
3) Marathon Electric, Inc.

D.  Fire-Pump Characteristics and Specialty Data: As indicated on Fire Protection Drawings.

23 FIRE-PUMP CONTROLLERS

A. Fire-Pump Controllers, General: UL 218 and NFPA 20; listed for electric-drive, fire-pump service and
service entrance; combined automatic and manual operation; factory assembled and wired; and factory
tested for capacities and electrical characteristics.

1.

FIRE PUMPS

Manufacturers:

Cutler-Hammer.

Firetrol, Inc.

Hubbell Industrial Controls, Inc.
Joslyn Clark.

Master Control Systems, Inc.
Metron, Inc.

o Ao o

Rate controllers for scheduled fire-pump horsepower and short-circuit withstand rating at least equal
to short-circuit current available at controller location. Take into account cable size and distance
from substation or supply transformers.

Enclosure: UL 50, Type 2, dripproof, indoor, unless special-purpose enclosure is indicated. Include
manufacturer's standard red paint applied to factory-assembled and -tested unit before shipping.
Controls, devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and
controller types used, and specific items listed.

a. Isolating means and circuit breaker.
"Power on" pilot lamp.
c. Fire-alarm system connections for indicating motor running condition, loss-of-line power,

and line-power phase reversal.
Automatic and manual operation, and minimum run-time relay to prevent short cycling.

e. Water-pressure-actuated switch with independent high and low calibrated adjustments
responsive to water pressure in fire-suppression piping.
f. Automatic and manual shutdown.

System pressure recorder, electric ac driven with spring backup.

Nameplate: Complete with capacity, characteristics, approvals and listings, and other pertinent data.
Controller Sensing Pipes: Fabricate pipe and fittings according to NFPA 20 with nonferrous-metal
sensing piping, NPS 1/2, with globe valves for testing controller mechanism from system to pump
controller as indicated. Include bronze check valve with 3/32-inch orifice in clapper or ground-face
union with noncorrosive diaphragm having 3/32-inch orifice.
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24

2.5

Full-Service Fire-Pump Controllers:

L. Type Starting: Wye delta, closed transition.
2. Mounting: Wall type for field electrical connections.

FIRE-PUMP ACCESSORIES AND SPECIALTIES

Match fire-pump suction and discharge ratings as required for fire-pump capacity rating. Include the
following:

Automatic air-release valve.

Circulation relief valve.

Suction and discharge pressure gages.

Eccentric-tapered reducer at suction inlet.

Concentric-tapered reducer at discharge outlet.

Test-Header Manifold: Ductile-iron or brass body for hose valves. Include nozzle outlets arranged

in single line; horizontal, flush-wall mounting attachment; and rectangular, polished chrome-plated

brass finish escutcheon plate with lettering equivalent to "PUMP TEST CONNECTION."

7. Hose Valves: UL 668, straightway pattern, and bronze with cap and chain. Include NFPA 1963
hose thread that complies with local fire department standards and finish same as for test-header-
manifold escutcheon plate.

8. Ball Drip Valve: UL 1726.

. Main Relief Valve: UL 1478.
10.  Finish: Manufacturer's standard factory-applied red paint unless brass or other finish is specified.

AN i e

PRESSURE-MAINTENANCE PUMPS

Pressure-Maintenance Pumps, General: Factory-assembled and -tested pumps with electric-motor driver,
controller, and accessories and specialties. Include cast-iron or stainless-steel casing and bronze or
stainless-steel impellers, mechanical seals, and suction and discharge flanges machined to ASME B16.1,
Class 125 dimensions unless Class 250 flanges are indicated and except that connections may be threaded in
sizes where flanges are not available.

1. Finish: Manufacturer's standard color paint applied to factory-assembled and -tested unit before
shipping.
2. Nameplate: Complete with capacity, characteristics, and other pertinent data.

Multistage, Pressure-Maintenance Pumps: Multiple-impeller type complying with HI 1.1-1.2 and HI 1.3
requirements for multistage centrifugal pumps. Include base.

1. Manufacturers:
a. A-C Pump; ITT Industries.
b. Grundfos Pumps Corp.
c. Paco Pumps, Inc.
d. Taco, Inc.
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2.6

2. Driver: NEMA MG 1, open-dripproof, squirrel-cage, induction motor complying with NFPA 20 and
NFPA 70. Include wiring compatible with controller used.

Controllers: UL 508; factory-assembled, -wired, and -tested, across-the-line type for combined automatic
and manual operation.

1. Manufacturers:
a. Cutler-Hammer.
b. Firetrol, Inc.
C. Hubbell Industrial Controls, Inc.
d. Joslyn Clark.
e. Master Control Systems, Inc.
f. Metron, Inc.

2. Enclosure: UL 508 and NEMA 250, Type 2, wall-mounting type for field electrical wiring.

a. Finish: Manufacturer's standard color paint applied to factory-assembled and -tested unit

before shipping.
3. Rate controller for scheduled horsepower and include the following:

a. Fusible disconnect switch.

b. Pressure switch.

c. Hand-off-auto selector switch.

d. Pilot light.

e. Running period timer.

Accessories and Specialties: Match pressure-maintenance-pump suction and discharge ratings as required
for pump capacity rating. Include the following:

1. Circulation relief valve.
2. Suction and discharge pressure gages.

Pressure-Maintenance-Pump Characteristics and Specialty Data: As indicated on Fire Protection Drawings

FLOWMETER SYSTEMS

Description: Fire-pump flowmeter system that indicates flow to not less than 175 percent of fire-pump
rated capacity. Include sensor of size to match pipe, tubing, flowmeter, and fittings.

1. FMG-Approved Manufacturers:

Dieterich Standard Inc.

Gerand Engineering Co.

Hyspan Precision Products, Inc.

Meriam Instruments Div.; Scott Fetzer Co.
Preso Meters Corporation.

oo o
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2. UL-Listed Manufacturers:

a. Fire Research Corp.
b. Reddy-Buffaloes Pump Co.

3. Pressure Rating: 175-psig minimum.

4, Sensor: Venturi, annubar probe, or orifice plate, unless otherwise indicated.

5. Flowmeter: Compatible with flow sensor with dial not less than 4-1/2 inches in diameter or
manufacturer's equivalent size.

6. Permanently Mounted Flowmeter: Suitable for wall mounting with copper tubing to connect to flow
sensor.

7. Portable Flowmeter: With two 12-foot hoses, in carrying case.

2.7 PRESSURE GAGES

A. Description: UL 393, 3-1/2- to 4-1/2-inch- diameter dial with range of 0- to 250-psig minimum. Include
caption "WATER" on dial face.

1. Manufacturers:
a. AGF Manufacturing Co.
b. AMETEK, Inc.; U.S. Gauge.
C. Brecco Corporation.
d. Dresser Equipment Group; Instruments Div.
e. Marsh Bellofram.
f. WIKA Instrument Corporation.

2.8 GROUT

A.  Description: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

2.9 SOURCE QUALITY CONTROL
A. Test and inspect fire pumps with their controllers according to NFPA 20 for certified shop tests.

B. Verification of Performance: Rate fire pumps according to requirements indicated.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, concrete bases, and conditions, with Installer present, for compliance with requirements and
other conditions affecting performance of fire pumps.

B. Examine roughing-in for fire-suppression piping to verify actual locations of piping connections before fire-
pump installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
32 CONCRETE BASES
A.  Install concrete bases of dimensions indicated for fire pumps, pressure-maintenance pumps, and controllers.

Refer to Division 21 Section "Common Work Results for Fire Suppression."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to supported equipment.

B. Cast-in-place concrete materials and placement requirements are specified in Division 03.
33 INSTALLATION

A. Install and align fire pump, pressure-maintenance pump, and controller according to NFPA 20.

B. Install pumps and controllers to provide access for periodic maintenance including removal of motors,
impellers, couplings, and accessories.

C. Install suction and discharge piping equal to or greater than diameter of fire-pump nozzles.

D. Install valves that are same size as piping connecting fire pumps, bypasses, test headers, and other piping
systems.

E. Install pressure gages on fire-pump suction and discharge at pressure-gage tappings.

F. Support pumps and piping separately so weight of piping does not rest on pumps.
G.  Install piping accessories, hangers and supports, anchors, valves, meters and gages, and equipment supports.

H. Install flowmeters and sensors where indicated. Install flowmeter-system components and make
connections according to manufacturer's written instructions.
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L Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not specified to be
factory mounted. Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.

34 CONNECTIONS

A.  Piping installation requirements are specified in Division 21 Section "Water-Based Fire-Suppression
Systems." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to pumps and equipment to allow service and maintenance.

C. Connect water supply and discharge piping to fire pumps. Connect water supply and discharge piping to
pressure-maintenance pumps.

D.  Connect relief-valve discharge to point of disposal.

E. Connect flowmeter-system sensors and meters according to manufacturer's written instructions.

F. Connect controllers to pumps.

G.  Connect fire-pump controllers to building fire-alarm system.

H.  Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

L Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.5 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust
field-assembled components and equipment installation, including connections, and to assist in field testing.
Report results in writing.

B. Perform field tests for each fire pump when installation is complete. Comply with operating instructions
and procedures in NFPA 20 to demonstrate compliance with requirements. Where possible, field correct
malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be
satisfactorily corrected or that does not perform as indicated, then retest to demonstrate compliance. Verify
that each fire pump performs as indicated.

C. Perform the following field tests and inspections and prepare test reports:

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

2. Final Checks before Startup: Perform the following preventive-maintenance operations and checks:
a. Lubricate oil-lubrication-type bearings.
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b. Remove grease-lubrication-type bearing covers, flush bearings with kerosene, and clean
thoroughly. Fill with new lubricant according to manufacturer's written instructions.

C. Disconnect coupling and check electric motor for proper rotation. Rotation shall match
direction of rotation marked on pump casing.

d. Verify that pump is free to rotate by hand. If pump is bound or if it drags even slightly, do
not operate until cause of trouble is determined and corrected.

3. Starting procedure for pumps is as follows:

a. Prime pump by opening suction valve and closing drains, and prepare pump for operation.

b. Open sealing-liquid supply valves if pump is so fitted.

c. Start motor.

d. Open discharge valve slowly.

e. Observe leakage from stuffing boxes and adjust sealing-liquid valve for proper flow to
ensure lubrication of packing. Do not tighten gland immediately, but let packing run in
before reducing leakage through stuffing boxes.

f. Check general mechanical operation of pump and motor.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
5. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable
location to dispose of fire-pump test water. Fire hoses are for field-acceptance tests only and are not
property of Owner.
3.6 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain fire pumps, drivers, controllers, and pressure-maintenance pumps. Refer to
Division 01 Section "Demonstration and Training."

END OF SECTION 213113

FIRE PUMPS
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SECTION 220500 — PLUMBING GENERAL

PART I - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 (General Requirements) sections of the Project Manual
apply to this Section.

The General Conditions shall be carefully examined before proposals for any work are
submitted. Division 22 shall not be interpreted as waiving or overruling any requirements
expressed in the General Conditions unless Division 22 sections contain statements more
definitive or more restrictive.

SCOPE

A.

Provide all labor, material, equipment and services necessary and reasonably incidental to the
proper completion and proper operation of the building plumbing systems. The work shall
consist of but shall not necessarily limited to the following:

1. Domestic water system including extension of piping and connections to all fixtures
and/or equipment. The domestic water system shall be extended from a point 5 (five)
feet beyond the exterior face of the building.

2. Sanitary drain, waste and vent system including extension of piping and connection to all
fixtures and/or equipment. The sanitary system shall be extended to a point 5 (five) feet
beyond the exterior face of the building.

3. Rainwater collection system including extension of piping to roof drains. The rainwater
collection system shall be extended to a point 5 (five) feet beyond the exterior face of the
building.

DEFINITIONS

Words and phrases used throughout the Contract Documents shall be interpreted as indicated below:

1.

Construction Documents — the basis for the work. It includes both the Drawings (plans) and
Project Manual (specifications).

Contractor — The person or organization awarded the contract for construction services.

In the case of a construction project administered as a multiple-prime contract, the term shall
be further defined as the Contractor holding a prime contract for plumbing construction
work.

The term “Plumbing Contractor” is used interchangeably with the term “Contractor”.

PLUMBING GENERAL 220500 - 1



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
100% Construction Documents

3. Provide — To furnish and install materials, equipment or systems.

4. Submittals — Submittals shall include Manufacturer’s Catalog Data, Shop Drawings,
Calculations, Certificates of Compliance, Testing Reports, Samples, and Operation and
Maintenance Manuals.

5. Professional — The Architect and/or Engineer of record.

6. Work By Others — Work provided by a person or organization other than the Contractor.

1.4 CODES, REFERENCES AND STANDARDS

A.  The Contractor shall comply with all laws, ordinances, and regulations of all Authorities
Having Jurisdiction, including those of all applicable City, County, State, Federal and Public
Utility entities. All licenses, permits, fees, connection fees, tapping fees, inspection fees,
etc., shall be obtained by the Contractor and the cost shall be included in the Contract price.

B.  The minimum standard of work under this contract shall be in accordance with the following
model building codes:

1. North Carolina State Building Codes 2018 Edition:
a. North Carolina State Building Code.
b. North Carolina State Plumbing Code.
c.  North Carolina State Mechanical Code.
d.  North Carolina State Fire Prevention Code.
e. North Carolina State Fuel Gas Code.
f.  North Carolina State Energy Code.

C.  Other publications listed throughout Division 22 form a part of this specification to the extent
referenced. All publications shall be the latest edition as adopted by the Authority Having
Jurisdiction. The publications are referred to in the text by basic designation only.

1.5 QUALITY ASSURANCE, WORKMANSHIP AND COORDINATION

A.  The Contractor must coordinate his work with that of the other trades so that all work will be
performed in an orderly manner and with the least possible interference. Where coordination
with other trades is required, the Professional shall make the final decision regarding changes
to be made in the work.

B.  The Contractor must thoroughly familiarize himself with all the Construction Documents for

the project so that he clearly understands his responsibility in relationship to the work to be
performed. The Contractor must plan and perform his work so as to permit the use of the
building at the earliest possible date.
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The Contractor shall guarantee the workmanship, materials, and equipment, furnished against
defects, leaks, performance and non-operation for a period of one (1) year after the date of
final acceptance. Defective workmanship shall be construed as meaning defective materials
and unsatisfactory installation and not intended to apply to ordinary wear and tear. The
Contractor shall pay for any repairs or replacements caused by defective workmanship as
construed herein within the period covered by the Guarantee, including all incidental work
required to correct the deficiency.

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

The Contractor shall be held responsible for the proper installation of all materials and
equipment required for a complete installation within the intent and meaning of the Contract
Documents.

1.6 PROJECT RECORD DRAWINGS

A.  Changes from the Contract Drawings necessary to coordinate the work with other trades, to
conform to the building conditions or to conform to the rules and regulations of Authorities
Having Jurisdiction shall be made only after obtaining written permission from the
Professional.

B.  The Contractor shall keep a record of construction changes and deviations from the original
Contract Drawings. All changes shall be recorded on a separate set of prints which shall be
kept at the job site specifically for that purpose. The record shall be made immediately after
the work is completed. Documentation shall include:

1. location and elevation of new utility lines

2. points of connection to existing utility lines

3. changes in pipe routing location

4. valve locations

5. equipment locations, etc.

6. actual capacities and values of equipment provided as indicated in equipment
schedules

C.  The marked-up record set of drawings shall be delivered to the Professional before final
acceptance of the Plumbing Contract work.

1.7 FIELD MEASUREMENTS
A. It shall be the Contractor’s responsibility to verify the location of any and all existing

underground utilities in the vicinity of his work. When it has been indicated that these
utilities are to remain in place, the Contractor shall provide adequate means of support and
protection during excavation operations.
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B.  Before ordering any equipment and material, or performing any work, the Contractor shall
verify all measurements and dimensions at the job site and shall be held responsible for the
correctness of same.

C.  No extra compensation will be allowed on account of differences between actual dimensions
and measurements and those indicated on the drawings.

D.  Any difference which may be found shall be submitted to the Professional for consideration
before proceeding with the work.

1.8 PROTECTION OF SERVICES AND EQUIPMENT

A.  The Contractor, at his own expense, shall repair, replace and maintain in service any utilities,
facilities or services (underground, aboveground, interior or exterior) damaged, broken, or
otherwise rendered inoperative during the course of construction due to activities on the part
of the Contractor. The method used by the Contractor in repairing, replacing or maintaining
the services shall be approved by the Professional.

B.  The Contractor shall protect, at his own expense, such of his work, materials or equipment
that is subject to damage during the project duration. All openings into any piping, ducts or
equipment must be securely covered, or otherwise protected, to prevent injury due to
carelessly or maliciously dropped tools or materials, grit, dirt, or any foreign material. The
Contractor shall be held responsible for all damage so done until his work is fully and finally
accepted.

C. It shall be the responsibility of the Contractor to protect motors, pumps, electrical equipment,
and all similar items of equipment from dirt, grime, plaster, water, etc. during all phases of
construction. This protection shall be provided by covering equipment with transparent
plastic sheeting and/or locating the materials and equipment in an area free from the
elements.

1.9 INTERRUPTION OF SERVICES

A.  The Contractor shall schedule his work to avoid any major interruption of any utility
services.

B.  Existing utilities serving facilities occupied and used by the Owner or others shall not be
interrupted except when such interruptions have been authorized in writing by the Owner or
the Professional. Interruptions shall occur only after acceptable temporary utility services
have been provided. The Contractor shall provide a minimum of ten (10) working days
notice to the Professional and receive written notice to proceed before interrupting any
utility.

1.10 CLEANUP

A. The Contractor shall maintain buildings, grounds and public properties free from
accumulations of waste materials, debris and rubbish. At reasonable intervals during the
progress of work, and when directed by the Owner’s Authorized Representative, the site and
public properties shall be cleaned and waste materials, debris and rubbish shall be disposed
of in appropriate manner. The Contractor shall provide containers for collection of waste
materials, debris and rubbish. Waste materials, debris and rubbish shall be
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removed from the job site and legally disposed of at a landfill area in accordance with all
applicable regulations. Burning or burying waste materials, debris or rubbish on project site
shall not be permitted.

B. At the completion of the Project, remove waste materials, rubbish, tools, equipment,
machinery, surplus materials, etc., and clean all sight-exposed plumbing fixtures and
equipment. Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials
from sight-exposed plumbing fixtures and equipment. Broom clean paved and concrete
surfaces; rake clean other ground surfaces. Repair, patch and touch up marred surfaces to
specified finish or to match adjacent surfaces.

1.11 SUBMITTALS

A.  Submittals shall be in accordance with Division 01 of the Project Manual.

B. General

1.

The Contractor shall provide to the Professional for review 6 (six) copies of required
submittals, unless noted otherwise. All Catalog Data, Shop Drawings, Calculations, and
Certificates of Compliance shall be submitted as a single package. Failure of the
contractor to provide a complete submittal package may result in delay in processing
time. All such delays to the job resulting from the contractor’s failure to provide
submittals at one time will be the responsibility of the Contractor. Three (3) copies will
be returned to the Contractor. Submittals shall clearly identify the contract documents
specification section or drawing referenced, identifying and highlighting each item to be
reviewed.

Submittals provided for review shall clearly and completely describe the specific
product(s) they represent. Where differences exist between the item specified and that
submitted for review, the submittal shall be highlighted.

Submittals shall bear the review stamp of the Contractor. The review stamp of the
Contractor shall be affixed to shop drawings to indicate:

a. The Contractor has coordinated the electrical characteristics of the equipment.

b. The Contractor has verified that the equipment submitted will physically fit into the
space allocated with adequate clearances for maintenance, access, and egress
requirements.

c. The Contractor shall bear all associated costs that may accrue due to failure to
completely represent a given product.

Material and equipment shown on the drawings or specified herein shall not be
incorporated in the work of this Contract until shop drawings, engineering data and
catalog information have been reviewed and accepted by the Professional.

C. Trade Name References

1.

Material and equipment are described and listed in the Project Documents by trade
name, by manufacturer’s name and model number, or by performance attributes. It
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is intended that trade names or manufacturer’s names shall establish standards of
quality, performance, capacity, materials, and design for the item specified.

Where more than one manufacturer is listed for an item, those mentioned are
considered equivalent provided that the quality, style, capacities, materials and
performance of the specified item are equivalent. All materials and equipment shall be
subject to the acceptance by the Professional.

D.  Substitutions

No substitution shall be made without the review and acceptance by the Professional.

Where the phrase “or accepted substitute” or “or equal” appears in the Contract
Documents, it shall refer to the requirement of acceptance by the Professional of the
material or equipment involved.

It shall be the responsibility of the Contractor to insure that each manufacturer can
furnish a substitute in complete conformity with the requirements of this Project. The
Contractor shall assume all costs or extra charges associated with the substitution,
including: any architectural, structural, mechanical, or electrical changes required, costs
in connection with work of the other trades necessitated substitutes, and any additional
engineering costs required.

The Contractor shall indicate the specified equivalent on shop drawings or catalog data
which are submitted as substitutions.

At the request of the Professional samples of items that are to be used in substitution of
specified items shall be submitted. If such a request is made, a sample of both the
specified item and the proposed substitute item shall be submitted simultaneously. The
scheduling of the submission of such samples shall be as directed and shall in no way
delay the progress of the project. The Professional will assume no liability whatsoever
for any samples submitted.

E.  Operation and Maintenance Manuals

L.

Submit two (2) sets of 8-1/2” x 117 text sixty (60) days prior to operator training/pre-
final inspection bound in three D side ring capacity expansion binders with durable
plastic covers for review by the Professional.

Prepare binder covers with printed title “OPERATION AND MAINTENANCE
INSTRUCTIONS?”, title of project, and subject matter of binder when multiple binders
are required.

Internally subdivide the binder contents with permanent page dividers, logically
organized as described below; with tab titling clearly printed under reinforced laminated
plastic tabs.

Contents: Prepare a Table of Contents for each volume, with each Product or system
description identified type on thirty (30) pound white paper.

a. PartI: Directory, listing names, addresses, and telephone numbers of
Professional, Contractor, Subcontractors, and equipment suppliers.
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C.

Part 2: Operation and maintenance instructions arranged by system or process
floor and subdivided by specification section. For each category, identify names,
addresses, and telephone numbers of Subcontractors and suppliers. Identify the
following:

1) Significant design criteria.

2) List of equipment.

3) Parts list for each component.

4) Maintenance instructions for equipment and systems.

5) Maintenance instructions for finishes, including recommended cleaning
methods and materials and Operating instructions.

6) Special precautions identifying detrimental agents.

7) Special Requirements of other sections of this specification noted to be
included in the operating and maintenance manual.

Part 3: Project documents and certificates, including the following:
1) All approved Submittals
2) Certificates of Compliance
3) Photocopies of warranties and bonds

4) Material safety data sheets

5. Submit five (5) copies of completed volumes in final form fifteen (15) days prior to
owner training. These copies will include Professional’s previous review comments.

6. Submit eight final volumes revised, within ten (10) days after pre-final observation.

1.12 EXCAVATION, BACKFILLING AND COMPACTION

A.  Excavation, Backfilling and Compaction shall comply with Division 31 of the Project

Manual

B. General

1. The Contractor shall notify one call prior to any work.

2. The Contractor shall perform all excavation, backfilling, compaction and necessary
finishing for all piping, equipment, and accessories. Piping installation shall be in
accordance with local water, sewer and gas utility regulations and applicable State and
Local codes.

3. The Contractor shall do all bracing, sheathing and shoring necessary to perform and
protect his excavations. The contractor shall provide safety rails, lights, signs, etc. as
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necessary or required for safety, as directed by the Professional, or as required to
conform to governing laws.

4. The Contractor shall provide, maintain, and operate pumping equipment of sufficient
capacity to insure that all his excavations and trenches are kept free of water at all times.

5. All surfaces of streets, walkways, seeded areas, or finished grade areas disturbed by the
excavation shall be restored to their original condition and/or as indicated on the Project
Documents.

6. Protect existing structures, utilities, sidewalks, pavements and other facilities not
indicated for removal, from damage caused by settlement, lateral movement,
undermining, washout and other hazards resulting from excavation operations.

7. Existing utility lines shown on the Project Documents do not indicate the exact in-place
location of the lines. They do not show every pipe, fitting or appurtenance that may exist
at the project site. The location and depth of all utilities shall be marked and recorded
prior to any excavation. Should uncharted or incorrectly charted, existing piping or other
utilities be uncovered during excavation, contact the Professional immediately for
directions before proceeding further with work in this area. Cooperate with owner and
utility companies in keeping respective services and facilities in operation. Repair
damaged utilities to the satisfaction of the utility owner.

8. If it becomes necessary to install any lines or equipment in locations other than those
shown, the Professional’s acceptance shall be obtained before starting the excavation.

9. The presence of explosives on the project site or the use of explosives in the execution of
the work under this contract is not permitted.

C.  Excavation
1. All plumbing excavation is unclassified.

2. Trenches shall be dug to uniform width not less than 12-inches or more than 16-inches
wider than the bell diameter of the piping. Trench sides shall be vertical. Excavate
trenches to depth indicated or required. Carry depth of trenches for piping as required to
establish required slopes and invert elevations. Beyond building perimeter, keep bottom
of trenches sufficiently below finished grade to protect against frost. The bottom of
trenches shall be accurately graded to provide uniform and smooth flow throughout. Any
over-excavation shall be backfilled with modified aggregate and thoroughly tamped.

3. If trench excavation operations are performed when the atmospheric temperature is less
than thirty-five (35) degrees Fahrenheit, the Contractor shall provide at his own expense
cold weather protection as required to protect excavated trench bottoms from freezing.
Under no circumstances will any pipe be permitted to be laid in a trench containing water
or on a sub-grade containing frost.

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

Catch Basins, Pits, Manholes, Tanks, etc., - Excavation for the various catch basins, pits,
manholes, etc., shall follow the general procedures as outlines hereinbefore. The
excavation shall extend as required for proper installation or construction. Backfill shall
be carefully placed in layers and tamped.

a. The base for all tanks, pits, manholes, etc., shall be a minimum of 12-inches
compacted fill in 4-inch layers to ninety-five (95) percent compaction or as
detailed and noted on the Project Documents.

Pipe Embedment — All pipe shall be laid on a First Class granular bedding. The bedding
shall be a minimum depth of 6-inches (six) or ' (one-fourth) the pipe diameter,
whichever is greater. The bedding shall provide uniform longitudinal support to the pipe
and shall be laid to provide the grade and line as shown on the drawings or as directed by
the Professional. Compaction of embedment materials under the haunches and around
the pipe to the springline of the pipe shall be by hand tamping. Final embedment for
ferrous pipe materials shall extend from the springline of the pipe to a depth of 6-inches
(minimum) above the top of the pipe.

D.  Backfilling

L.

Backfilling shall not be undertaken until all tests and inspections have been made. Use
care to avoid damaging or displacing piping systems. All backfill material shall be free
from cinders, ashes, refuse, organic material, boulders, rocks or stones, frozen soil, or
other material that is unsuitable. When the type of backfill material is not indicated on
the plans or is not specified, the excavated material may be used, provided that such
material consists of loam, clay, sand, gravel, or other material that is suitable for
backfilling. From 1-foot above the top of the pipe to the subgrade of the pavement,
material containing stones greater than 6-inches in their greatest dimension may not be
used.

Backfilling shall be carefully performed and the original surface restored.

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

a. Lawns — Successive 6-inch layers of clean earth backfill material shall be
deposited after initial aggregate backfill. This backfill shall consist of excavated
material free from large clods of earth and stone. If large stones (greater than 6-
inches) are encountered, remove stones from site and haul in clean earth
backfill. The entire trench shall be uniformly tamped after each successive layer
is deposited. Replace topsoil to approximate depth of existing as final refill
operation and crown to such height as required by the Professional. Maintain
crowned surface to the satisfaction of the Professional.
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b.  Walks and Parking Areas — Clean earth backfill compacted in 6-inch layers to a
point 8-inches below the adjacent existing surfaces. Refill the remaining 8-
inches with compacted stone and replace walk or paving as required.

c. Paved Areas — When working within the right-of-way limits of all North
Carolina State highways, backfilling must be in conformance with the
requirements of the North Carolina Department of Transportation, which is
made a part of these specifications by this reference thereto. Trenches located
within the areas described above shall be backfilled with aggregate material
from the top of the “pipe bedding” to the bottom elevation of the pavement
structure and must be spread and compacted in layers not to exceed 4 inches
when using a mechanical damper. The Contractor is to understand that payment
for special backfilling material shall not be made unless specifically provided in
the form of Proposal.

E.  Compaction

1.

Thoroughly compact sub-grade prior to the installation of 6-inches of First Class pipe
bedding. Following satisfactory pipe laying and in-line structure installation, backfill
trenches to a height of at least 12-inches above the top of the outside barrel of the pipe.

All fill shall be compacted to ninety-five (95) percent. Each layer shall be compacted to
the specified percent of maximum density obtained at optimum moisture content, in
accordance with ASTM D1557, method D and ASTM D1556 sand cone method.

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

Thoroughly compact successive layers of backfill material with a vibrating compactor of
a type and size satisfactory to the Professional. Compacting of this backfill by puddling
or jetting will not be permitted. Use mechanical tampers to compact backfill materials in
trench refill operations to produce a density of backfill at the bottom of each layer of not
less than 95-percent of the maximum density obtained at optimum moisture content.

The use of special equipment such as the “HYDRA-HAMMER” for compaction of
backfill is prohibited.

1.13 INSPECTION AND TESTING

A. General

1.

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

The Contractor shall notify the Professional a minimum of 5 (five) working days prior to

testing to coordinate the testing and inspection procedures.
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3.

If the Professional determines that the plumbing systems do not pass the prescribed tests,
then the Contractor shall be required to make the necessary repairs, at his own expense,
and the Contractor shall re-inspect and re-test the systems. Repairing, inspection and
testing shall be continued until all systems pass as determined by the Professional.

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

All equipment, material, labor, etc., required for testing the plumbing systems shall be
furnished by the Contractor.

B.  Sanitary, Vent, and Rainwater Collection Systems

1.
2.

3.

The system shall be tested in accordance with the North Carolina State Plumbing Code.

Rough Plumbing — Systems shall be tested upon completion of the rough piping
installation and proved watertight. The water test shall be applied to the system either in
its entirety or in sections after rough piping has been installed.

a.  Where applied to the entire system, all openings in the piping shall be closed,
except the highest opening, and the system filled with water to point of
overflow.

b.  Where the system is tested in sections, each opening shall be plugged, except the
highest opening of the section under test, and each section shall be filled with
water. A section shall not be tested with less than a 10-foot head of water.

c. In testing successive sections, at least the upper 10-feet of the next preceding
section shall be tested, such that a joint or pipe in the building, except the
uppermost 10 feet of the system, shall not have been subjected to a test of less
than a 10-foot head of water.

d.  The water shall be kept in the system or in the portion under test for a minimum
of 2 (two) hours before inspection starts. The system shall then be inspected to
ensure that it is tight at all points.

e.  The Contractor shall provide a written Test and Inspection Report that the above
prescribed test(s) have been performed in accordance with these Specifications.
The report is subject to approval by the Professional.

Finished Plumbing — After the plumbing fixtures have been set and their traps filled with
water, the plumbing fixture connections shall be tested and proved gas and water tight.
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A smoke test shall be made by filling all traps with water and then introducing
into the system smoke produced by one or more smoke machines. When the
smoke appears at stack openings on the roof, the stack openings shall be closed
and a pressure equivalent to a 1-inch water column shall be introduced and
maintained for the period of the inspection.

Where the local Authority Have Jurisdiction finds that a smoke test need not be
performed, a peppermint test shall be performed. Two (2) ounces of oil of
peppermint shall be poured into the roof terminal of every line or stack to be
tested. The oil of peppermint shall be followed at once by 10 quarts of hot (140-
degrees Fahrenheit) water. All roof vent terminals shall then be sealed. The
system shall then be inspected for the detection of odor of peppermint. If odor of
peppermint is detected, repairs shall be made and the system shall be retested.

The above tests shall be witnessed by the Authority Having Jurisdiction or by
Professional or his representative.

The Contractor shall provide a written Test and Inspection Report that the above
prescribed test(s) have been performed in accordance with these Specifications.
The report is subject to approval by the Professional.

C.  Building Sewer

1. The building sewer shall be tested by insertion of a test plug at the point of connection
with the public sewer. The building sewer shall then be filled with water under a head of
not less than 10-feet. The water level at the top of the test head of water shall not drop
for at least 15 (fifteen) minutes.

D.  Domestic Water Systems

1. The system shall be tested either in its entirety or in sections.

2. The system shall be tested and proved tight under a water pressure of 125 pounds per
square inch for a period of 2 hours.

3. Potable water shall be used for testing.

E.  Liquefied Petroleum Gas Systems

1. The systems shall be tested in accordance with NFPA 58.

2. All gas piping shall be pneumatically tested for tightness prior to commencement of gas
service. Air or nitrogen shall be used as the test medium. The piping system shall be
pressurized to 100 psig for a period of 2 hours. All joints shall be leak tested with
detection solution while the system is pressurized. The Contractor shall provide a valved
% inch FPT connection in the system to which shall be attached a 24-hour pressure
recording gauge. The Contractor shall arrange for a gas company representative to
witness the test. Leaks shall be repaired by tightening or replacing joints. Caulking of
joints is not permitted.

1.14 STERILIZATION OF THE DOMESTIC WATER SYSTEM
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A.  After the system has been tested and approved, the entire new system, including valves and
accessories, shall be chlorinated. Disinfecting shall be in accordance with AWWA C651.

B.  Chlorine may be applied in any of the following forms:
1. Liquid chlorine gas-water mixture

a. Chlorine gas-water mixture shall be applied by a solution feed chlorinating
device.

2. Direct chlorine gas feed

a.  Chlorine gas shall b fed directly from a chlorine cylinder with a suitable device
for regulating the rate of flow and the effective diffusion of gas within the line.

3. Calcium hypochlorite and water mixture.

a.  Calcium hypochlorite shall be HTH, Perchlorene and Maxochlor, or accepted
substitute. A solution consisting of five (5%) percent powder to ninety-five
(95%) percent water by weight shall be prepared. The calcium hypochlorite and
water mixture, first made into a paste and then thinned to a slurry, shall be
injected or pumped into the system.

C.  The system or part thereof shall be filled with a water/chlorine solution containing at least 50
parts per million of chlorine, and the system or part thereof shall be valved off and allowed to
stand for 24 hours; or the system or part thereof shall be filled with a water/chlorine solution
containing at least 200 parts per million of chlorine and allowed to stand for 3 hours. During
the chlorination process all valves and accessories shall be operated.

D.  After the chlorination process, the chlorine shall be flushed from the system until the system
water is equal in chemical and bacteriological composition to those of the permanent source
of water supply.

E.  Laboratory tests of the water shall be paid for by the Contractor.
1.15 INSTRUCTION OF THE OWNER

A.  After acceptance of the Project, the Contractor shall furnish the services of personnel
thoroughly familiar with the completed installation to instruct the Owner in the proper
operation and maintenance of all equipment and appurtenances provided.

B.  The Contractor shall provide the Owner with two weeks advance notice before the
instruction session.

1.16 CHASES AND OPENINGS

A.  All chases and openings required for the installation of the work shall be coordinated with
the other trades. The Contractor shall provide the other trades with sufficient time (1 (one)
week minimum) for coordination of all chases and openings. The contractor shall
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be responsible for all work required to cut and patch the required openings. The work shall
be performed to the satisfaction of the Professional.

B.  Penetrations made in fire rated chases, partitions, floors, etc. shall be sealed with an approved
material and method as required to maintain the integrity of the fire separation.

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

1.17 PAINTING

A.  Painting shall be in accordance with Division 09.

1.18 RELATED WORK

A.  All work related to providing complete plumbing systems and equipment shall be the
responsibility of the Contractor. The following related work shall be provided as indicated in
other specification Divisions, unless noted otherwise, but shall remain the responsibility of
the Contractor for workmanship and completeness:

L. General Contractor

a. Installation of access panels.

b.  Leaders and gutters.

c.  New catch basins and foundation drains. Final connections shall be by the
Contractor, as indicated on the drawings and as herein specified.

d.  Final painting of existing walls, floors and ceilings where the surfaces are being
refinished and remodeled under the General Contract. Refer to General
Construction Drawings.

e.  Equipment and furnishings including shop equipment and laboratory equipment.
Final connections to all equipment and furnishings shall be provided by the
Contractor. The Contractor shall be responsible for coordination of plumbing
services with the equipment and furnishings.

f.  Installation of Roof drains. Final connections shall be provided by the
Contractor.

g. Casework mounted sinks and lavatories, including faucets, bubblers, strainers,
tailpieces, traps, gas cocks, and inter-connecting piping. The Contractor shall
install the sinks, equipment and appurtenances and shall make final plumbing
connections. Rough-in plumbing work shall be in accordance with rough-in
drawings as furnished by the General Contractor Final connections to all fixtures
shall be provided by the Contractor. The Contractor shall be responsible for
coordination of plumbing services with the fixtures and equipment.

h.  Concrete housekeeping pads for plumbing equipment.
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i.  Removal of existing concrete housekeeping pads.
2. Food Service Equipment Contractor

a. Food service equipment including food preparation equipment, dishwashing
equipment, dishwasher booster heaters, wash-down kitchen hoods, refrigeration
equipment, and sink traps and faucets. Final connections to all fixtures and
equipment and all associated work including inter-connecting piping, fittings,
valves, gauges, gas lines, flexible quick disconnects, and hose assemblies shall
be provided by the Contractor. The Contractor shall provide individual supply
piping stops at each piece of equipment. All work shall be installed in
accordance with the standards and requirements of the National Sanitation
Foundation (NSF), the Department of Health and applicable plumbing codes.
Rough-in plumbing work shall be in accordance with rough-in drawings as
furnished by the Food Service Equipment Contractor. Final connections to all
fixtures shall be provided by the Contractor. The contractor shall be responsible
for coordination of the plumbing services with the food preparation equipment.

3. Mechanical Contractor
a.  Steam supply and return piping.
b.  Condensate drain piping.

4. Electrical Contractor

a. Installation of all combination starters/disconnects and overload protectors.

1.19 MISCELLANEOUS STEEL AND ACCESSORIES

A.

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

1.20 ACCESS PANELS

A.

The Contractor shall furnish access doors to the General Contractor for installation in
ceilings, walls, partitions and floors for access to valves, traps, fittings, and all
appurtenances.

Access panels shall be of sufficient size to permit removal or access to equipment, except
that the minimum size shall be 12-inches by 16-inches.

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

1. Bottom of access doors shall not be lower than the top of the partition base, or a
minimum of 6 inches above floor.
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H.

2. Tops and/or sides of access panels shall be a minimum of 6-inches from the ceiling or
opening or from the edge of a wall return.

Access doors shall be suitable for installation in the finish material of the ceilings, walls,
partitions and floors.

Frame and panel access doors in restrooms, kitchens and as indicated shall be stainless steel.

Access doors with UL Listing shall be provided in rated construction assemblies. Access
doors shall be “B-Label” and shall have a UL one and one-half (1-1/2) hour rating at 250
degrees F rating for both door and frame. Maximum size shall be 20” x 20” or 400 square
inches in area. Frame shall be sixteen (16) gauge minimum steel, panel shall be twenty (20)
gauge minimum steel. Access doors shall be provided with a baked-on enamel finish (prime
coat), continuous type hinge on one side, flush-face type lock with key operation and self-
latching cylinder locks.

Access doors without UL label shall be provided in all non-rated construction assemblies:
Frame shall be sixteen (16) gauge minimum steel, panel shall be fourteen (14) gauge
minimum steel. Access doors shall be provided with a baked-on enamel finish (prime coat),
concealed spring type hinges and flush-face type lock with key operation and self-latching
cylinder locks. Door shall open 175 degrees (minimum).

All access doors shall be keyed alike.

PART 2 - PRODUCTS

2.1 GENERAL

A.

All materials used on plumbing systems shall comply with the following lead ban
requirements:

1. Solders with lead content exceeding 0.2% (two-tenths of a percent) are prohibited. Brass
and bronze materials containing 8.0% (eight percent) or greater lead are prohibited.

PART 3 - EXECUTION

3.1 GENERAL

A.

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

The Contract Documents are not intended to indicate every bend, offset, change in direction
and appurtenance required to provide a complete and workable system.

The contract drawings are diagrammatic and are indicative of the work to be performed. It is
not intended that they show every pipe, fitting or apparatus required for a complete
installation.

Except where otherwise indicated, minimum cover shall not be less than the following:
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1. sanitary sewer piping: 3°-0”
2. storm sewers: 1°-0”
3. water piping: 3°-0”

4.  gas piping: 2°-0”

32 SEISMIC RESTRAINTS

A.

The Plumbing Contractor shall coordinate with the General Contractor to determine site
classification and seismic requirements for this project. Where required, the Plumbing
Contractor shall be responsible for providing restraints to resist the earthquake effects on the
plumbing system(s). The requirements for these restraints are found in the 2009 North
Carolina Building Code.

The Contractor shall refer to the latest edition of the “Seismic Restraint Manual Guidelines
for Mechanical Systems” published by SMACNA for guidelines to determine the correct
restraints for piping.

The Plumbing Contractor shall include shop drawings of the specific methods of seismic
restraint to be used for this project before installation of piping, ductwork, and equipment.

Any required anchorage of the equipment and materials for this project shall be an integral
part of the design and specification of such equipment and materials. Manufacturers of all
equipment shall provide anchorage details, isolators, seismic mounts and restraints, etc.
necessary to comply with Code requirements.

The Contractor shall retain the services of a Professional Structural Engineer licensed in the
State of North Carolina to design seismic restraint elements required for this project. The
engineer’s computations, bearing his professional seal, shall accompany shop drawings
which show Code compliance. Computations and shop drawings shall be submitted for
review prior to the purchasing of materials, equipment, systems and assemblies.

Internal seismic restraint elements of manufactured equipment shall be certified by a
Professional Engineer retained by the manufacturer. Such certificate applies only to internal
elements of the equipment. All equipment anchorage requirements shall be coordinated with
the building structure and shall be compatible thereto. All such anchorage shall be reviewed
by the project’s structural engineer.

The professional engineer retained by the Plumbing Contractor for seismic restraint
calculations shall visit the job site upon completion of the seismic restraint installation. This
Engineer shall provide in writing verification of compliance with the approved seismic
submittal. This verification shall bear the Engineer's professional seal. Job site inspection by
other than this Engineer is not acceptable. This engineer shall also be responsible for any
required special inspections and associated documentation.
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H.  Review of the seismic design and shop drawings by the Engineer/Architect or his agent shall
not relieve the Contractor of his responsibility to comply with the seismic or any other
requirements of the International Building Code.

END OF SECTION 220500
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SECTION 220503 — PLUMBING PIPE, TUBE, AND FITTINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: Pipe and pipe fittings for the following systems:
1. Domestic water piping.
2. Sanitary waste and vent piping.
3. Chemical resistant waste and vent piping, within 5 feet of building.
4. Equipment drains and over flows.
5. Natural Gas piping.
6. Unions and flanges.
7. Underground pipe markers.
B. Related Sections:
1. Division 08 - Access Doors and Frames
2. Division 09 - Painting
3. Section 22 05 23 - General-Duty Valves for Plumbing Piping.
4. Section 22 05 29 - Hangers and Supports for Plumbing Piping and Equipment.
5. Section 22 07 00 - Plumbing Insulation.
6. Division 31 - Excavation ,Trenching and Backfill

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing
Qualifications.
B. ASTM International:
1. ASTM AS53/A53M - Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless.
2. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings.
3. ASTM BA42 - Standard Specification for Seamless Copper Pipe, Standard Sizes.
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4, ASTM B75 - Standard Specification for Seamless Copper Tube.
5. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
6. ASTM B306 - Standard Specification for Copper Drainage Tube (DWYV).

American Welding Society:

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
2. AWS D1.1 - Structural Welding Code - Steel.

American Water Works Association:

1. AWWA C104 - American National Standard for Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water.

2. AWWA CI151 - American National Standard for Ductile-Iron Pipe,
Centrifugally Cast, for Water.

Cast Iron Soil Pipe Institute:

1. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and Vent Piping Applications.

2. CISPI 310 - Specification for Coupling for Use in Connection with Hubless
Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent
Piping Applications.

3. All cast iron soil pipe and fittings shall be marked with the collective trademark

of the Cast iron Soil Pipe institute (CISPI) and be listed by NSF International.

1.3 SUBMITTALS

A.

B.

Division 01 - Submittal Procedures.

Shop Drawings: Indicate layout of piping systems, including equipment, critical
dimensions, and sizes.

Product Data: Submit data on pipe materials and fittings. Submit manufacturers catalog
information.

Welders’ Certificate: Include welders’ certification of compliance with ASME Section
IX.

Grooved joint couplings and fittings shall be shown on drawings and product
submittals, and shall be specifically identified with the applicable Victaulic style or
series number.

1.4 QUALITY ASSURANCE

A.

Perform Work in accordance with ASME B31.9 code for installation of piping systems
and ASME Section IX for welding materials and procedures.
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B. All grooved joint couplings, fittings, valves, and specialties shall be the products of a

single manufacturer. Grooving tools shall be supplied by the same manufacturer as the
grooved components.

C. All castings used for coupling housings, fittings, valve bodies, etc., shall be date
stamped for quality assurance and traceability.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this
section with minimum five years documented experience.

B. Installer: Company specializing in performing work of this section with minimum 10
years documented experience.

C. Design pipe hangers and supports under direct supervision of Professional Engineer
experienced in design of this Work and licensed at Project location

1.6 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - Requirements for transporting, handling, storing, and protecting products.

B. Furnish temporary end caps and closures on piping and fittings. Maintain in place until
installation.

C. Protect piping from entry of foreign materials by temporary covers, completing

sections of the Work, and isolating parts of completed system.
1.7 ENVIRONMENTAL REQUIREMENTS
A. Division 01 - Environmental conditions affecting products on site.
B. Do not install underground piping when bedding is wet or frozen.
1.8 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.9 COORDINATION
A. Division 01 - Requirements for coordination.
B. Coordinate installation of buried piping with trenching.
PART 2 - PRODUCTS
2.1 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
Pipe 3 inch and larger:
A. Ductile Iron Pipe: AWWA CI151.

1. Fittings: AWWA C110, ductile or gray iron, standard thickness.
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2. Joints: AWWA C111, rubber gasket with rods.

Pipe 2/ inch and smaller:

B. Copper Tubing: ASTM B88, Type K hard drawn or annealed.
1. Fittings: ASME B16.18, cast copper, or ASME B16.22, wrought copper.
2. Joints:
a. 2” and smaller: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin

and silver, with melting range 430 to 535 degrees F.

b. 2-1/2” and larger: Braze, AWS AS5.8 BCuP silver/phosphorus/copper
alloy with melting range 1190 to 1480 degrees F.

2.2 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tubing: ASTM B88, Type L hard drawn.

1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper
and bronze.
2. Joints:
a. 2 and smaller: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin

and silver, with melting range 430 to 535 degrees F.

b. 2-1/2” and larger: Braze, AWS AS5.8 BCuP silver/phosphorus/copper
alloy with melting range 1190 to 1480 degrees F.

c. 1-1/2” and smaller: Copper, Push-To-Connect Fittings: ASME B16.18
cast copper alloy or ASME B16.22 wrought copper with stainless steel
teeth and EPDM synthetic rubber o-ring seal in each end (UL classified
in accordance with NSF-61 for hot (+180°F) and cold (+86°F) potable
water service) with push-to-connect ends instead of solder-joint ends.

B. Copper Tubing: ASTM B88, Type L hard drawn, rolled grooved ends.

1. Fittings: ASME B16.18 cast copper alloy, or ASME B16.22 wrought copper
and bronze, or ASTM B584 bronze sand castings,] grooved ends.
2. Joints: Grooved mechanical couplings meeting ASTM F1476.
a. Housing Clamps: ASTM A395/A395M and ASTM A536 ductile iron,

cast with offsetting, angle-pattern bolt pads to provide rigidity, copper-
colored enamel coated, compatible with copper tubing sizes, to engage
and lock designed to permit some angular deflection, contraction, and
expansion. “Installation-Ready” design for direct stab installation onto
roll grooved copper tube without field disassembly. Victaulic Style 607
QuickVic™,
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b. Gasket: Elastomer composition, Grade “EHP” EPDM synthetic rubber

gasket (UL/ULC classified in accordance with ANSI/NSF-61 for
domestic water service) for operating temperature range from -30
degrees F to 230 250 degrees F.

c. Accessories: Stainless steel bolts, nuts, and washers.

C. Stainless Steel Pipe: ASTM A312, type 304/304L, Schedule 5S, full finish annealed
pipe certified for use with Vic Press 304™ couplings and fittings.

1. Fittings: Precision cold drawn austenitic stainless steel housing, with synthetic
rubber O-ring seals, Grade “E” EPDM (UL/ULC classified in accordance
with ANSI/NSF-61 for domestic water service), pipe stops and Pressure-Sealed
end connections.

2. Joints: Vic-Press 304™ with ‘PFT’ series tool.
23 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Cast Iron Soil Pipe: ASTM A74, service weight, bell and spigot ends.
1. Fittings: Cast iron, ASTM A74.

2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564
neoprene gaskets.

24 SANITARY WASTE AND VENT PIPING, ABOVE GRADE

A. Cast Iron Pipe: CISPI 301, hub-less, service weight.

1. Fittings: Cast iron, CISPI 301.
2. Joints: CISPI 310, neoprene gaskets and stainless steel clamp-and-shield
assemblies.

B. Copper Tube: ASTM B306, DWV.
1. Fittings: ASME B16.23, cast bronze, or ASME B16.29, wrought copper.

2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with
melting range 430 to 535 degrees F.

2.1 CHEMICAL RESISTANT WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Polypropylene Pipe, Non-Fire Retardant: ASTM D4101, ASTM F1412, Schedule 40
polypropylene material, NSF listed, CSA certified.

1. Fittings: ASTM D4101, ASTM F1412, polypropylene, NSF listed.

2. Joints: Electrofusion joints conforming to ASTM F1290.

PLUMBING PIPE, TUBE, AND FITTINGS 220503 -5



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

2.2 CHEMICAL RESISTANT WASTE AND VENT PIPING, ABOVE GRADE

A. Polypropylene Pipe, Fire Retardant: ASTM D4101, ASTM F1412, Schedule 40
polypropylene material, NSF listed, CSA certified.

1. Fittings: ASTM D4101, ASTM F1412, polypropylene, NSF listed.
2. Joints:

a. Electrofusion joints conforming to ASTM F1290.

b. Mechanical Joints: NSF listed, all fittings shall have integrally molded
union connections designed to lock onto a machined groove on the
mating piping.

c. Mechanical Joints: NSF listed, no-hub style, stainless steel outer

coupling, designed to lock onto a machined groove on the mating piping.

23 CHEMICAL RESISTANT WASTE AND VENT PIPING, ABOVE CEILING, PLEANUM
RATED

A. Polyvinylidene Fluoride (PVDF) Pipe, Fire Retardant: ASTM D3222, ASTM F1673,
Schedule 40 polyvinylidene fluoride material (PVDF). Pipe and fittings shall be third
party certified to ASTM E84. PVDF material shall meet UL-723 requirements for
flame spread rating less than 25 and smoke developed less than 50.

1. Fittings: ASTM D3222, ASTM F1673, polyvinylidene fluoride.
2. Joints:

a. Electrofusion joints conforming to ASTM F1290.

b. Mechanical Joints: NSF listed, all fittings shall have integrally molded
union connections designed to lock onto a machined groove on the
mating piping.

c. Mechanical Joints: NSF listed, no-hub style, stainless steel outer

coupling, designed to lock onto a machined groove on the mating piping.
2.4 EQUIPMENT DRAINS AND OVERFLOWS
A. Copper Tubing: ASTM BS88, Type DWV.
1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.

2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with
melting range 430 to 535 degrees F.

3. Fittings: ASME B16.18 cast copper alloy, or ASME B16.22 wrought copper
and bronze, or ASTM B584 bronze sand castings with copper tube
dimensioned grooved ends (flaring of tube and fitting ends to IPS dimensions
is not permitted).
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4, Joints: Grooved mechanical couplings meeting ASTM F1476.
a. Housing Clamps: ASTM ASTM A536 ductile iron, cast with offsetting,

angle-pattern bolt pads to provide rigidity, copper-colored enamel
coated, compatible with copper tubing sizes, to engage and lock designed
to permit some angular deflection, contraction, and expansion.
“Installation-Ready” design for direct stab installation without field
disassembly. Victaulic Style 607 QuickVic™,

b. Gasket: Grade “EHP” EPDM gasket for water service with operating
temperature range from -30 degrees F to 250 degrees F or Grade ”T”
Nitrile gasket for oil service with operating temperature range from -20
degrees F to 180 degrees F.

c. Accessories: Stainless steel bolts, nuts, and washers.
2.5 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.

1. Fittings: ASTM A234/A234M, forged steel welding type.

2. Joints: ASME B31.9, welded.

3. Jacket: AWWA C105 polyethylene jacket or double layer, half-lapped 10 mil
polyethylene tape.

2.6 NATURAL GAS PIPING, ABOVE GRADE
A. Steel Pipe: ASTM A53/A53M Schedule 40 black.

1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M forged steel
welding type.

2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and
larger.

2.7 UNIONS AND FLANGES

A. Unions for Pipe 2 inches and Smaller:
1. Ferrous Piping: Class 150, malleable iron, threaded.
2. Copper Piping: Class 150, bronze unions with soldered joints.
3. Dielectric Connections: Union with galvanized or plated steel threaded end,

copper solder end, water impervious isolation barrier.
B. Flanges for Pipe 2-1/2 inches and Larger:
1. Ferrous Piping: Class 150, forged steel, slip-on flanges.

2. Copper Piping: Class 150, slip-on bronze flanges.
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3. Gaskets: 1/16 inch thick preformed neoprene gaskets.

C.  Flange Adapter for Pipe 2 inches and Larger:

1. Ferrous Piping: Class 125, 150 & 300, ductile iron, flat faced. Victaulic Style
741,743 & W741.

2. Copper Piping: 300 psi, ductile iron coated with copper-colored enamel, flat
faced. Victaulic Style 641.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Division 01 - Verification of existing conditions before starting work.
B. Verify excavations are to required grade, dry, and not over-excavated.
C. Verify trenches are ready to receive piping.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D Keep open ends of pipe free from scale and dirt. Protect open ends with temporary

plugs or caps.
33 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection to site piping system size, location, and invert are as indicated on
Drawings.

Establish elevations of buried piping with not less than 2 ft of cover.
Establish minimum separation from other services in accordance with applicable codes.

Install pipe to elevation as indicated on Drawings.

B

C

D

E. Install pipe on prepared bedding.

F Route pipe in straight line.

G Install pipe to allow for expansion and contraction without stressing pipe or joints.
H

Install plastic ribbon tape continuous, buried 12 inches below finish grade and above
pipe line; coordinate with Division 31. Refer to Section 22 05 00.

:—1

Pipe Cover and Backfilling: Backfill trench in accordance with Section 22 05 00.
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34 INSTALLATION - ABOVE GROUND PIPING

A.

7~

0o zZ g T

Route piping in orderly manner and maintain gradient. Route parallel and perpendicular
to walls.

Install piping to maintain headroom without interfering with use of space or taking
more space than necessary.

Group piping whenever practical at common elevations.
Sleeve pipe passing through partitions, walls and floors. Refer to Section 22 05 29.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Refer to Section 22 07 00.

Provide access where valves and fittings are not accessible. Coordinate size and
location of access doors with Division 08.

Install non-conducting dielectric connections wherever jointing dissimilar metals.

Establish invert elevations, slopes for drainage to 1/8 inch per foot minimum (1/4 inch
per foot for 2” pipes). Maintain gradients.

Slope piping and arrange systems to drain at low points.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the Work, and isolating parts of completed system.

Install piping penetrating roofed areas to maintain integrity of roof assembly.
Install valves in accordance with Section 22 05 23.

Insulate piping. Refer to Section 22 07 00.

Install pipe identification in accordance with Section 22 05 53.

Grooved joint piping systems shall be installed in accordance with the manufacturer's
(Victaulic) guidelines and recommendations. The gasket style and elastomeric material
(grade) shall be verified as suitable for the intended service as specified. Gaskets shall
be molded and produced by Victaulic. Grooved end shall be clean and free from
indentations, projections, and roll marks in the area from pipe end to groove for proper
gasket sealing. A Victaulic factory-trained field representative shall provide on-site
training for contractor's field personnel in the proper use of grooving tools and
installation of grooved piping products. Factory-trained representative shall
periodically review the product installation. Contractor shall remove and replace any
improperly installed products.

Vic Press 304™ Pressure-Sealed Joints: Pipe shall be certified for use with the Vic
Press 304™ system. Pipe shall be square cut, +/- 0.030", properly deburred and
cleaned. Pipe ends shall be marked at the required location, using a manufacturer-
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supplied gauge, to ensure full insertion into the coupling or fitting during assembly.
Use a Victaulic "PFT" Series tool with the proper sized jaw for pressing.

R. PermaLynx Push-To-Connect Joints: Install in accordance with manufacturer's latest
recommendations. Follow the latest published literature as provided by Victaulic. Pipe
ends shall be cleaned, free from indentations, projections, burrs, and foreign matter.
Use a tube preparation tool as supplied by Victaulic to clean. Apply installation mark
in accordance with Victaulic instructions. Push copper tube into fittings to installation
depth mark, per Victaulic installation instructions. Keep fittings free of dirt and oil; use
only on potable water or oil-free compressed air systems.

3.5 INSTALLATION - DOMESTIC WATER PIPING SYSTEMS
A. Install domestic water piping system in accordance with ASME B31.9.

3.6 INSTALLATION - SANITARY WASTE AND VENT PIPING SYSTEMS

A. Install sanitary waste and vent piping systems in accordance with ASME B31.9.

B. Install sanitary waste and vent piping systems in accordance with local plumbing code.
C. Install bell and spigot pipe with bell end upstream.

D. Support cast iron drainage piping at every joint.

3.7 INSTALLATION - STORM DRAINAGE PIPING SYSTEMS

A. Install storm drainage piping systems piping in accordance with ASME B31.9.

B. Install storm drainage piping systems in accordance with local plumbing code.
C. Install bell and spigot pipe with bell end upstream.
D. Support cast iron drainage piping at every joint.

3.8 INSTALLATION - GAS PIPING SYSTEMS

A. Install LPG piping in accordance with NFPA 54.

B. Provide support for utility meters in accordance with requirements of utility company.

C. Install vent piping from gas pressure reducing valves to outdoors and terminate in
weatherproof hood.

D. Install gas pressure regulator vent full size opening on regulator and terminate outdoors

or as indicated on Drawings.
3.9 FIELD QUALITY CONTROL

A. Refer to Division 01 - Execution and Closeout Requirements: Field inspecting, testing
and adjusting.

B. Test domestic water piping system in accordance with applicable code. Refer to
Section 22 05 00.
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C. Test sanitary waste and vent piping system in accordance with applicable code. Refer

to Section 22 05 00.

D. Test storm drainage piping system in accordance with applicable code. Refer to Section
22 05 00.

E. Pressure test LPG piping in accordance with NFPA 58.

3.10  CLEANING

A. Division 01 — Execution and Closeout Requirements: Field inspecting, testing and
adjusting.

B. Clean and disinfect the domestic water distribution system in accordance with Section
22 05 00.

END OF SECTION 220503
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SECTION 220523 — GENERAL DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
L. Gate valves.
2. Ball valves.
3. Plug valves.
4. Butterfly valves.
5. Check valves.
B. Related Sections:
1. Section 22 05 03 — Plumbing Pipe, Tube and Fittings
2. Section 22 05 29 - Hangers and Supports for Plumbing Piping and Equipment.
3. Section 22 07 00 - Plumbing Insulation

1.2 REFERENCES

A. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 67 - Butterfly Valves.
2. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
3. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends.

1.3 SUBMITTALS

A. Division 01 - Submittal Procedures: Requirements for submittals.

GENERAL DUTY VALVES FOR PLUMBING 220523 - 1
PIPING



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set
B. Product Data: Submit manufacturers catalog information with valve data and ratings for
each service.

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining
procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

Grooved joint couplings and fittings shall be shown on drawings and product submittals,
and shall be specifically identified with the applicable Victaulic style or series number.

1.4 CLOSEOUT SUBMITTALS
A. Division 01 - Execution and Closeout Requirements: Requirements for submittals.
B. Project Record Documents: Record actual locations of valves.
C. Operation and Maintenance Data: Submit installation instructions, spare parts lists,
exploded assembly views.
1.5 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing Products specified in this section
with minimum three years documented experience.
B. Installer: Company specializing in performing work of this section with minimum years
documented experience.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Division 01 - Product Requirements: Requirements for transporting, handling, storing,
and protecting products.
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Provide temporary protective coating on cast iron and steel valves.
1.7 ENVIRONMENTAL REQUIREMENTS
A. Division 01 - Product Requirements: Environmental conditions affecting products on site.
B. Do not install valves underground when bedding is wet or frozen.
1.8 WARRANTY
A. Division 01 - Execution and Closeout Requirements: Requirements for warranties.
B. Furnish five year manufacturer warranty for valves excluding packing.
1.9 EXTRA MATERIALS
A. Division 01 - Execution and Closeout Requirements: Requirements for extra materials.
B. Furnish two packing kits for each size valve.
GENERAL DUTY VALVES FOR PLUMBING 220523 -2
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PART 2 - PRODUCTS

2.1 GATE VALVES

A. Manufacturers:
1. Crane Valve, North America.
2. Hammond Valve.
3. Milwaukee Valve Company.
4. NIBCO, Inc.
5. Stockham Valves & Fittings.
B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet,

rising stem, hand-wheel, inside screw with back-seating stem, solid wedge disc, alloy seat
rings, solder or threaded ends.

C. 2-1/2 inches and Larger: MSS SP 70, Class 125, cast iron body, bronze trim, bolted
bonnet, non-rising stem, hand-wheel, outside screw and yoke, solid wedge disc with
bronze seat rings, flanged ends. Furnish chain-wheel operators for valves 6 inches and
larger mounted over 8 feet above floor.

2.2 BALL VALVES

A. Manufacturers:
1. Crane Valve, North America.
2. Hammond Valve Model.
3. Milwaukee Valve Company.

4, NIBCO, Inc. Model.
5. Stockham Valves & Fittings Model.
6. Victaulic Series 722, 589 & 300.

B. 4 inch and Smaller: MSS SP 110, 600 psi WOG, two piece brass or bronze body, chrome
plated brass ball and stem, full port, PTFE seats, blow-out proof stem, solder or threaded
ends, lever handle.

C. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, type 316 stainless
steel ball, full port, teflon seats, blow-out proof stem, solder or threaded ends, lever
handle.

D. Drain valves at bottom of domestic water risers: % in size, MSS SP 110, 600 psi WOG,
two piece bronze body, full port, blowout-proof stem, stainless steel ball and stem, solder
end x ¥4 hose connection with cap and chain, lever handle. NIBCO S-585-70-66-HC.

GENERAL DUTY VALVES FOR PLUMBING 220523 -3
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E. 2 inches and smaller: MSS SP 110, 300 psi CWP, forged brass two piece body, chrome-
plated brass ball and stem, TFE seats, Fluoroelastomer seals, blow-out proof stem,
pressure-sealed ends, lever handle. Victaulic Series 589.

F. 1-1/2” and smaller: MSS SP 110, 200 psi CWP, forged brass two piece body, chrome-

plated copper alloy ball and copper alloy stem, PTFE seats, Fluorocarbon or ring stem
seal, push-to-connect ends, lever handle. Victaulic 300 Series.

23 PLUG VALVES

A.

Manufacturers:

1. DeZURIK, Unit of SPX Corp.
2. Flow Control Equipment, Inc.
3. Homestead Valve.

2 inches and Smaller: MSS SP 78, Class 150, semi-steel construction, round port, full
pipe area, pressure lubricated, teflon packing, threaded ends. Furnish one plug valve
wrench for every ten plug-valves with minimum of one wrench.

2-1/2 inches and Larger: MSS SP 78, Class 150,[semi-steel construction, round port, full
pipe area, pressure lubricated, teflon packing, flanged ends. Furnish wrench-operated.

24 BUTTERFLY VALVES

A. Manufacturers:
1. Crane Valve, North America.
2. Hammond Valve.
3. Milwaukee Valve Company.
4, NIBCO, Inc.
5. Stockham Valves & Fittings.
6. Victaulic Series Vic®-300 MasterSeal™ and Vic®-300 AGS.
B. 2-1/2 inches and Larger: MSS SP 67, Class 200.
1. Body: Cast or ductile iron, lug or grooved ends, stainless steel stem, extended
neck.
2. Disc: Chrome plated, electroless nickel coated or PPS coated ductile iron or
stainless steel, offset disc to provide continuous 360 degree seating.
3. Seat: Resilient replaceable EPDM.
4, Handle and Operator: Infinite position lever handle with memory stop, gear
operator with handwheel or power actuator.
GENERAL DUTY VALVES FOR PLUMBING 220523 -4
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2.5 CHECK VALVES

A. Horizontal Swing Check Valves:

1. Manufacturers:
a. Crane Valve, North America
b. Hammond Valve.
c. Milwaukee Valve Company.
d. NIBCO, Inc.
e. Stockham Valves & Fittings.
f. Victaulic Company.
2. 2 inches and Smaller: MSS SP 80, Class 150, bronze body and cap, bronze seat,

Buna-N disc, solder or threaded ends.

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, cast iron body, bolted cap,
bronze or cast iron disc, renewable disc seal and seat, flanged ends.

4. 2 inches through 4 inches: 300 psi, cast ductile iron body, bonnet cap drilled and
tapped with 1/2" NPT, stainless steel Type 316 clapper and clapper pin, grooved
ends, Teflon, EPDM or fluoroelastomer seat and EPDM, fluoroelastomer bonnet
gasket.

B. Spring Loaded Check Valves:
1. Manufacturers:

a. Crane Valve, North America.
b. Hammond Valve.
c. Milwaukee Valve Company.
d. NIBCO, Inc.
e. Stockham Valves & Fittings.
f. Victaulic Company.

2. 2 inches and Smaller: MSS SP 80, Class 250 bronze body, in-line spring lift
check, silent closing, Buna-N disc, integral seat, solder or threaded ends.

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, wafer or globe style, cast iron
body, bronze seat, center guided bronze disc, stainless steel spring and screws,
flanged ends.

4. 2 inches through 3 inches: 365 psi CWP rating, non-slam, silent type with
ductile iron body, stainless steel spring, brass shaft and stainless steel disc seats

GENERAL DUTY VALVES FOR PLUMBING 220523 -5
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against the o-ring seal which is mounted on the electroless nickel plated end face.
Victaulic Series 716H.

5. 4 inches through 12 inches: 300 psi CWP rating, non-slam, silent type with
ductile iron body and stainless steel spring and shaft. Victaulic Series 716 and
Series 779 with venturi-taps.

6. 14 inches through 24 inches: 230 psi CWP rating, ductile iron body, spring
actuated stainless steel disc and shaft, EPDM seat bonded to the valve body.
Victaulic Series W715.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Division 01 - Administrative Requirements: Verification of existing conditions before
starting work.

Verify piping system is ready for valve installation.

3.2 INSTALLATION

A.

B.

e

m Q

p—

Install valves with stems upright or horizontal, not inverted.

Install brass male adapters each side of valves in copper piped system. Solder adapters to
pipe.

Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of
piping, bases of vertical risers, and at equipment.

Install valves with clearance for installation of insulation and allowing access.

Provide access where valves and fittings are not accessible. Coordinate size and location
of access doors with Division 08.

Refer to Section 22 05 29 for pipe hangers.
Refer to Section 22 07 00 for insulation requirements for valves.
Refer to Section 22 05 03 for piping materials applying to various system types.

Grooved end valves shall be installed in accordance with the manufacturer's (Victaulic)
guidelines and recommendations. Grooved end shall be clean and free from indentations
and projections. A Victaulic factory-trained field representative shall provide on-site
training for contractor's field personnel in the proper use of grooving tools and
installation of grooved piping products. Factory-trained representative shall periodically
review the product installation. Contractor shall remove and replace any improperly
installed products.

33 VALVE APPLICATIONS

A. Valves installed in the domestic water piping system shall be Lead-Free per NSF 61,
Annex G requirements.
GENERAL DUTY VALVES FOR PLUMBING 220523 -6
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B. Install shutoff and drain valves at locations indicated on Drawings in accordance with
this Section.

C. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or
vertical risers.

D. Install globe valves for throttling, bypass, or manual flow control services.
Install spring loaded check valves on discharge of water pumps.

F. Install lever and weight, lever and spring check valves on discharge of pumps in pumped
sanitary pumped storm water piping.

G. Install lug end butterfly valves adjacent to equipment when functioning to isolate
equipment.

H. Install ball valves in domestic water systems for shut-off service.

L Install globe valves in domestic water systems for throttling service.

J. Install gate valves in sanitary systems for shut-off service.

K. Install gate valves in storm water systems for shut-off service.

END OF SECTION 220523
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SECTION 220529 — HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
L. Pipe hangers and supports.
2. Hanger rods.
3. Inserts.
4. Flashing.
5. Sleeves.
6. Mechanical sleeve seals.
7. Formed steel channel.
8. Firestopping relating to plumbing work.
9. Firestopping accessories.

10. Equipment bases and supports.

B. Related Sections:
1. Section 22 05 03 — Plumbing Pipe, Tube and Fittings.
2. Division 03 - Concrete Forming and Accessories.
3. Division 03 - Cast-In-Place Concrete.
4. Division 07 - Joint Protection.
5. Division 09 - Painting and Coating.
6. Division 07 - Requirements for roof flashing installation.

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.9 - Building Services Piping.
B. ASTM International:
1. ASTM E84 - Test Method for Surface Burning Characteristics of Building
Materials.
HANGERS AND SUPPORTS FOR PLUMBING 220529 - 1
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2. ASTM E119 - Method for Fire Tests of Building Construction and Materials.
3. ASTM ES814 - Test Method of Fire Tests of Through Penetration Firestops.
4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe
Hangers.
5. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.
C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. FM Global:

1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved
By Factory Mutual Research For Property Conservation.

E. Manufacturers Standardization Society of the Valve and Fittings Industry:

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.

2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.

3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
F. Underwriters Laboratories Inc.:

1. UL 263 - Fire Tests of Building Construction and Materials.

2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

3. UL 1479 - Fire Tests of Through-Penetration Firestops.

4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.

5. UL - Fire Resistance Directory.

1.3 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to arrest
movement of fire, smoke, heat, and hot gases through fire rated construction.

1.4 SYSTEM DESCRIPTION

A. Firestopping Materials: shall comply with ASTM E119, ASTM E814, and/or UL 263,
UL 1479 to achieve fire ratings as noted on Drawings for adjacent construction, but not
less than 1 hour fire rating.

1. Ratings may be 3-hours for firestopping in through-penetrations of 4-hour fire
rated assemblies unless otherwise required by applicable codes.

HANGERS AND SUPPORTS FOR PLUMBING 220529 -2
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1.5 PERFORMANCE REQUIREMENTS

A.

Firestopping: Conform to UL for fire resistance ratings and surface burning
characteristics.

Firestopping: Provide certificate of compliance from authority having jurisdiction
indicating approval of materials used.

1.6 SUBMITTALS

A.
B.

E.

Division 01 - Submittal Procedures.

Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load
capacity.

2. Firestopping: Submit data on product characteristics, performance and limitation
criteria.

Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating
items, and required listed design numbers to seal openings to maintain fire resistance
rating of adjacent assembly.

Manufacturer's Installation Instructions:
1. Hangers and Supports: Submit special procedures and assembly of components.
2. Firestopping: Submit preparation and installation instructions.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.7 QUALITY ASSURANCE

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814
with 0.10 inch water gage minimum positive pressure differential to achieve fire F-
Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.
1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-
hour.

2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as
indicated on Drawings, but not less than 1-hour.
a. Floor Penetrations within Wall Cavities: T-Rating is not required.

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies:
Materials to resist free passage of flame and products of combustion.

L. Noncombustible Penetrating Items: Noncombustible materials for penetrating
items connecting maximum of three stories.
2. Penetrating Items: Materials approved by authorities having jurisdiction for
penetrating items connecting maximum of two stories.
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C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or
UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which
joint is installed.

D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10
inch water gage minimum positive pressure differential to achieve fire resistant rating as
indicated on Drawings for floor assembly.

E. Surface Burning Characteristics: 25/450 flame spread/smoke developed index when
tested in accordance with ASTM Eg84.

F. Perform Work in accordance AWS D1.1 for welding hanger and support attachments to

building structure.

1.8 QUALIFICATIONS

A.

B.

Manufacturer: Company specializing in manufacturing Products specified in this section
with 5 years documented experience.

Installer: Company specializing in performing Work of this section with minimum 5
years documented experience.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

Division 01 - Product Requirements: Requirements for transporting, handling, storing,
and protecting products.

Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

Protect from weather and construction traffic, dirt, water, chemical, and damage, by
storing in original packaging.

1.10 ENVIRONMENTAL REQUIREMENTS

A.

B.

D.

Division 01 - Product Requirements: Environmental conditions affecting products on site.

Do not apply firestopping materials when temperature of substrate material and ambient
air is below 60 degrees F.

Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.

Provide ventilation in areas to receive solvent cured materials.

1.11  FIELD MEASUREMENTS

A.

Verify field measurements prior to fabrication.

1.12 WARRANTY

A. Division 01 - Execution and Closeout Requirements: Product warranties and product
bonds.
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B. Furnish five year manufacturer warranty for pipe hangers and supports.

PART 2 - PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A. Manufacturers:
L. Carpenter & Paterson Inc.
2. Creative Systems Inc.
3. Flex-Weld, Inc.
4. Glope Pipe Hanger Products Inc.
5. Michigan Hanger Co.
6. Superior Valve Co.

B. Plumbing Piping - DWV:

1. Conform to ASME B31.9, ASTM F708, MSS SP58, MSS SP69 and MSS SP&9.

2. Hangers for Pipe Sizes 1-1/2 inches and Larger: Carbon steel, adjustable, clevis.

3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger
rods.

4. Vertical Support: Steel riser clamp.

5. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and

concrete pier or steel support.
6. Copper Pipe Support: Copper-plated, carbon-steel adjustable, ring.

C. Plumbing Piping - Water:

1. Conform to ASME B31.9, ASTM F708, MSS SP58, MSS SP69 and MSS SP89.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split
ring.

3. Hangers for Cold Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.

4. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron
roll, double hanger.

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger
rods.

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel

channels with welded spacers and hanger rods, cast iron roll.

HANGERS AND SUPPORTS FOR PLUMBING 220529 -5
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8. Vertical Support: Steel riser clamp.
9. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple,

floor flange, and concrete pier or steel support.

10. Floor Support for Hot Pipe Sizes 4 inches and Smaller: Cast iron adjustable pipe
saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

1. Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll
and stand, steel screws, and concrete pier or steel support.

12. Copper Pipe Support: Copper-plated, Carbon-steel ring.
22 ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous
threaded.

23 INSERTS

A. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to
forms; size inserts to suit threaded hanger rods.

2.4 FLASHING
A. Metal Flashing: 26 gage thick galvanized steel.
B. Metal Counterflashing: 22 gage thick galvanized steel.
C. Lead Flashing:
1. Waterproofing: 5 1b./sq. ft sheet lead.
2. Soundproofing: 1 lb./sq. ft sheet lead.
D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.
E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.
2.5 SLEEVES
A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet
Floors: Steel pipe or 18 gage thick galvanized steel.

C. Sealant: Acrylic; refer to Section 07 90 00.

2.6 MECHANICAL SLEEVE SEALS

A. Manufacturers:
1. Thunderline Link-Seal, Inc.
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2. NMP Corporation.
B. Product Description: Modular mechanical type, consisting of interlocking synthetic

rubber links shaped to continuously fill annular space between object and sleeve,
connected with bolts and pressure plates causing rubber sealing elements to expand when
tightened, providing watertight seal and electrical insulation.

2.7 FORMED STEEL CHANNEL

A. Manufacturers:
I. B-Line Systems.
2. Unistrut Corp.
B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

2.8 FIRESTOPPING

A. Manufacturers:
1. Dow Corning Corp.
2. Fire Trak Corp.
3. Hilti Corp.
4. International Protective Coating Corp.
5. 3M fire Protection Products.
6. Specified Technology, Inc.
B. Product Description: Different types of products by multiple manufacturers are

acceptable as required to meet specified system description and performance
requirements; provide only one type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: [Single] [Multiple] component
silicone elastomeric compound and compatible silicone sealant.

2. Foam Firestopping Compounds: [Single] [Multiple] component foam compound.

3. Formulated Firestopping Compound of Incombustible Fibers: Formulated

compound mixed with incombustible non-asbestos fibers.

4, Fiber Stuffing and Sealant Firestopping: Composite of [mineral] [ceramic] fiber
stuffing insulation with silicone elastomer for smoke stopping.

5. Mechanical Firestopping Device with Fillers: Mechanical device with
incombustible fillers and silicone elastomer, covered with sheet stainless steel
jacket, joined with collars, penetration sealed with flanged stops.

6. Intumescent Firestopping: Intumescent putty compound which expands on
exposure to surface heat gain.

HANGERS AND SUPPORTS FOR PLUMBING 220529 -7
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7. Firestop Pillows: Formed mineral fiber pillows.

C.

Color: As selected from manufacturer’s full range of colors.

2.9 FIRESTOPPING ACCESSORIES

A.

Primer: Type recommended by firestopping manufacturer for specific substrate surfaces
and suitable for required fire ratings.

Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and
other devices required to position and retain materials in place.

General:

1. Furnish UL listed products or products tested by other approved independent
testing laboratory.

2. Select products with rating not less than rating of wall or floor being penetrated.
Non-Rated Surfaces:

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or
ceiling plates for covering openings in occupied areas where piping is exposed.

2. For exterior wall openings below grade, furnish mechanical sealing device to
continuously fill annular space between piping and cored opening or water-stop
type wall sleeve.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.
C.

Division 01 - Administrative Requirements: Verification of existing conditions before
starting work.

Verify openings are ready to receive sleeves.

Verify openings are ready to receive firestopping.

3.2 PREPARATION

A.

m o 0 &

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting
bond of firestopping material.

Remove incompatible materials affecting bond.
Install backing or damming materials to arrest liquid material leakage.
Obtain permission from Architect/Engineer before using powder-actuated anchors.

Obtain permission from Architect/Engineer before drilling or cutting structural members.

33 INSTALLATION - INSERTS

A.

Install inserts for placement in concrete forms.
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B. Install inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches
and larger.
D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

34 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install in accordance with ASME B31.1, ASME B31.5, ASME 31.9, ASTM F708, MSS
SP 58, MSS SP 69, MSS SP 89.

B. Support vertical piping and tubing at base and at each floor.

C. Support horizontal piping as scheduled.

D. Install hangers with minimum 1/2 inch space between finished covering and adjacent
work.
E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm)

minimum rods.

F. Maximum spans below were taken from MSS SP-69 for water service and from model
plumbing codes. Most restrictive piping and spacing dimensions are shown.

G. Install hangers for CAST-IRON SOIL piping with the following maximum horizontal
spacing and minimum rod diameters:

PIPE SIZE HORIZ%?K%E\%ANGER ROD DIAMETER
(IN.) (FT) (IN.)
1%, 2 5 3/8
3 5 172
4,5 5 5/8
6 5 3/4
8-12 5 7/8
1. Install supports for vertical cast-iron soil piping every 15 feet.
H. Install hangers for STEEL piping with the following maximum horizontal spacing and
minimum rod diameters:
PIPE SIZE HORIZ(;I;iéIII'\IIéANGER ROD DIAMETER
(IN.) (FT) (IN.)
HANGERS AND SUPPORTS FOR PLUMBING 220529 -9
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<1% 7 3/8
1 9 3/8
2 10 3/8
3 11 1/2
4 12 5/8
6 12 3/4
8-12 12 7/8
1. Install supports for vertical steel piping every 15 feet.
L. Install hangers for COPPER tubing with the following maximum horizontal spacing and
minimum rod diameters:
PIPE SIZE HORIZ%?;QE\I}(I}ANGER ROD DIAMETER
(IN.) (FT) (IN.)
<1% 5 3/8
1%, 2 6 3/8
2% 8 1/2
3,4,5 10 12
6 10 5/8
8 10 3/4
1. Install supports for vertical copper tubing every 10 feet (3 m).
J. Support horizontal CPVC piping as scheduled below:
PIPE SIZE HORIZ%E;@E\]}(I}ANGER ROD DIAMETER
(IN.) (FT) (IN.)
<1 3 3/8
1%, 2 4 3/8
2,3 4 1/2
4,5 4 5/8
6 4 3/4
HANGERS AND SUPPORTS FOR PLUMBING 220529 - 10
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8 4 3/4
1. Install vertical supports for CPVC piping every 5 ft for piping 1” and smaller and

T o0 zZ g F

R.

every 6 ft for 14 and larger

Install hangers for DWV PVC piping with the following maximum horizontal spacing
and minimum rod diameters:

PIPE SIZE HORIZ%I;K?;E\I%ANGER ROD DIAMETER

(IN.) (FT) (IN.)

<1 3 3/8

1%, 2 4 3/8

2,3 4 12

4,5 4 5/8

6 4 3/4

8 4 3/4

1. Install supports for vertical PVC piping every 48 inches.

Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment.

Support horizontal cast iron pipe adjacent to each hub.

Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's
written instructions.

Prime coat exposed steel hangers and supports. Refer to Division 09. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

Provide clearance in hangers and from structure and other equipment for installation of
insulation. Refer to Section 22 07 00.

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6
inches beyond supported equipment. Refer to Section 03 30 00.
B. Using templates furnished with equipment, install anchor bolts, and accessories for
mounting and anchoring equipment.
C. Construct supports of steel members. Brace and fasten with flanges bolted to structure.
HANGERS AND SUPPORTS FOR PLUMBING 220529 - 11
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3.6 INSTALLATION - FLASHING

A.

Provide flexible flashing and metal counterflashing where piping penetrates weather or
waterproofed walls and floors.

Flashing for roof penetrations shall be provided by the roofing contractor.

Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on
sides with minimum 36 x 36 inch sheet size. Fasten flashing to drain clamp device.

Seal floor, shower and/or mop sink drains watertight to adjacent materials.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars
above roof jacks. Screw vertical flange section to face of curb.

3.7 INSTALLATION - SLEEVES

A.
B.

F.

Exterior watertight entries: Seal with mechanical sleeve seals.
Set sleeves in position in forms. Provide reinforcing around sleeves.

Size sleeves large enough to allow for movement due to expansion and contraction.
Provide for continuous insulation wrapping.

Extend sleeves through floors linch above finished floor level. Caulk sleeves.

Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent
work with firestopping insulation and caulk [airtight]. Provide close fitting metal collar or
escutcheon covers at both sides of penetration.

Install chrome plated steel or stainless steel escutcheons at finished surfaces.

3.8 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing penetrating
sleeves, piping and other items, requiring firestopping.
B. Fire Rated Surface:
1. Seal opening at rated floor, wall, partition, ceiling, and/or roof as follows:
a. Install sleeve through opening and extending beyond minimum of 1 inch
on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.
c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to
meet fire rating of structure penetrated.
C. Non-Rated Surfaces:
HANGERS AND SUPPORTS FOR PLUMBING 220529 - 12
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1. Seal opening through non-fire rated wall, partition, floor, ceiling, and/or roof

opening as follows:

a. Install sleeve through opening and extending beyond minimum of 1 inch
on both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.

c. Install type of firestopping material recommended by manufacturer.

2. Install wall escutcheons, floor plates or ceiling plates where conduit, penetrates
non-fire rated surfaces in occupied spaces. Occupied spaces include rooms with
finished ceilings and where penetration occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical
sealing device to size of piping and tighten in place, in accordance with
manufacturer's instructions.

4, Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital
spaces, computer rooms, telecommunication rooms, data rooms and. Apply
sealant to both sides of penetration to completely fill annular space between
sleeve and conduit.

3.9 FIELD QUALITY CONTROL

A. Division 01 - Execution and Closeout Requirements: Field inspecting, testing, adjusting,
and balancing.

B. Inspect installed firestopping for compliance with specifications and submitted schedule.
3.10 CLEANING

A. Division 01 - Execution and Closeout Requirements: Requirements for cleaning.

B. Clean adjacent surfaces of firestopping materials.

3.11  PROTECTION OF FINISHED WORK

A. Division 01 - Execution and Closeout Requirements: Requirements for protecting
finished Work.
B. Protect adjacent surfaces from damage by material installation.

END OF SECTION 220529
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SECTION 220553 — IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART I - GENERAL

1.1 SUMMARY

A.

Section Includes:

1. Nameplates.

2. Tags.

3. Stencils.

4. Pipe markers.

5. Ceiling tacks.

6. Labels.

7. Lockout devices.

Related Sections:

1. Division 09 - Painting and Coating: Execution requirements for painting specified by
this section.

1.2 REFERENCES

A.

American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems.
National Fire Protection Association:

1. NFPA 99 - Standard for Health Care Facilities.

1.3 SUBMITTALS

A. Division 01 - Submittal Procedures: Submittal procedures.
B. Product Data: Submit manufacturers catalog literature for each product required.
C. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures,
and installation.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
IDENTIFICATION FOR PLUMBING PIPING AND 220553 -1
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1.4 CLOSEOUT SUBMITTALS

A. Division 01 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of tagged valves; include valve tag
numbers.

1.5 QUALITY ASSURANCE

A. Conform to NFPA 99 requirements for labeling and identification of medical gas piping
systems and accessories.

B. Conform to ASME A13.1 for color scheme for identification of piping systems and
accessories.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

1.7 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.

1.8 EXTRA MATERIALS
A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance products.
B. Furnish two containers of spray-on adhesive.

PART 2 - PRODUCTS

2.1 NAMEPLATES

A. Manufacturers:
1. Craftmark Identification Systems.
2. Safety Sign Co.
3. Seton Identification Products.
B. Product Description: Laminated three-layer plastic with engraved black letters on light

contrasting background color.

2.2 TAGS
A. Manufacturers:
L. Craftmark Identification Systems.
IDENTIFICATION FOR PLUMBING PIPING AND 220553 -2
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2. Safety Sign Co.
3. Seton Identification Products.
B. Plastic Tags:
1. Laminated three-layer plastic with engraved letters on light contrasting background

color. Tag size minimum 1-1/2 inches diameter.

C. Metal Tags:

1. Aluminum with stamped letters; tag size minimum 1-1/2 inches diameter with
finished edge.
D. Information Tags:
1. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-

1/4 x 5-5/8 inches with grommet and self-locking nylon ties.

E. Tag Chart: Typewritten letter size list of applied tags and location in anodized aluminum
frame.
23 STENCILS
A. Stencils: With clean cut symbols and letters of following size:
1. Up to 2 inches Outside Diameter of Insulation or Pipe: 1/2 inch high letters.
2. 2-1/2 to 6 inches Outside Diameter of Insulation or Pipe: 1-inch high letters.
3. Over 6 inches Outside Diameter of Insulation or Pipe: 2 inche high letters.
B. Stencil Paint: As specified in Section 09 90 00, semi-gloss enamel, colors and lettering size
conforming to ASME A13.1.
2.4 PIPE MARKERS
A. Color and Lettering: Conform to ASME A13.1; “Scheme for the Identification of Piping
Systems”
B. Plastic Pipe Markers:
1. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe
covering. Larger sizes may have maximum sheet size with spring fastener.
C. Plastic Tape Pipe Markers:
1. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed
markings.
D. Plastic Underground Pipe Markers:
1. Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by 4
mil thick, manufactured for direct burial service.
IDENTIFICATION FOR PLUMBING PIPING AND 220553 -3

EQUIPMENT



LS3Pp GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

2.5 CEILING TACKS

A. Description: Steel with 3/4 inch diameter color-coded head.
B. Color code as follows:
1. Plumbing valves: Green.
2.6 LABELS
A. Description: Aluminum, size 1.9 x 0.75 inches, adhesive backed with printed identification

and bar code.
2.7 LOCKOUT DEVICES

A. Lockout Hasps:

1. Anodized aluminum hasp with erasable label surface;size minimum 7-1/4 x 3 inches.
B. Valve Lockout Devices:
1. Steel device preventing access to valve operator, accepting lock shackle.

PART 3 - EXECUTION

3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
B. Prepare surfaces in accordance with Division 09 for stencil painting.

32 INSTALLATION

A. Apply stencil painting in accordance with Division 09.

B Install identifying devices after completion of coverings and painting.

C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

D Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. For

unfinished canvas covering, apply paint primer before applying labels.

Install tags using corrosion resistant chain. Number tags consecutively by location.

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.
G. Identify water heaters, pumps, tanks, and water treatment devices with plastic nameplates.
Identify in-line pumps and other small devices with tags.
H. Identify control panels and major control components outside panels with plastic nameplates.
L Identify valves in main and branch piping with tags.
IDENTIFICATION FOR PLUMBING PIPING AND 220553 -4
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J. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe markers.

Identify service, flow direction, and pressure. Install in clear view and align with axis of
piping. Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and tee, at each side of penetration of structure or enclosure, and at
each obstruction.

K. Provide ceiling tacks to locate valves above T-bar type panel ceilings. Locate in corner of
panel closest to equipment.

END OF SECTION 220553
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SECTION 220700 — PLUMBING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Plumbing piping insulation, jackets and accessories.
2. Plumbing equipment insulation, jackets and accessories.
B. Related Sections:
1. Section 22 05 29 — Hangers and Supports for Plumbing Piping and Equipment.
2. Division 09 - Painting and Coating: Execution requirements for painting insulation

jackets and covering specified by this section.
1.2 REFERENCES

A. ASTM International:

1. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip.

2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

3. ASTM C450 - Standard Practice for Prefabrication and Field Fabrication of Thermal
Insulating Fitting Covers for NPS Piping, Vessel Lagging, and Dished Head Segments.

4, ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form.

5. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal
Insulation.

6. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal

Insulation for Nominal Sizes of Pipe and Tubing (NPS System).

7. ASTM (921 - Standard Practice for Determining the Properties of Jacketing Materials
for Thermal Insulation.

8. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders
for Thermal Insulation.

9. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
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10. ASTM E&84 - Standard Test Method for Surface Burning Characteristics of Building

1.3

1.4

1.5

1.6

Materials.

11. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

B. National Fire Protection Association:
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building
Materials.
C. Underwriters Laboratories Inc.:
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
SUBMITTALS
A. Division: Submittal procedures.
B. Product Data: Submit product description, thermal characteristics and list of materials and

thickness for each service, and location.

C. Manufacturer's Installation Instructions: Submit manufacturers published literature indicating
proper installation procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
QUALITY ASSURANCE
A. Test pipe insulation for maximum flame spread index of 25 and maximum smoke developed

index of not exceeding 50 in accordance with ASTM E84, UL 723, and NFPA 255.

B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters.

C. Factory fabricated fitting covers manufactured in accordance with ASTM C450.
QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with

minimum three years documented experience.

B. Applicator: Company specializing in performing Work of this section with minimum three
years documented experience.

DELIVERY, STORAGE, AND HANDLING
A. Division 01: Requirements for transporting, handling, storing, and protecting products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification, including product density and thickness.

C. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by
storing in original wrapping.
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1.7 ENVIRONMENTAL REQUIREMENTS
A. Division 01 - Product Requirements: Environmental conditions affecting products on site.

B. Install insulation only when ambient temperature and humidity conditions are within range
recommended by manufacturer.

C. Maintain temperature before, during, and after installation for minimum period of 24 hours.
1.8 FIELD MEASUREMENTS
A. Verify all field measurements prior to fabrication.

1.9 WARRANTY

A. Division 01: Product warranties and product bonds.
B. Furnish one year minimum.
C. Furnish five year manufacturer warranty for man made fiber.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Manufacturers for Glass Fiber and Mineral Fiber Insulation Products:
1. CertainTeed.
2. Knauf.
3. Johns Manville.
4, Owens-Corning.
B. Manufacturers for Closed Cell Elastomeric Insulation Products:
1. Aeroflex. Aerocell.
2. Armacell, LLC. Armaflex.
3. Nomaco. K-flex.

22 PIPE INSULATION

A. TYPE P-1: ASTM C547, molded glass fiber pipe insulation.

1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: 0 to 850 degrees F.
3. Vapor Barrier Jacket: ASTM C1136, Type I, factory applied reinforced foil kraft with

self-sealing adhesive joints.

PLUMBING INSULATION 220700 - 3



LS3P GRIER MIDDLE SCHOOL 9201-218240

Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

4. Jacket Temperature Limit: minus 20 to 150 degrees F.

B. TYPE P-2: ASTM C547, molded glass fiber pipe insulation.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: 0 to 850 degrees F.

C. TYPE P-3: ASTM C612, semi-rigid, fibrous glass board noncombustible, end grain adhered

to jacket.

1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: 0 to 650 degrees F.
3. Vapor Barrier Jacket: ASTM C1136, Type 11, factory applied reinforced foil kraft with

self-sealing adhesive joints.
4, Jacket Temperature Limit: minus 20 to 150 degrees F.

D. TYPE P-4: ASTM C612, semi-rigid, fibrous glass board noncombustible.

1. Thermal Conductivity: 0.27 at 75 degrees F.
E. TYPE P-5: ASTM C534, Type 1, flexible, closed cell elastomeric insulation, tubular.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: Range: Minus 70 to 180 degrees F.
F. TYPE P-6: ASTM C534, Type 1, flexible, closed cell elastomeric insulation, tubular.
1. Thermal Conductivity: 0.30 at 75 degrees F.
2. Maximum Service Temperature: 300 degrees F.
3. Operating Temperature Range: Range: Minus 58 to 300 degrees F.
G. TYPE P-7: ASTM C534, Type I, flexible, nonhalogen, closed cell elastomeric insulation,
tubular.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Maximum Service Temperature: 250 degrees F.
3. Operating Temperature Range: Range: Minus 58 to 250 degrees F.

23 PIPE INSULATION JACKETS
A. Vapor Retarder Jacket:
1. ASTM (921, white Kraft paper with glass fiber yarn, bonded to aluminized film.

2. Moisture vapor transmission: ASTM E96; 0.02 perm-inches.
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B. PVC Plastic Pipe Jacket:
1. Product Description: ASTM D1784, One piece molded type fitting covers and sheet
material, off-white color.
2. Thickness: 15 mil.
3. Connections: Pressure sensitive color matching vinyl tape.
C. Aluminum Pipe Jacket (for exterior applications):

L.

6.

ASTM B209.

Thickness: 0.016 inch thick sheet.

Finish: Embossed.

Joining: Longitudinal slip joints and 2 inch laps.

Fittings: 0.016 inch thick die shaped fitting covers with factory attached protective
liner.

Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum.

2.4 PIPE INSULATION ACCESSORIES

A.
B.

1.

Vapor Retarder Lap Adhesive: Compatible with insulation.
Covering Adhesive Mastic: Compatible with insulation.

Piping 1-1/2 inches diameter and smaller: Galvanized steel insulation protection shield. MSS
SP-69, Type 40. Length: Based on pipe size and insulation thickness.

Piping 2 inches diameter and larger: Wood insulation saddle, hard maple. Inserts length: not
less than 6 inches long, matching thickness and contour of adjoining insulation.

Closed Cell Elastomeric Insulation Pipe Hanger: Polyurethane insert with aluminum or
stainless steel jacket single piece construction with self adhesive closure. Thickness to match
pipe insulation.

Insulating Cement: ASTM C195; hydraulic setting on mineral wool.
Adhesives: Compatible with insulation.

Indoor Vapor Retarder Finish:

a. Cloth: Untreated; 9 0z/sq yd weight.
b. Vinyl emulsion type acrylic, compatible with insulation, white color.

2.5 EQUIPMENT INSULATION

A.

TYPE E-1: ASTM C553; glass fiber, flexible or semi-rigid, noncombustible.

1.

Thermal Conductivity: 0.24 at 75 degrees F.
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2. Operating Temperature Range: 0 to 450 degrees F.

3. Density: 1.65 pound per cubic foot.
B. TYPE E-2: ASTM C612; glass fiber, rigid board, noncombustible with factory applied kraft
reinforced aluminum foil jacket.

1. Thermal Conductivity: 0.24 at 75 degrees F.

2. Operating Temperature Range: 0 to 450 degrees F.

3. Density: 3.0 pound per cubic foot.

4. Jacket Temperature Limit: minus 20 to 150 degrees F.

C. EQUIPMENT INSULATION JACKETS

D. PVC Plastic Equipment Jacket:
5. Product Description: ASTM D1785, sheet material, off-white color.
6. Minimum Service Temperature: -40 degrees F.
7. Maximum Service Temperature: 150 degrees F.
8. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.
9. Thickness: 30 mil.
10. Connections: Brush on welding adhesive with VOC content of 50 g/l according to CFR
59, Subpart D (EPA Method 24).
E. Aluminum Equipment Jacket:
1. ASTM B209.
2. Thickness: 0.020 inch thick sheet.
3. Finish: Embossed.
4, Joining: Longitudinal slip joints and 2 inch laps.
5. Fittings: 0.02 inch thick die shaped fitting covers with factory attached protective liner.
6. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum. 0.020 inch thick
stainless steel.
F. Canvas Equipment Jacket: UL listed, 6 0z/sq yd, plain weave cotton fabric with fire retardant

lagging adhesive compatible with insulation.

G. Vapor Retarder Jacket:
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1. ASTM (921, white Kraft paper with glass fiber yarn, bonded to aluminized film.

2. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.

H.

Field Applied Glass Fiber Fabric Jacket System:

1. Insulating Cement/Mastic: ASTM C195; hydraulic setting on mineral wool.
2. Glass Fiber Fabric:
a. Cloth: Untreated; 9 0z/sq yd weight.
b. Blanket: 1.0 Ib/cu ft density.
3. Indoor Vapor Retarder Finish:
a. Cloth: Untreated; 9 0z/sq yd weight.
b. Vinyl emulsion type acrylic, compatible with insulation, black white color.

2.6 EQUIPMENT INSULATION ACCESSORIES

A.

B.

E.

Vapor Retarder Lap Adhesive: Compatible with insulation.
Covering Adhesive Mastic: Compatible with insulation.
Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers. PLUMBING

Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM
C449/C449M.

Adhesives: Compatible with insulation.

2.7 ADHESIVES

A.

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature
range of 50 to 800 deg F.

L. Manufacturers:
a. Childers Products, Division of ITW; CP-97.
b. Foster Products Corporation, H. B. Fuller Company; 81-27/81-93.
c. Marathon Industries, Inc.; 290.
2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Cellular-Glass, Phenolic, Polyisocyanurate, and Polystyrene Adhesive: Solvent-based resin
adhesive, with a service temperature range of minus 75 to plus 300 deg F.
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2.

Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited
to, the following:

a. Childers Products, Division of ITW; CP-96.
b. Foster Products Corporation, H. B. Fuller Company; 81-33.

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type 11, Class 1.

1.

Manufacturers:

a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
C. Foster Products Corporation, H. B. Fuller Company; 85-75.

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

L.

Manufacturers:

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. Marathon Industries, Inc.; 225.

For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

1.

Manufacturers:

a. Childers Products, Division of ITW; CP-82.

b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. Marathon Industries, Inc.; 225.

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

G. PVC Jacket Adhesive: Compatible with PVC jacket.

1.

Manufacturers:

a. Dow Chemical Company (The); 739, Dow Silicone.

b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
C. Speedline Corporation; Speedline Vinyl Adhesive.
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2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.8 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content that meets the
requirement of the South Coast Air Quality Management District Rule #1168. VOC
limits to be per amendment date 1/7/05.

B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.
L. Manufacturers:
a. Childers Products, Division of ITW; CP-35.
b. Foster Products Corporation, H. B. Fuller Company; 30-90.
c. Marathon Industries, Inc.; 590.
2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F.
4. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
5. Color: White.
C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.
1. Manufacturers:
a. Childers Products, Division of ITW; CP-30.
b. Foster Products Corporation, H. B. Fuller Company; 30-35.
c. Marathon Industries, Inc.; 501.
2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
3. Service Temperature Range: 0 to 180 deg F.
4, Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
5. Color: White.
D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.
1. Manufacturers:
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a. Childers Products, Division of ITW; Encacel.
b. Foster Products Corporation, H. B. Fuller Company; 60-95/60-96.
c. Marathon Industries, Inc.; 570.

5.

6.

29 SEALANTS

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
Service Temperature Range: Minus 50 to plus 220 deg F.

Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
Color: White.

For outdoor aluminum finish, use 60-39 mastic.

A. Joint Sealants:
1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products -
Manufacturers:
a. Childers Products, Division of ITW; CP-76.
b. Foster Products Corporation, H. B. Fuller Company; 30-45.
c. Marathon Industries, Inc.; 405.
2. Joint Sealant for Polystyrene Products - Manufacturers:
a. Childers Products, Division of ITW; CP-70.
b. Foster Products Corporation, H. B. Fuller Company; 30-45/30-46.
c. Marathon Industries, Inc.; 405.
3. Materials shall be compatible with insulation materials, jackets, and substrates.
4. Permanently flexible, elastomeric sealant.
5. Service Temperature Range: Minus 100 to plus 300 deg F.
6. Color: White or gray.
7. For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B. FSK and Metal Jacket Flashing Sealants:
1. Manufacturers:
a. Childers Products, Division of ITW; CP-76-8.
b. Foster Products Corporation, H. B. Fuller Company; 95-44.
c. Marathon Industries, Inc.; 405.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
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3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: Aluminum.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. AS]J Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Manufacturers:
a. Childers Products, Division of ITW; CP-76.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4, Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: White.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.10  FIELD APPLIED FABRIC — REINFORCING MASH

A. Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. with a thread count
of 10 strands by 10 strands/sq. inch for covering pipe and pipe fittings.

1. Manufacturers:
a. Vimasco Corporation; Elastafab §94.
B. Woven Glass-Fiber Fabric for Equipment Insulation: Approximately 6 0z./sq. yd. with a thread

count of 5 strands by 5 strands/sq. inch for covering equipment.

L. Manufacturers:
a. Childers Products, Division of ITW; Chil-Glas No. 5.
C. Woven Polyester Fabric: Approximately 1 0z./sq. yd. with a thread count of 10 strands by 10
strands/sq. inch, in a Leno weave, for equipment and pipe.
1. Manufacturers:
a. Foster Products Corporation, H. B. Fuller Company; Mast-A-Fab.
b. Vimasco Corporation; Elastafab §94.

2.11 FIELD-APPLIED CLOTHS
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A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a
minimum of 8 0z./sq. yd..

1.

Manufacturers:

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.

2.12 SECUREMENTS

A. Bands:
1. Manufacturers:
a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
RPR Products, Inc.; Bands.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015
inch thick, 3/4 inch wide with closed seal.

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 3/4 inch wide with closed seal.

4, Springs: Twin spring set constructed of stainless steel with ends flat and slotted to
accept metal bands. Spring size determined by manufacturer for application.

5. Copper clad annealed steel wire having a minimum 16 gauge thickness.

B. Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of
insulation indicated.

a. Manufacturers:
1) AGM Industries, Inc.; CWP-1.
2) GEMCO; CD.
3) Midwest Fasteners, Inc.; CD.
2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully

annealed for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

a. Manufacturers:

1) AGM Industries, Inc.; CWP-1.
2) GEMCO; Cupped Head Weld Pin.

PLUMBING INSULATION 220700 - 12



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

3) Midwest Fasteners, Inc.; Cupped Head.

3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick,
stainless-steel sheet, with beveled edge sized as required to hold insulation securely in
place but not less than 1-1/2 inches in diameter.

a. Manufacturers:

1) AGM Industries, Inc.; RC-150.
2) GEMCO; R-150.
3) Midwest Fasteners, Inc.; WA-150.

b. Protect ends with capped self-locking washers incorporating a spring steel
insert to ensure permanent retention of cap in exposed locations.

4, Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch- thick nylon sheet, with beveled edge sized as required to hold insulation securely
in place but not less than 1-1/2 inches in diameter.

a. Manufacturers:
1) GEMCO.
2) Midwest Fasteners, Inc.
C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

D. Wire: 0.080-inch nickel-copper alloy.

1. Manufacturers:
a. C & F Wire.
b. Childers Products.
C. PABCO Metals Corporation.

2.13  CORNER ANGLES

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.

C. Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel according
to ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Division 01: Coordination and project conditions.
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B. Verify piping and or equipment has been tested before applying insulation materials.
C. Verify surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION - PIPING SYSTEMS

A. Piping Exposed to View in Finished Spaces: Locate insulation and cover seams in least visible
locations.
B. Continue insulation through penetrations of building assemblies or portions of assemblies

having fire resistance rating of one hour or less. Provide intumescent firestopping when
continuing insulation through assembly. Finish at supports, protrusions, and interruptions.
Refer to Division 07 for penetrations of assemblies with fire resistance rating greater than one
hour.

C. Piping Systems Conveying Fluids Below Ambient Temperature:

1. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible
connections, and expansion joints.

2. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-applied
jackets with pressure sensitive adhesive self-sealing longitudinal laps and butt strips.
Secure field-applied jackets with outward clinch expanding staples and seal staple
penetrations with vapor retarder mastic.

3. Insulate fittings, joints, and valves with molded insulation of like material and
thickness as adjacent pipe. Finish with glass cloth and vapor retarder adhesive or PVC
fitting covers.

D. Glass Fiber Board Insulation
1. Apply insulation close to equipment by grooving, scoring, and beveling insulation.
Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
2. Fill joints, cracks, seams, and depressions with bedding compound to form smooth
surface. On cold equipment, use vapor retarder cement.
3. Cover wire mesh or bands with cement to a thickness to remove surface irregularities.
E. Hot Piping Systems less than 140 degrees F:
L. Furnish factory-applied or field-applied standard jackets. Secure with outward clinch

expanding staples or pressure sensitive adhesive system on standard factory-applied
jacket and butt strips or both.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers.

3. Do not insulate unions and flanges at equipment, but bevel and seal ends of insulation
at such locations.

F. Inserts and Shields:
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1. Piping 1-1/2 inches Diameter and Smaller: Install galvanized steel shield between pipe

hanger and insulation.

2. Piping 2 inches Diameter and Larger: Install insert between support shield and piping
and under finish jacket.

a. Insert Configuration: Minimum 6 inches long, of thickness and contour
matching adjoining insulation; may be factory fabricated.

b. Insert Material: Compression resistant insulating material suitable for planned
temperature range and service.

3. Piping Supported by Roller Type Pipe Hangers: Install galvanized steel shield between
roller and inserts.

G. Insulation Terminating Points:

1. Branch Piping 1 inch and Smaller: Terminate hot water piping at union upstream of the
control valve.

2. Condensate Piping: Insulate entire piping system and components to prevent
condensation.

H. Closed Cell Elastomeric Insulation:

Push insulation on to piping.

Miter joints at elbows.

Seal seams and butt joints with manufacturer’s recommended adhesive.

When application requires multiple layers, apply with joints staggered.

Insulate fittings and valves with insulation of like material and thickness as adjacent
pipe.

L Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces: Finish with PVC jacket
and fitting covers.

Rl e

J. Piping Exterior to Building: Provide vapor retarder jacket. Insulate fittings, joints, and valves
with insulation of like material and thickness as adjoining pipe, and finish with glass mesh
reinforced vapor retarder cement. Cover with aluminum or stainless steel jacket with seams
located at 3 or 9 o’clock position on side of horizontal piping with overlap facing down to
shed water or on bottom side of horizontal piping.

K. Buried Piping: Insulate only where insulation manufacturer recommends insulation product
may be installed in trench, tunnel or direct buried. Install factory fabricated assembly with
inner all-purpose service jacket with self-sealing lap, and asphalt impregnated open mesh
glass fabric, with 1 mil thick aluminum foil sandwiched between three layers of bituminous
compound; outer surface faced with polyester film.

L. Prepare pipe insulation for finish painting. Refer to Division 09.
33 INSTALLATION - EQUIPMENT

A. Factory Insulated Equipment: Do not insulate.

B. Exposed Equipment: Locate insulation and cover seams in least visible locations.
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C.

D.
I.
2
3.
4.

E.
1.
2
3.

F.

G.

H.

L

L.

K.

Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.
On cold equipment, use vapor retarder cement.

Equipment Containing Fluids Below Ambient Temperature:

Insulate entire equipment surfaces.

Apply insulation close to equipment by grooving, scoring, and beveling insulation.
Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-applied
jackets with pressure sensitive adhesive self-sealing longitudinal laps and butt strips.
Secure field-applied jackets with outward clinch expanding staples and seal staple
penetrations with vapor retarder mastic.

Finish insulation at supports, protrusions, and interruptions.

Equipment Containing Fluids 140 degrees F Or Less:
Do not insulate flanges and unions, but bevel and seal ends of insulation.
Install insulation with factory-applied or field applied jackets, with or without vapor
barrier. Finish with glass cloth and adhesive.

Finish insulation at supports, protrusions, and interruptions.

Equipment in Mechanical Equipment Rooms or Finished Spaces: Finish with canvas jacket
sized for finish painting.

Equipment Located Exterior to Building: Install vapor barrier jacket or finish with glass mesh
reinforced vapor barrier cement. Cover with aluminum jacket with seams located on bottom
side of horizontal equipment.

Cover insulation with aluminum jacket.

Nameplates and ASME Stamps: Bevel and seal insulation around; do not cover with
insulation.

Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for easy
removal and replacement without damage.

Prepare equipment insulation for finish painting. Refer to Division 09.

3.4 PENETRATIONS

A.

1.
2.

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

Seal penetrations with flashing sealant.

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.
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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.
B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush

with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
1. Seal penetrations with flashing sealant.
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.
D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):

Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.
1. Comply with requirements for firestopping and fire-resistive joint sealers.
F. Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.
3.5 SCHEDULES
A. Water Supply Services Piping Insulation Schedule:
INSULATION
INSULATION
PIPING SYSTEM PIPE SIZE THICKNESS
TYPE
(inches)
Domestic Hot Water Supply and | P-1 1-1/4 inches and smaller 1.0
Recirculation
1-1/2 inches and larger 1.5
Domestic Hot Water Supply and | P-1 1 inch and smaller 1.0
Recirculation systems with ) .
domestic water temperature 1-1/4 inches to 2 inches L5
int bl .
maintehanice cable 2-1/2 inches and larger 2.0
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Domestic Cold Water P-1 or P-5 1-1/4 inches and smaller 0.5
1-1/2 inches and larger 1.0
Domestic Hot Water Supply and | P-1 1-1/4 inches and smaller 1.0
Recirculation 140-160 deg. F
1-1/2 inches and larger 1.5
B. Drainage Services Piping Insulation Schedule:
INSULATION
INSULATION
PIPING SYSTEM PIPE SIZE THICKNESS
TYPE
(inches)
Storm Piping (horizontal above P-1 or P-5 All sizes 1.0
ground within building)
Sanitary Sewer Piping (exposed) | P-1 or P-5 All sizes 1.0
C. Equipment Insulation Schedule:
INSULATION
INSULATION
THICKNESS
EQUIPMENT TYPE
(inches)
Roof Drain Bodies E-2 1.0
Domestic Hot Water Storage Tanks E-1,E-2 2.0
Domestic Cold Water Storage Tanks E-1,E-2 2.0

END OF SECTION 220700
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SECTION 230500 — COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED PROVISIONS

The requirements of the general conditions and of Division 01 apply to that portion of the work
specified in this section.

These specifications and the accompanying drawings shall include the furnishing of all labor,
tools, materials, fixtures, transportation, appurtenances and service necessary and incidental to
the installation of a complete and operative system as indicated and intended on the Drawings
and as herein specified.

Contractor shall coordinate the work and equipment of this division with the work and
equipment specified elsewhere in order to assure a complete and satisfactory installation. Work
such as excavation, backfill, concrete, flashing, etc., which is required by the work of this
Division of the Specifications, shall be provided by this Division unless otherwise indicated.

Minor details not usually shown or specified, but necessary for the proper installation and
operation, shall be included in the work, the same as if herein specified or shown.

DESCRIPTION OF THE WORK:

Work included under this Division includes installation of a new cooling and heating system
and associated electrical system and controls system. The systems shall be installed complete,
with boilers, piping, chiller, pumps and auxiliaries as hereinafter called for. Miscellaneous
items including conduits, concrete slab, etc., are to be provided as indicated.

It shall be the responsibility of the Contractor to provide a complete and operating system
according to the true intent and meaning of the plans and specifications and all pipe, controls
and equipment, etc.

DEFINITION

The word "Contractor" as used in this Section of the Specifications refers to the HVAC
Contractor unless specifically noted otherwise. The word "provide" means furnish, fabricate,
complete, install, erect, including labor and incidental materials, necessary to complete in place
and ready for operation or use the items referred to or described herein, and/or as shown or
referred to on the Contract Drawings.

HVAC CONTRACTOR'S QUALIFICATIONS

It is assumed that the contractor has had sufficient general knowledge and experience to
anticipate the needs for a construction of this nature. The contractor shall furnish all items
required to complete the construction in accordance with reasonable interpretation of the intent
of the Drawings and Specifications. Any minor items required by Code, law or regulations
shall be provided whether or not specified or specifically shown.
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B.  All work must be done by first class and experienced mechanics properly supervised, and it is

understood that the Engineer has the right to stop any work that is not being properly done and
has the right to demand that any incompetent workman be removed from the job and a
competent workman be substituted therefor.

C.  All work must be done in strict accordance with standards of AME, ASHRAE and the building
laws of all character in force in the locality where the apparatus is being installed. All work
must also be in accordance with rules and regulations of the National Board of Fire
Underwriters.

1.5 DUTIES OF CONTRACTOR

A.  Contractor is responsible for familiarizing himself with the details of the construction of the
building. Work under these specifications installed improperly or which requires changing due
to improper reading or interpretation of building plans shall be corrected and changed as
directed by Engineer without additional cost to the Owner.

B.  Contractor shall leave the premises in a clean and orderly manner upon completion of work, and
shall remove from premises all debris that has accumulated during the progress of the work.
The HVAC Contractor shall have the permanent HVAC systems in sufficient readiness for
furnishing temporary climatic control at the time the building is enclosed. The HVAC systems
control shall maintain climatic control throughout the enclosed portion of the building sufficient
to allow completion of the interior finishers of the building. A building shall be considered
enclosed when it has windows installed and when doorways and other openings have protection
which will provide reasonable climatic control. The appropriate climatic condition shall be
jointly determined by the Contractor and the Architect. Use of the equipment in this manner
shall in no way affect the warranty requirements of the Contractor.

1.6 CODES, RULES, PERMITS AND FEES

A.  The contractor shall give all necessary notices, obtain all permits and pay all government sales
taxes, fees and other costs including utility connections or extension, in connection with his
work; file all necessary plans, prepare all documents and obtain all necessary approvals of all
governmental departments having jurisdiction; obtain all required certificates for inspection for
his work and deliver same to the Architect before request for acceptance and final payment for
the work.

B.  The contractor shall include in the work, without extra cost to the Owner, any labor, materials,
services, apparatus, ordinances, rules and regulations as required to complete the project in
accordance with the intent of the drawings.

C.  All materials furnished and all work installed shall comply with the National Fire Codes of the

National Fire Protection Association, with the requirements of all governmental departments
having jurisdiction.

1.7 SURVEYS AND MEASUREMENTS
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A. The contractor shall base all measurements, both horizontal and vertical, from established bench
marks. All work shall agree with these established lines and levels. Verify all measurements at
the site and check correctness of same as related to the work.

B.  Should the contractor discover any discrepancy between actual measurements and those
indicated, which prevents following good practice or the intent of the drawings and
Specifications, he shall notify the Architect and shall not proceed with his work until he has
received instructions from the Architect.

1.8 PLANS

A.  Except where dimensions are shown, mechanical plans are diagrammatic; see Architectural
drawings for building dimensions and locations of windows, doors, ceiling diffusers, lights, etc.
The plans are not intended to show each and every fitting, valve, pipe or pipe hanger, or a
complete detail of all the work to be done, but are for the purpose of illustrating the type of
system, pipe and duct sizes, etc. and special conditions considered necessary for the experienced
mechanic to take off his material and lay out his work. Contractor shall be responsible for
taking such measurements as may be necessary at the job, and adapting his work to the local
conditions.

1.9 DRAWINGS AND SPECIFICATIONS

A.  Plans are diagrammatic, and it sometimes occurs that conditions exist in buildings which require
certain changes in drawings and specifications. In event that such changes are necessary, the
same are to be made by Contractor without expense to the Owner, provided however, that such
changes, do not require furnishing more material or performing more labor than the true intent
of the drawings and specifications demand.

B. It is understood that while the drawings are to be followed as closely as circumstances will
permit, the Contractor is held responsible for the installation of the system according to the true
intent and meaning of the drawings. Anything not entirely clear on the drawings or in the
specifications will be fully explained if application is made to the Engineer. Should however,
conditions arise where in the judgment of the Contractor certain changes would be advisable.
Contractor will communicate with Engineer and secure approval of the changes before going
ahead with the work.

C.  The electrical and mechanical systems for this job have been designed on the basis of the
mechanical equipment listed or data given herein or on the drawings. It shall be the
responsibility of the Contractor to determine that the electrical service outlets, wiring, conduit
and all overcurrent protective and safety devices furnished are adequate to meet Code
Requirements for the equipment which he proposes to use. Changes required in the electrical
system to accommodate the proposed mechanical equipment shall be worked out and the details
submitted for approval. The cost of making the necessary changes to the electrical system shall
be the responsibility of the Contractor.

1.10 SHOP DRAWINGS

A. Refer to Division 01.
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B.  All items submitted to Architect for review shall bear stamp or notation indicating contractor's

prior review and approval.

C.  Any Electrical or other changes required by substituted equipment to be made at no change in
contract price.

D.  Submit manufacturer's certified performance data for all equipment.

E. Coordinate installation drawings with other parts of the work, whether specified in this Division
or other Divisions.

F. Approval of shop drawings by the Engineer shall not relieve the Contractor from his obligation
to provide equipment, control, and operation to the true intent of plans and specifications.

G.  The Contractor shall submit to the Engineer, within ten (10) days after approval of bids by the
owner, a list indicating the manufacturer of all equipment and materials which he proposes to
use. After that date, no substitution will be approved and all items shall be as specified.

1.11 SCAFFOLDING, RIGGING, HOISTING:

A.  This contractor shall furnish all scaffolding rigging, hoisting, and services necessary to erection
and delivery into the premises of any equipment and apparatus furnished. Remove same from
premises when no longer required.

1.12 FOUNDATIONS, SUPPORTS, PIERS, ATTACHMENTS:

A.  Contractor shall furnish and install all necessary foundations, supports, pads, bases and piers
required for all air conditioning equipment, piping, pumps, tanks, compressors, and for all other
equipment furnished under this contract.

1.13 SLEEVES AND OPENINGS:

A.  Contractor must have an experienced mechanic on the job before concrete slab floors or
concrete masonry walls are poured or built into place, whose duty it shall be to locate exact
positions of any and all holes necessary for future installation of his pipe work, ducts or
equipment. Where pipes pass through concrete or masonry walls or floors, steel pipe sleeves
shall be furnished. These shall be the same length as wall thickness and shall extend 1/2" above
finished floors. Pipe sleeves in equipment room floors shall extend 3" above refinished floor.
Pipe sleeves in equipment room floors shall extend 3" above finished floor. Sleeves shall be
placed in position by this Contractor.

B.  This Contractor shall arrange for proper openings in the building to admit his equipment. If it
becomes necessary to cut any portion of building to admit his equipment, portions cut must be
restored to their former condition by this Contractor.

C.  This Contractor will provide duct openings or chases in masonry or concrete; however, it is this
Contractor's responsibility to advise exact dimensions, shape and locations of openings required
in sufficient time for the Contractor to make necessary provisions. This Contractor shall be
responsible for correct size and location of each opening for his equipment through these
openings.
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D.  Wall openings that require a fire or smoke damper shall be made as nearly possible to the
damper or duct size so that an angle frame can close the opening entirely.

E. Where pipes or ducts penetrate floors or partitions which are fire or smoke barriers, the integrity
of the barrier shall not be compromised by such penetration.

1.14 CUTTING AND PATCHING:

A.  The Contractor shall do all cutting, fitting and patching as required to install piping and
equipment except openings through the roof shall be provided by the General Contractor.
Patching shall be done by mechanics skilled in the various trades and work shall match the
existing work.

B.  All exposed openings in walls and floors for piping shall be core drilled. Cutting of holes by
hand will not be allowed.

C.  Provide all required protection including but not limited to, welding blankets, dust covers,

shoring bracing and supports to maintaining structural integrity, safety and cleanliness of the
work.

1.15 EXCAVATION AND BACKFILLING:

A.  All excavation and backfilling, pudding and tamping required to properly install work under this
contract shall be done by this Contractor.

B.  Trenches shall be on an even grade and firmly packed to form a solid foundation for laying
piping. The Contractor is cautioned to comply with the North Carolina Department of Labor
requirements concerning shoring for excavations.

C.  Backfill shall be clear of rocks and trash. Backfilling shall be water tamped so as to provide
firm footing for finish work, and shall be maintained at proper level for duration of the Contract.
No backfilling shall be done until work to be covered has been inspected. Excessive excavation
material shall be deposited on site and leveled as directed by the engineer.

1.16 POURED IN PLACE CONCRETE WORK:

A.  Furnish and install all concrete work required for the construction of anchors, guide bases and
elsewhere as indicated on the Drawings. Refer to appropriate Section in Division 3 for
specification requirements.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Provide equipment complete with all components and accessories necessary to its satisfactory
operation.
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B.  Listing of a manufacturer's name in this Division does not infer conformity to all requirements

of the Contract Documents, nor waive requirements thereof.

PART 3 - EXECUTION

3.1 BELT DRIVES
A.  V-belt drives shall be rated at not less than 200% of nominal motor horsepower.
B.  Motor sheaves shall be fixed pitch type.

C.  Scheduled fan static pressures are estimated. Provide one extra drive per device as required to
allow adjustment to deliver scheduled air quantities against actual system resistance.

D.  Provide guards for all belt drives not enclosed within equipment housings. Provide openings in
guard at driving and driven sheaves for use of revolution counter.

3.2 MAINTENANCE AND OPERATING INSTRUCTIONS

A.  Upon completion of all work, the Contractor shall furnish a complete set of operating
instructions for all equipment. Such instructions shall be diagrammatic in form on heavy white
paper, suitably framed, protected with glass and hung where directed by the owner. A
preliminary draft of the instruction sheets shall be submitted to the engineer for approval before
making same.

B.  Manufacturer's instruction books, card, etc., (to each individual piece of equipment furnished
under this contract) shall be furnished to the owner. These shall contain instructions for the
operation and maintenance of all equipment. Where such is not furnished by the manufacturer,
the contractor shall give written instructions to the owner for the maintenance of the equipment
involved.

33 DUCTS, PLENUM, ETC.

A.  As indicated on drawings, provide a system of ducts for supplying returning and exhausting air
from various spaces. All details of the ductwork are not indicated and the necessary bends,
offsets and transformations must be furnished whether shown or not.

B. All sheet metal ducts, casing, plenums, etc., of sizes indicated, shall be constructed from prime
galvanized sheet steel, and shall be in accordance with or equal to standards set forth in latest
issue of SMACNA low velocity duct manual for gauges of materials, (2" pressure),
workmanship, method of fabrication and erection.

C.  All uninsulated panels of ducts over twelve inches (12") wide shall be cross-broken, except on
plenums, which shall be braced with angle iron as required to prevent breathing.
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D.  All ductwork must present a smooth interior and joints must be airtight. Where there is
evidence of undue leakage at the joints in low pressure ducts, they shall be sealed with cement
similar to Foster 30-02.

E.  Depending upon space requirements, round or square elbows may be used as required or at the
Contractors option in low velocity ducts. All elbows shall be constructed for minimum pressure
drop. All elbows with an inside radius less than 3/4 the width of the duct must be fitted with
multiple double thickness turning vanes.

F. No transformations or offsets shall be made with a slope greater than (7 to 1), space conditions
permitting.

G. Where indicated on drawings, ductwork is to be lined with flexible fiberglass acoustics material
weighing not less than 1 1/2 Ib. per cubic foot and having a flame spread classification of not
more than twenty-five (25) as listed under Underwriters Laboratories. Liner shall be applied
according to SMACNA duct liner standard. Thickness shall be as indicated on the drawings.
Duct sizes on plan are sheet metal dimensions where liner is required as an allowance has been
made for the liner in sizing the duct.

H.  The lining shall be secured to the ductwork with a suitable adhesive and with mechanical
fasteners center. Liner shall be cut such that adjacent sections of insulation butt together and
are sealed with Foster 30-02 joints.

L All duct connections to and from all centrifugal fans or cabinets containing fans, shall be made
with fabric equal to "Ventfab" as made by Ventfabrics, Inc., not less than four inches (4") long
secured by peripheral iron straps holding fabric in galvanized iron, except as otherwise noted.

J. Vertical ducts shall be supported by means of an angle iron frame riveted to the ductwork on at
least two (2) sides. Horizontal runs of ductwork shall be supported on not more than 8'-0"
centers as required.

K.  Manual volume and splitter dampers shall be furnished and installed where shown and where
necessary for proper regulation of the air distribution. A quadrant and set screw equal to
"Ventlock" #641 shall be installed for all dampers which are concealed above plaster or gypsum

board ceilings, or behind the masonry construction, furnish and install concealed regulators
("Ventlock" #666) with chrome cover plate.

L. All ductwork shall operate without chatter and vibration, and shall be free from pulsations.
M.  See section 233113 for metal ductwork requirements.
34 ACCESS DOORS OR PANELS

A.  Provide duct access doors of approved construction at any apparatus requiring service and
inspection. Doors shall suit finish in which installed.

B.  Access doors in rated walls or assemblies shall be rated as required to maintain rating of
assembly. Rated access doors shall bear U.L. Label.
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3.5 CLEANING DUCT SYSTEM

A. Upon complete installation of ducts, clean entire system of rubbish, plaster, dirt, etc., before
installing any outlets. After installation of outlets and connections to fans are made, blow out
entire systems with all control devices wide open.

3.6 ITEMS OF ELECTRICAL EQUIPMENT

A.  All electrical work shall be done by properly licensed electrical mechanics in accordance with
Division 26 of the specifications under supervision of a licensed Electrical Contractor as
approved by the Architect.

B.  The Electrical Contractor shall provide all power wiring to motor starter and/or disconnect
switch and from starter/disconnect switch to motor. The Mechanical Contractor shall provide
all control wiring, low voltage or line voltage, as required for the operation of all mechanical
equipment. All control devices such as motor starters, thermostats, switches, etc. shall be
provided by the Mechanical Contractor.

C.  All motor starters shall be provided with a “hand-off-auto” switch on the starter cover.

D.  All items of mechanical equipment electrically operated shall be in complete accordance with
electrical division of the specifications. Mechanical equipment, other than individually
mounted motors, shall be factory prewired so that it will only be necessary to bring connections
to a single set of terminals.

E.  Mechanical equipment electrical components shall all be bonded together and connected to
electrical system ground.

F. All mechanical equipment electrical components shall be U.L. listed and labeled.

3.7 WARRANTY AND SERVICE

A.  Upon completion of all work, the contractor shall check the system out so that all motor
bearings are greased as required and have all systems balanced. He shall be responsible for
original service, of starting the system up, and providing one set of replacement filters after
final acceptance.

B.  All equipment shall carry a full one - year warranty with a five - year warranty on the cooling
cycle on all packaged type equipment in accordance with Division 01 of the specifications.

3.8 INSPECTION AND ACCEPTANCE TEST

A.  The project will be checked periodically as construction progresses. The contractor shall be
responsible for notifying the Engineer at least 48 hours in advance when any work to be covered
up is ready for inspection. No work will be covered up until approved by the Engineer.

B.  Upon completion of erection of all equipment and work specified herein and shown approved

shop drawings, and at the time designated by the engineer, the contractor shall start all
apparatus, making necessary tests as directed and as specified herein, and make adjustments of
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all parts of all equipment before acceptance of equipment by the owner. The contractor must
demonstrate to the owner, by performance, that all equipment operates as specified and meets
the guarantee called for.

C.  Tests shall include satisfactory evidence that all systems operate as called for on the drawings,
and that all pieces of equipment operate at specified ratings under specified operating
conditions.

D.  The contractor shall furnish all fuel and power required for these purposes, and provide the
proper and necessary help required to operate the system while tests are being made.

E.  All drainage piping shall be tested by filling with water to a point 10' above the underground
drains or to point of discharge to grade and let stand thus filled for 3 hours.

F. Tests on all pipe work shall be subject to the inspection of the Engineer. He shall be given 24-
hours notice when a section pipe is to be tested and the test shall not be removed until
permission is given by the Engineer.

3.9 AS BUILT DRAWINGS

A.  This contractor shall keep on the job at all times, a clean set of contract drawings in blueprint
form. As the job progresses, any and all deviations from the arrangements, piping runs,
equipment locations, etc., shown on the bid prints shall be marked on this set with red ink.
These prints shall not be used for any other purpose than to be marked up as "As-Built"
Drawings.

END OF SECTION 230500
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small
and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at
equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.
1.3 COORDINATION
A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
Motor controllers.
Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

B =

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A. Comply with requirements in this Section except when stricter requirements are specified in HVAC
equipment schedules or Sections.

B. Comply with NEMA MG 1 unless otherwise indicated.

C. Comply with [EEE 841 for severe-duty motors.

22 MOTOR CHARACTERISTICS

A.  Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.

COMMON MOTOR REQUIREMENTS FOR HVAC 230513 - 1
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B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at
designated speeds, at installed altitude and environment, with indicated operating sequence, and without
exceeding nameplate ratings or considering service factor.

23 POLYPHASE MOTORS

A.  Description: NEMA MG 1, Design B, medium induction motor.

B. Efficiency: Energy efficient, as defined in NEMA MG 1.

C. Service Factor: 1.15.

D. Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Multispeed Motors: Separate winding for each speed.

F. Rotor: Random-wound, squirrel cage.

G.  Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.

H.  Temperature Rise: Match insulation rating.

L Insulation: Class F.

J. Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes

smaller than 324T.
24 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A.  Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for
controller with required motor leads. Provide terminals in motor terminal box, suited to control method.

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with

and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width

modulated inverters.
2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

COMMON MOTOR REQUIREMENTS FOR HVAC
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4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

2.5 SINGLE-PHASE MOTORS
A.  Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific
motor application:
1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4, Capacitor start, capacitor run.

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
D.  Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding
temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection
device shall automatically reset when motor temperature returns to normal range.

2.6 VARIABLE FREQUENCY DRIVES

A. Scope
a. This section provides requirements for AC inverter type adjustable frequency, variable speed drives
or herein identified as AC drives for use with (NEMA B, NEMA A, NEMA C, NEMA E,
synchronous) design AC motors.
B. Manufacturers
a. The manufacturer of the AC drive shall be a certified ISO 9001 quality facility. ABB, Danfoss
(Graham), Eaton, Johnson Controls or prior approved equal meeting the requirements of this section.

b. All VFD’s in project shall be by the same manufacturer. This shall include all pumps and air
handler fans, where indicated on the plans.

C. Regulatory Requirements
a. UL listed.
b. EN Standard CE marked for the following:
Low Voltage Directive (73/23/EEC)
EN50178
EMC Directive (89/336/EEC)
EN61800-3 Adjustable Speed electrical power drive systems Part 3
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C.

Designed, constructed and tested in accordance with NEMA, ICS, NFPA and IEC standards.

D. Environmental Requirements

a.

© e e o

The AC drive construction % hp to 5 hp 230V and 1 hp to 7.5 hp 480V shall be IP20/open according
to Standard EN50178. 7.5 hp to 10 hp 230V and 10 hp to 20 hp 480V shall be Type 1. Both are
designed to operate as Pollution degree 2 conforming to IEC 664-1, EN50718 and NEMA ICS-1.
Drives above 20 hp 480V and 15 hp 230V shall meet Type 1 Pollution degree 3 according to IEC
664-1, EN50718 and NEMA ICS-1.

The AC drive will be designed to operate in an ambient temperature from 0 to 40 degrees C (32 to
104 degrees F).

The storage temperature range shall be -25 to 70 degrees C.

The maximum relative humidity shall be 95% at 40 degrees C, non-condensing.

The AC drive will be rated to operate at altitudes less than or equal to 1000m (3300 ft).

The AC drive will meet the [EC 68-2-6-vibration specification.

The AC drive shall be designed and constructed to be of finger safe construction with enclosure
open to operator access according to [P20 standards.

E. Related Document

a.

Division 26 — Electrical

F. Equipment

a. General Description
i. The AC drive shall utilize soft switching technology and voltage vector control.
ii. The AC drive shall provide a harmonic analysis showing compliance with IEEE-519.
iii. The AC drive shall have the Hand/Off/Auto function.
iv. The AC drive shall have a VFD/bypass system design that is serviceable while operating in
bypass mode. This includes a drive disconnect to ensure service personnel safety, a 2-
contactor bypass for full speed operation, and an isolation barrier to ensure service
personnel safety and repair of the drive while operating in full speed bypass mode. Bypass
shall have a separate integral disconnect.
v. Each AC drive shall have voltage/single phase protection of the drive and bypass system to
ensure continued operation after utility power failures. Drive protection modules shall be
ATC Diversified Electronics SLU-100-ASA 0315PB or equivalent. Protection modules
shall monitor incoming 480V 3-phase power and shall interrupt 120V control circuit.
Install modules in drive cabinet.
vi. The AC drive shall have common control in both drive and bypass modes.
vil. Each AC drive shall have M.O.V. lightning protection.
viii. The AC drive shall have safety interlocks for all modes of operation.
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ix. A manufacturer's warranty shall be provided on all materials and workmanship of no less
than 1 year from the date of start-up or 18 months from date of shipment.

b. Ratings

i. The AC drive shall be designed to operate from an input voltage of 208/230 +/-15% VAC
or 400/460 +/-15% VAC.

ii. The AC drive shall operate from an input voltage frequency range from 47.5 to 63 Hz.

iii. The displacement power factor shall not be less than 0.95 lagging under any speed or load
condition.

iv. The efficiency of the AC drive at 100% speed and load shall not be less than 96%.

v. The constant torque overtorque capacity will be 150% for 1 minute (The variable torque
overtorque capacity will be 110% for 1 minute).

vi. The output switching frequency of the drive will be randomly modulated and selectable at 2
kHz, 4 kHz, 12 kHz or 16 kHz depending on drive rating for low noise operation.

vil. The output frequency shall be from 0.1 to 500 Hz (selectable at 50 Hz, 60 Hz, 200 Hz, 500
Hz).

viii. The AC drive will be able to provide rated motor torque at 0.5 Hz in a Sensorless Flux
Vector mode using a standard motor and no tachometer feedback.

¢. Protection

i. Upon power-up, the AC drive shall automatically test for valid operation of memory,
option module, loss of analog reference input, loss of communication, (dynamic brake
failure), DC to DC power supply, control power, and the pre-charge circuit.

ii. The AC drive shall be protected against short circuits between output phases; between
output phases and ground; on the control terminal outputs; and the internal supplies. The
logic and analog outputs shall also be optically isolated.

iii. The AC drive shall have a minimum of power loss ride-through of 200 msec. The AC
drive shall have the user-defined option of frequency fold-back to increase the duration of
the power loss ride-through.

iv. The AC drive shall have a selectable ride through function which will allow the logic to
maintain control for a minimum of one second without faulting.

v. For a fault condition other than ground fault, short circuit or internal fault, an auto restart
function will provide restart.
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Vi.

Vil

viii.

1X.

The deceleration mode of the AC drive shall be programmable for normal and fault
conditions. The stop modes shall include free-wheel stop, fast stop and DC injection
braking.

A synchronized restart shall be provided that will catch a spinning motor by sensing the
motor frequency and rotational direction and synchronize the AC drive’s output prior to
restarting.

Upon loss of the analog process follower reference signal, the AC drive shall fault ad/or
operate at a user defined speed set between software programmed low speed and high
speed settings.

The AC drive shall have solid state protection that is UL listed and meets UL 508C as a
Class 20 overload protection and meets IEC 947. The adjustment shall be from 0.45 to
1.05 percent of the current output of the AC drive.

The AC drive shall have a thermal switch with a user selectable pre-alarm that will provide
a minimum of 60 seconds delay before over temperature fault.

d. Operator Interface

L.

ii.
iii.

G. Execution

a.

The full English operator interface terminal will offer the modification of AC drive
adjustments via a touch keypad. All electrical values, configuration parameters, drive
menu parameters, application and activity function access, faults, local control, adjustment
storage, self-test and diagnostics will be shown.

The AC drive keyboard will announce horsepower and voltage.

The display shall be capable to be configured to display multiple parameters with numeric
data that is selectable and scalable by the operator. A user defined display value
proportional to output frequency shall be available. As a minimum the display values shall
consist of speed reference, output frequency, output current, motor torque, output voltage,
line voltage, DC voltage, motor thermal state, drive thermal state, motor speed and output
power.

Installation

L.

iii.

The installation shall be in compliance with the manufacturer’s instructions, drawings and
recommendations. The AC drive manufacturer shall provide a factory certified technical
representative to supervise the contractor’s installation, testing and start-up of the AC
drive(s).

The contractor shall assume the responsibility for coordinating the purchased equipment
with the motor served and with the automatic temperature control system, paying specific
attention to the signal sent and received, the ground source and the required speed range.

The manufacturer shall provide start-up of the variable frequency drive and its optional
circuits by a factory certified service technician who is experienced in start-up and repair
services. The commissioning personnel shall be the same personnel that will provide the
factory service and warranty repairs at the customer’s
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site. Sales personnel and other agents who are not factory certified technicians for VFD
field repair are not acceptable as commissioning agents. Start-up services shall include
checking for verification of proper operation and installation for the VFD, its options and
its interface wiring to the building automation system. Start-up shall include customer
operator training at the time of the equipment commissioning.

iv. The VFD shall be mounted with operator interface between 4’-6” and 5°-6” above finished
floor for visibility and accessibility.

H. Training

a.  An on-site training session of (4) hours duration shall be provided by a representative of the AC
drive manufacturer and shall included in the base bid for the project.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1. Metal-bellows expansion joints.
2. Expansion compensators.
3. Rubber expansion joints.
4. Flexible-hose expansion joints.
5. Packed slip expansion joints.
6. Flexible ball joints.
7. Pipe bends and loops.
8. Alignment guides and anchors.

1.3 DEFINITIONS
A.  BR: Butyl rubber.
B. Buna-N: Nitrile rubber.
C. CR: Chlorosulfonated polyethylene synthetic rubber.
D.  CSM: Chlorosulfonyl-polyethylene rubber.
E. EPDM: Ethylene-propylene-diene terpolymer rubber.
F. NR: Natural rubber.

G.  PTFE: Polytetrafluoroethylene plastic.

1.4 PERFORMANCE REQUIREMENTS
A.  Compatibility: Products shall be suitable for piping system fluids, materials, working pressures, and
temperatures.
B.  Capability: Products shall absorb 200 percent of maximum axial movement between anchors.
1.5 SUBMITTALS

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

EXPANSION FITTINGS AND LOOPS FOR HVAC 230516 -1
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B.

C.

D.

E.

1.6

A.

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

1. Design Calculations: Calculate requirements for thermal expansion of piping systems and for
selecting and designing expansion joints, loops, and bends.

2. Anchor Details: Detail fabrication of each anchor indicated. Show dimensions and methods of
assembly and attachment to building structure.

3. Alignment Guide Details: Detail field assembly and attachment to building structure.

4, Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end connections,
and location for each expansion joint.

Welding certificates.

Product Certificates: For each type of pipe expansion joint, signed by product manufacturer.

Maintenance Data: For pipe expansion joints to include in maintenance manuals.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to the following:

1.
2.

Steel Shapes and Plates: AWS D1.1, "Structural Welding Code - Steel."
Welding to Piping: ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

2.1 EXPANSION JOINTS
A.  Metal-Bellows Expansion Joints: ASTM F 1120, circular-corrugated-bellows type with external tie rods.

1. Metal-Bellows Expansion Joints for Copper Piping: Single-ply phosphor-bronze bellows, copper
pipe end connections, and brass shrouds.

2. Metal-Bellows Expansion Joints for Stainless-Steel Waterway: Single-ply stainless-steel bellows,
stainless-steel-pipe end connections, and steel shroud.

3. Metal-Bellows Expansion Joints for Steel Piping: Single-ply stainless-steel bellows, steel pipe
end connections, and carbon-steel shroud.

4. Minimum Pressure Rating: 150 psig, unless otherwise indicated.

5. Configuration: Single-bellows type, unless otherwise indicated.

6. End Connections: Flanged.

B.  Expansion Compensators: Double-ply corrugated steel, stainless-steel, or copper-alloy bellows in a

housing with internal guides, antitorque device, and removable end clip for positioning.

1. Minimum Pressure Rating: 150 psig, unless otherwise indicated.

2. Configuration for Copper Piping: Two-ply phosphor-bronze or stainless-steel bellows and bronze
or stainless-steel shroud.

3. Configuration for Steel Piping: Two-ply stainless-steel bellows and carbon-steel shroud.

4. End Connections for Copper Tubing NPS 2 and Smaller: Solder joint or threaded.

5. End Connections for Copper Tubing NPS 2-1/2 to NPS 4: Solder joint or threaded.

6. End Connections for Steel Pipe NPS 2 and Smaller: Threaded.
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7.

End Connections for Steel Pipe NPS 2-1/2 to NPS 4: Flanged or threaded.

Rubber Expansion Joints: ASTM F 1123, fabric-reinforced rubber with external control rods and
complying with FSA's "Technical Handbook: Non-Metallic Expansion Joints and Flexible Pipe
Connectors."

1.
2.

3.
4.

Arch Type: Single arches.

Spherical Type: Single spheres.

a. Minimum Pressure and Temperature Ratings for NPS 1-1/2 to NPS 4: 150 psig at 220
deg F.

b. Minimum Pressure and Temperature Ratings for NPS 5 and NPS 6: 150 psig at 220 deg F.

c. Minimum Pressure and Temperature Ratings for NPS 8 to NPS 12: 150 psig at 220 deg F.

Material: BR.

End Connections: Full-faced, integral, steel flanges with steel retaining rings.

Flexible-Hose Expansion Joints: Manufactured assembly with two flexible-metal-hose legs joined by
long-radius, 180-degree return bend or center section of flexible hose; with inlet and outlet elbow fittings,
corrugated-metal inner hoses, and braided outer sheaths.

1.

Flexible-Hose Expansion Joints for Copper Piping: Copper-alloy fittings with solder- joint end

connections.

a. NPS 2 and Smaller: Bronze hoses and single-braid bronze sheaths with 450 psig at 70
deg F and 340 psig at 450 deg F ratings.

b. NPS 2-1/2 to NPS 4: Stainless-steel hoses and single-braid, stainless-steel sheaths with
300 psig at 70 deg F and 225 psig at 450 deg F ratings.

Flexible-Hose Expansion Joints for Copper Piping: Copper-alloy fittings with solder- joint end

connections.

a. NPS 2 and Smaller: Bronze hoses and double-braid bronze sheaths with 700 psig at 70
deg F and 500 psig at 450 deg F ratings.

b. NPS 2-1/2 to NPS 4: Stainless-steel hoses and double-braid, stainless-steel sheaths with
420 psig at 70 deg F and 315 psig at 450 deg F ratings.

Flexible-Hose Expansion Joints for Steel Piping: Carbon-steel fittings with threaded end

connections for NPS 2 and smaller and flanged end connections for NPS 2-1/2 and larger.

a. NPS 2 and Smaller: Stainless-steel hoses and single-braid, stainless-steel sheaths with 450
psig at 70 deg F and 325 psig at 600 deg F ratings.

b. NPS 2-1/2 to NPS 6: Stainless-steel hoses and single-braid, stainless-steel sheaths with
200 psig at 70 deg F and 145 psig at 600 deg F ratings.

c. NPS 8 to NPS 12: Stainless-steel hoses and single-braid, stainless-steel sheaths with 125
psig at 70 deg F and 90 psig at 600 deg F ratings.

Flexible-Hose Expansion Joints for Steel Piping: Carbon-steel fittings with threaded end

connections for NPS 2 and smaller and flanged end connections for NPS 2-1/2 and larger.

a. NPS 2 and Smaller: Stainless-steel hoses and double-braid, stainless-steel sheaths with
700 psig at 70 deg F and 515 psig at 600 deg F ratings.

b. NPS 2-1/2 to NPS 6: Stainless-steel hoses and double-braid, stainless-steel sheaths with
275 psig at 70 deg F and 200 psig at 600 deg F ratings.

C. NPS 8 and Larger: Stainless-steel hoses and double-braid, stainless-steel sheaths with 165
psig at 70 deg F and 120 psig at 600 deg F ratings.

Packed Slip Expansion Joints: ASTM F 1007, carbon-steel, packing type designed for repacking under
pressure and pressure rated for 250 psig at 400 deg F minimum. Include asbestos-free PTFE packing,
compound limit stops, and drip connection if used for steam piping.

1.

Configuration: Single-joint class with base, unless otherwise indicated.
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2. End Connections: Flanged or weld ends to match piping system.

Flexible Ball Joints: Carbon-steel assembly with asbestos-free composition packing, designed for 360-
degree rotation and angular deflection, and 250 psig at 400 deg F minimum pressure rating; complying
with ASME Boiler and Pressure Vessel Code: Section II, "Materials," and with ASME B31.9, "Building
Services Piping," for materials and design of pressure-containing parts and bolting.

1. Angular Deflection for NPS 6 and Smaller: 30-degree minimum.

2. Angular Deflection for NPS 8 and Larger: 15-degree minimum.

3. End Connections for NPS 2 and Smaller: Threaded.

4, End Connections for NPS 2-1/2 and Larger: Flanged.

ALIGNMENT GUIDES

Description: Steel, factory fabricated, with bolted two-section outer cylinder and base for alignment of
piping and two-section guiding spider for bolting to pipe.

MATERIALS FOR ANCHORS

Steel Shapes and Plates: ASTM A 36/A 36M.

Bolts and Nuts: ASME B18.10 or ASTM A 183, steel, hex head.
Washers: ASTM F 844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in hardened portland
cement concrete, and tension and shear capacities appropriate for application.

1. Stud: Threaded, zinc-coated carbon steel.

2. Expansion Plug: Zinc-coated steel.

3. Washer and Nut: Zinc-coated steel.

Chemical Fasteners: Insert-type-stud bonding system anchor for use with hardened portland cement

concrete, and tension and shear capacities appropriate for application.

1. Bonding Material: ASTM C 881, Type IV, Grade 3, 2-component epoxy resin suitable for surface
temperature of hardened concrete where fastener is to be installed.

2. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud, unless otherwise
indicated.

3. Washer and Nut: Zinc-coated steel.

Concrete: Portland cement mix, 3000 psi minimum. Comply with requirements in Division 03 Section
"Cast-in-Place Concrete" for formwork, reinforcement, and concrete.

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

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.
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PART 3 - EXECUTION

3.1 EXPANSION-JOINT INSTALLATION

A.  Install manufactured, nonmetallic expansion joints according to FSA's "Technical Handbook: Non-
Metallic Expansion Joints and Flexible Pipe Connectors."

B. Install expansion joints of sizes matching size of piping in which they are installed.
C.  Install alignment guides to allow expansion and to avoid end-loading and torsional stress.
3.2 PIPE BEND AND LOOP INSTALLATION

A. Install pipe bends and loops cold-sprung in tension or compression as required to partly absorb tension or
compression produced during anticipated change in temperature.

B. Attach pipe bends and loops to anchors.
1. Steel Anchors: Attach by welding. Comply with ASME B31.9 and ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
2. Concrete Anchors: Attach by fasteners. Follow fastener manufacturer's written instructions.

33 SWING CONNECTIONS

A.  Connect risers and branch connections to mains with at least five pipe fittings, including tee in main.

B.  Connect risers and branch connections to terminal units with at least four pipe fittings, including tee in
riser.
C. Connect mains and branch connections to terminal units with at least four pipe fittings, including tee in
main.
34 ALIGNMENT-GUIDE INSTALLATION

A. Install guides on piping adjoining pipe expansion fittings and loops.

B. Attach guides to pipe and secure to building structure.

3.5 ANCHOR INSTALLATION

A.  Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 and to
prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to structure.
Comply with ASME B31.9 and AWS D1.1.
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C. Construct concrete anchors of poured-in-place concrete of dimensions indicated and include embedded
fasteners.
D.  Install pipe anchors according to expansion-joint manufacturer's written instructions if expansion joints or

compensators are indicated.

E. Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors installed on or in
concrete.
END OF SECTION 230516
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SECTION 230519 — METERS AND GAGES FOR HVAC EQUIPMENT

PART I - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
1. Thermometers.
2. Gages.
3. Test plugs.
4. Flowmeters.
B. Related Sections:
1. Division 23 Section "Facility Natural-Gas Piping" for gas meters.
1.3 DEFINITIONS

A. CR: Chlorosulfonated polyethylene synthetic rubber.

B. EPDM: Ethylene-propylene-diene terpolymer rubber.

1.4 SUBMITTALS
A. Product Data: For each type of product indicated; include performance curves.
B. Shop Drawings: Schedule for thermometers, gages, flowmeters and thermal-energy meters indicating manufacturer's

number, scale range, and location for each.

C. Product Certificates: For each type of thermometer, gage, flowmeter and thermal-energy meter, signed by product
manufacturer.

D. Operation and Maintenance Data: For flowmeters and thermal-energy meters to include operation and maintenance
manuals.
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PART 2 - PRODUCTS

2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
A. Case: Die-cast aluminum or brass, 7 inches long.
B. Tube: Red or blue reading, mercury or organic-liquid filled, with magnifying lens.
C. Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale markings.
D. Window: Glass or plastic.

E. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking device.

F. Stem: Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit installation.

G.  Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.
22 DUCT-TYPE, LIQUID-IN-GLASS THERMOMETERS

A. Case: Die-cast aluminum, 7 inches long.

B. Tube: Red or blue reading, mercury or organic filled, with magnifying lens.

C. Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale markings.

D. Window: Glass or plastic.

E. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking device.

F. Stem: Metal, for installation in mounting bracket and of length to suit installation.

G. Mounting Bracket: Flanged fitting for attachment to duct and made to hold thermometer stem.

H. Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.
23 THERMOWELLS

A. Manufacturers: Same as manufacturer of thermometer being used.
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B.

Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, and length
required to hold thermometer.

PRESSURE GAGES

Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with ASME B40.100.

= Al el e

0.
1.

Case: Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch diameter.
Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.

Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated.
Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer: Red metal.

Window: Glass or plastic.

Ring: Brass.

Accuracy: Grade A, plus or minus 1 percent of middle half scale.

Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure.

Range for Fluids under Pressure: Two times operating pressure.

Remote-Mounting, Dial-Type Pressure Gages: ASME B40.100, indicating-dial type.

i A i i i o

0.
L.

Case: Dry type, drawn steel or cast aluminum, 4-1/2-inch diameter for panel mounting.
Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.

Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated.
Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer: Red metal.

Window: Glass or plastic.

Ring: Brass.

Accuracy: Grade A, plus or minus 1 percent of middle half scale.

Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure.

Range for Fluids under Pressure: Two times operating pressure.

Pressure-Gage Fittings:

1.
2.
3.

Valves: NPS 1/4 brass or stainless-steel needle type.

Syphons: NPS 1/4 coil of brass tubing with threaded ends.

Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of material
suitable for system fluid and working pressure.

TEST PLUGS

Description: Corrosion-resistant brass or stainless-steel body with core inserts and gasketed and threaded cap, with
extended stem for units to be installed in insulated piping.

Minimum Pressure and Temperature Rating: 300 psig at 250 deg F.

METERS AND GAGES FOR HVAC PIPING 230519 -3



LS3p GRIER MIDDLE SCHOOL 9201-218240

Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set
C. Core Inserts: One or two self-sealing rubber valves.
1. Insert material for air, water, oil, or gas service at 20 to 200 deg F shall be CR.
2. Insert material for air or water service at minus 30 to plus 275 deg F shall be EPDM.

D. Test Kit: Furnish one test kit(s) containing one pressure gage and adaptor, two thermometer(s), and carrying case.
Pressure gage, adapter probes, and thermometer sensing elements shall be of diameter to fit test plugs and of length
to project into piping.

1. Pressure Gage: Small bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe. Dial range
shall be 0 to 200 psig.

2. Low-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-end
sensing element. Dial ranges shall be 25 to 125 deg F.

3. High-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-end

sensing element. Dial ranges shall be 0 to 220 deg F.
4. Carrying case shall have formed instrument padding.
2.6 WAFER-ORIFICE FLOWMETERS
A. Description: Differential-pressure-design orifice insert for installation between pipe flanges; with calibrated flow-
measuring element, separate flowmeter, hoses or tubing, valves, fittings, and conversion chart compatible with flow-
measuring element, flowmeter, and system fluid.
B. Construction: Cast-iron body, brass valves with integral check valves and caps, and calibrated nameplate.

C. Pressure Rating: 300 psig.

D. Temperature Rating: 250 deg F.

E. Range: Flow range of flow-measuring element and flowmeter shall cover operating range of equipment or system
served.
F. Permanent Indicators: Suitable for wall or bracket mounting, calibrated for connected flowmeter element, and

having 6-inch- diameter, or equivalent, dial with fittings and copper tubing for connecting to flowmeter element.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 1 percent between 20 and 80 percent of range.
G. Portable Indicators: Differential-pressure type calibrated for connected flowmeter element and having two 12-foot

hoses in carrying case.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 2 percent between 20 and 80 percent of range.
H. Operating Instructions: Include complete instructions with each flowmeter.
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2.7 VENTURI FLOWMETERS

A. Description: Differential-pressure design for installation in piping; with calibrated flow-measuring element, separate
flowmeter, hoses or tubing, valves, fittings, and conversion chart compatible with flow-measuring element,
flowmeter, and system fluid.

B. Construction: Bronze, brass, or factory-primed steel; with brass fittings and attached tag with flow conversion data.

C. Pressure Rating: 300 psig.

D. Temperature Rating: 250 deg F.

E. End Connections for NPS 2 and Smaller: Threaded.

F. End Connections for NPS 2-1/2 and Larger: Flanged or welded.

G. Range: Flow range of flow-measuring element and flowmeter shall cover operating range of equipment or system
served.

H. Permanent Indicators: Suitable for wall or bracket mounting, calibrated for connected flowmeter element, and
having 6-inch- diameter, or equivalent, dial with fittings and copper tubing for connecting to flowmeter element.
1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 1 percent between 20 and 80 percent of range.

L Portable Indicators: Differential-pressure type calibrated for connected flowmeter element and having two 12-foot
hoses in carrying case.
1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 2 percent between 20 and 80 percent of range.

J. Operating Instructions: Include complete instructions with each flowmeter.

2.8 TURBINE FLOWMETERS

A. Description: Insertion type for inserting turbine into piping and measuring flow directly in gallons per minute.

B. Construction: Bronze or stainless-steel body; with plastic turbine or impeller and integral direct-reading scale.

C. Pressure Rating: 150 psig minimum.

D. Temperature Rating: 220 deg F. minimum.

E. Display: Visual instantaneous rate of flow.

F. Accuracy: Plus or minus 2-1/2 percent.
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PITOT-TUBE FLOWMETERS

Description: Insertion-type, differential-pressure design for inserting probe into piping and measuring flow directly
in gallons per minute.

Construction: Stainless-steel probe of length to span inside of pipe; with integral transmitter and direct-reading scale.
Pressure Rating: 150 psig minimum.

Temperature Rating: 220 deg F. minimum.

Display: Visual instantaneous rate of flow.

Integral Transformer: For low-voltage power connection.

Accuracy: Plus or minus 1 percent for liquids and gases.

FLOW INDICATORS
Description: Instrument for installation in piping systems for visual verification of flow.

Construction: Bronze or stainless-steel body; with sight glass and plastic pelton-wheel indicator, and threaded or
flanged ends.

Pressure Rating: 150 psig.
Temperature Rating: 220 deg F.
End Connections for NPS 2 and Smaller: Threaded.

End Connections for NPS 2-1/2 and Larger: Flanged.

PART 3 - EXECUTION

3.1

A.

THERMOMETER APPLICATIONS
Install liquid-in-glass thermometers as indicated on the drawings and in the following locations:

Inlet and outlet of each hydronic zone.

Inlet and outlet of each hydronic boiler and chiller.

Inlet and outlet of each hydronic coil in air-handling units and built-up central systems.
Inlet and outlet of each thermal storage tank.

Outside-air, return-air, and mixed-air ducts.

Al ol S

Provide the following temperature ranges for thermometers:

1. Heating Hot Water: 30 to 240 deg F, with 2-degree scale divisions.
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2. Chilled Water: 30 to 120 deg F, with 2-degree scale divisions.
3. Air Ducts: Minus 40 to plus 110 deg F, with 2-degree scale divisions.

32 GAGE APPLICATIONS
A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve.
B. Install liquid-filled-case-type pressure gages at chilled-water inlets and outlets of chillers.
C. Install liquid-filled-case-type pressure gages at suction and discharge of each pump.
33 INSTALLATIONS
A. Install direct-mounting thermometers and adjust vertical and tilted positions.
B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and thermometer bulb supported

to prevent kinks. Use minimum tubing length.

C. Install thermowells with socket extending one-third of diameter of pipe and in vertical position in piping tees where
thermometers are indicated.

D. Duct Thermometer Support Flanges: Install in wall of duct where duct thermometers are indicated. Attach to duct
with screws.

E. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable position.
F. Install remote-mounting pressure gages on panel.
G. Install needle-valve and snubber fitting in piping for each pressure gage for fluids (except steam).

H. Install test plugs in tees in piping.
L Install flow indicators, in accessible positions for easy viewing, in piping systems.

J. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters as
prescribed by manufacturer's written instructions.

K. Install flowmeter elements in accessible positions in piping systems.

L. Install differential-pressure-type flowmeter elements with at least minimum straight lengths of pipe upstream and
downstream from element as prescribed by manufacturer's written instructions.

M.  Install wafer-orifice flowmeter elements between pipe flanges.

N. Install permanent indicators on walls or brackets in accessible and readable positions.
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0. Install connection fittings for attachment to portable indicators in accessible locations.
P. Install flowmeters at discharge of hydronic system pumps and at inlet of hydronic air coils.
Q. Mount meters on wall if accessible; if not, provide brackets to support meters.
34 CONNECTIONS
A. Install meters and gages adjacent to machines and equipment to allow service and maintenance for meters, gages,

machines, and equipment.

B. Connect flowmeter-system elements to meters.
C. Connect flowmeter transmitters to meters.
3.5 ADJUSTING
A Calibrate meters according to manufacturer's written instructions, after installation.
B. Adjust faces of meters and gages to proper angle for best visibility.
END OF SECTION 230519
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SECTIONS 230523 — GENERAL DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1. Iron ball valves.
2. Iron, single-flange butterfly valves.
3. Iron, grooved-end butterfly valves.
4, High-performance butterfly valves.
5. Bronze swing check valves.
6. Iron swing check valves.
7. Iron swing check valves with closure control.
8. Iron, grooved-end swing-check valves.

9. Iron, center-guided check valves.
10.  Iron, plate-type check valves.

11.  Bronze gate valves.

12.  Iron gate valves.

13.  Bronze globe valves.

14.  Iron globe valves.

15.  Lubricated plug valves.

16.  Eccentric plug valves.

B. Related Sections:
1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
2. Division 23 Section "Identification for HVAC Piping and Equipment" for valve tags and
schedules.

1.3 DEFINITIONS

A.  CWP: Cold working pressure.

B.  EPDM: Ethylene propylene copolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D.  NRS: Nonrising stem.

E. OS&Y: Outside screw and yoke.
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F. RS: Rising stem.

1.4 SUBMITTALS

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

1.5 ACCEPTABLE MANUFACTURERS

A. All valves shall be manufactured in the USA.

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. American Valve Co.
2. Cameron
3. Conbraco Industries.
4, Crane Co.
5. Hammond Valve
6. Milwaukee Valve Co.
7. NIBCO Inc.
8. Powell Valves
9. Watts Regulator Co

1.6 QUALITY ASSURANCE

A.  Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

B.  ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.

1.7 DELIVERY, STORAGE, AND HANDLING
A.  Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

ANl o e

B.  Use the following precautions during storage:

1. Maintain valve end protection.
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2. Store valves indoors and maintain at higher than ambient dew point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.
C.  Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES
A.  Refer to HVAC valve schedule articles for applications of valves.

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

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

D.  Valve Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 8 and larger.
2. Handwheel: For valves other than quarter-turn types.
3. Handlever: For quarter-turn valves NPS 6 and smaller.
4. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 10
plug valves, for each size square plug-valve head.
E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Butterfly Valves: With extended neck.

F. Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.
2. Grooved: With grooves according to AWWA C606.
3. Solder Joint: With sockets according to ASME B16.18.
4. Threaded: With threads according to ASME B1.20.1.

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

2.2 IRON BALL VALVES
A. Class 150, Iron Ball Valves:

1. Description:
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Standard: MSS SP-72.

CWP Rating: 200 psig.

Body Design: Split body.

Body Material: ASTM A 126, gray iron.
Ends: Flanged.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel.

Port: Full.

FER MmO AL o

23 IRON, SINGLE-FLANGE BUTTERFLY VALVES
A. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Aluminum-Bronze Disc:
1. Description:

a. Standard: MSS SP-67, Type L.

CWP Rating: 200 psig.

Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

Seat: NBR.

Stem: One- or two-piece stainless steel.

Disc: Aluminum bronze.

o A

24 IRON, GROOVED-END BUTTERFLY VALVES

A. 175 CWP, Iron, Grooved-End Butterfly Valves:

I. Description:
a. Standard: MSS SP-67, Type L.
b. CWP Rating: 175 psig.
c. Body Material: Coated, ductile iron.
d. Stem: Two-piece stainless steel.
e. Disc: Coated, ductile iron.
f. Seal: EPDM.
2.5 HIGH-PERFORMANCE BUTTERFLY VALVES

A.  Class 150, Single-Flange, High-Performance Butterfly Valves:
1. Description:
a. Standard: MSS SP-68.
b. CWP Rating: 285 psig at 100 deg F.

c. Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.
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d. Body Material: Carbon steel, cast iron, ductile iron, or stainless steel.
e. Seat: Reinforced PTFE or metal.
f. Stem: Stainless steel; offset from seat plane.
g. Disc: Carbon steel.
h. Service: Bidirectional.

2.6 BRONZE SWING CHECK VALVES

A.  Class 150, Bronze Swing Check Valves with Bronze Disc:

1. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 300 psig.
c. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
e. Ends: Threaded.
f. Disc: Bronze.

2.7 IRON SWING CHECK VALVES
A.  Class 125, Iron Swing Check Valves with Metal Seats:
1. Description:

Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

SR moe a0 o

2.8 IRON SWING CHECK VALVES WITH CLOSURE CONTROL
A.  Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control:
1. Description:

Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

S@moe an o
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1. Closure Control: Factory-installed, exterior lever and spring.
2.9 IRON, GROOVED-END SWING CHECK VALVES

A. 300 CWP, Iron, Grooved-End Swing Check Valves:
1. Description:

CWP Rating: 300 psig.

Body Material: ASTM A 536, ductile iron.

Seal: EPDM.

Disc: Spring operated, ductile iron or stainless steel.

oo

2.10 IRON, CENTER-GUIDED CHECK VALVES

A. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron.
e. Style: Compact wafer.
f. Seat: EPDM or NBR.

2.11 IRON, PLATE-TYPE CHECK VALVES

A.  Class 150, Iron, Dual-Plate Check Valves with Resilient Seat:

I. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron.
f. Seat: EPDM or NBR.

2.12 BRONZE GATE VALVES
A. Class 150, NRS Bronze Gate Valves:
1. Description:

a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 300 psig.
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Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

@ rho a0

2.13 IRON GATE VALVES

A. Class 125, OS&Y, Iron Gate Valves:

1. Description:
a. Standard: MSS SP-70, Type 1.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A 126, gray iron with bolted bonnet.
e. Ends: Flanged.
f. Trim: Bronze.
g. Disc: Solid wedge.
h. Packing and Gasket: Asbestos free.

2.14 BRONZE GLOBE VALVES

A. Class 150, Bronze Globe Valves with Bronze Disc:

1. Description:
a. Standard: MSS SP-80, Type 2.
b. CWP Rating: 300 psig.
c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.
e. Stem and Disc: Bronze.
f. Packing: Asbestos free.
g. Handwheel: Malleable iron, bronze, or aluminum.

2.15 IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

1. Description:
a. Standard: MSS SP-85, Type L.
b. CWP Rating: 200 psig.
c. Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Ends: Flanged.
e. Trim: Bronze.
f. Packing and Gasket: Asbestos free.
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2.16 LUBRICATED PLUG VALVES

A.  Class 125, Regular-Gland, Lubricated Plug Valves with Flanged Ends:

L. Description:
a. Standard: MSS SP-78, Type I
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-
sealing system.
e. Pattern: Regular or short.
f. Plug: Cast iron or bronze with sealant groove.

2.17 ECCENTRIC PLUG VALVES
A. 175 CWP, Eccentric Plug Valves with Resilient Seating.
1. Description:

a. Standard: MSS SP-108.

CWP Rating: 175 psig minimum.

Body and Plug: ASTM A 48/A 48M, gray iron; ASTM A 126, gray iron; or
ASTM A 536, ductile iron.

Bearings: Oil-impregnated bronze or stainless steel.

Ends: Flanged.

Stem-Seal Packing: Asbestos free.

Plug, Resilient-Seating Material: ~ Suitable for potable-water service unless
otherwise indicated.

@ o A

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.
B. Operate valves in positions from fully open to fully closed. Examine guides and seats made

accessible by such operations.

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

D.  Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

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

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

Locate valves for easy access and provide separate support where necessary.

Install valves in horizontal piping with stem at or above center of pipe.

C a0 =

Install valves in position to allow full stem movement.

e

Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.

2. Center-Guided and Plate-Type Check Valves: In horizontal or vertical position, between
flanges.

3. Lift Check Valves: With stem upright and plumb.

33 ADJUSTING
A.  Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.
34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A.  If valve applications are not indicated, use the following:
Shutoff Service: Ball, butterfly valves.
Butterfly Valve Dead-End Service: Single-flange (lug) type.
Throttling Service except Steam: Globe, ball, or butterfly valves.

Throttling Service, Steam: Globe or butterfly valves.
Pump-Discharge Check Valves:

Nk W=

a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.
b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or with
spring or iron, center-guided, metal or resilient-seat check valves.

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

C.  Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For Steel Piping, NPS 2 and Smaller: Threaded ends.

3. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules below.

4. For Steel Piping, NPS 5 and Larger: Flanged ends.
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3.5 CHILLED-WATER, CONDENSER WATER AND HOT WATER VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:

L.

2.
3.
4.

Ball Valves: Three piece, full port, brass or bronze with brass trim.
Bronze Swing Check Valves: Class 150, bronze disc.

Bronze Gate Valves: Class 150, NRS, bronze.

Bronze Globe Valves: Class 150, bronze disc.

B.  Pipe NPS 2-1/2 and Larger:

1.

98]

Nowk

8.
9

10.
11.
12.
13.
14.

Iron Valves, NPS 2-1/2 to NPS4: May be provided with threaded ends instead of
flanged ends.

Iron Ball Valves, NPS 2-1/2 to NPS 10: Class 150.

Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, NBR seat,
aluminum-bronze disc.

Iron, Grooved-End Butterfly Valves, NPS 2-1/2 to NPS 12: 175 CWP.
High-Performance Butterfly Valves: Class 150, single flange.

Iron Swing Check Valves: Class 125, metal seats.

Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12: Class 125, lever
and spring.

Iron, Grooved-End Check Valves, NPS 3 to NPS 12: 300 CWP.

Iron, Center-Guided Check Valves: Class 150, compact-wafer, resilient seat.

Iron, Plate-Type Check Valves: Class 150; single plate; resilient seat.

Iron Gate Valves: Class 125, OS&Y.

Iron Globe Valves: Class 125.

Lubricated Plug Valves: Class 125, flanged.

Eccentric Plug Valves: 175 CWP, resilient seating.

END OF SECTION 230523
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SECTION 230529 — HANGERS AND SUPPORTS FOR HVAC PIPING & EQUIPMENT

PART I - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following hangers and supports for HVAC system piping and equipment:
1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.
B. Related Sections include the following:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for
pipe and equipment supports.
2. Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-protection
piping.
3. Division 23 Section "Expansion Fittings and Loops for HVAC Piping" for pipe guides and anchors.
4, Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for vibration
isolation devices.
5. Division 23 Section(s) "Metal Ducts" for duct hangers and supports.
1.3 DEFINITIONS
A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports.”
1.4 PERFORMANCE REQUIREMENTS
A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of
supported systems, system contents, and test water.
HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 - 1
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B. Design equipment supports capable of supporting combined operating weight of supported equipment and
connected systems and components.

C. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities
having jurisdiction.

1.5 SUBMITTALS

A. Product Data: For the following:

1. Steel pipe hangers and supports.
2. Fiberglass pipe hangers.
3. Thermal-hanger shield inserts.
4, Powder-actuated fastener systems.
B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.
4, Equipment supports.

C. Welding certificates.

1.6 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel.",
AWS D1.3, "Structural Welding Code--Sheet Steel.", AWS D1.4, "Structural Welding Code--Reinforcing
Steel." and ASME Boiler and Pressure Vessel Code: Section 1X.

B. Welding: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.2, "Structural Welding Code--Aluminum."
3. AWS D1.3, "Structural Welding Code--Sheet Steel."
4, AWS D1.4, "Structural Welding Code--Reinforcing Steel."
5. ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part?2 articles where titles below introduce lists, the following requirements apply to product
selection:
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products

that may be incorporated into the Work include, but are not limited to, manufacturers specified.
2. Manufacturers: ~ Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 STEEL PIPE HANGERS AND SUPPORTS

A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3 "Hanger and
Support Applications" Article for where to use specific hanger and support types.

B. Material: Carbon Steel
C. Coating: Galvanized, Hot dipped galvinized
D.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
E. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing
surface of piping.
2.3 TRAPEZE PIPE HANGERS

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

24 METAL FRAMING SYSTEMS
A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other
components.
B. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.
C. Nonmetallic Coatings: Plastic coating, jacket, or liner.
2.5 THERMAL-HANGER SHIELD INSERTS

A. Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet metal shield.

B. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or
ASTM C 552, Type Il cellular glass with vapor barrier.

C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or
ASTM C 552, Type 1l cellular glass.

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
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E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

2.6 FASTENER SYSTEMS

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

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

2.7 PIPE STAND FABRICATION
A. Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosion-resistant

components to support roof-mounted piping.

B. Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped cradle to
support pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand: One-piece plastic base unit with plastic roller, for roof installation without
membrane penetration.

D. High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe support, for
roof installation without membrane penetration.

1. Base: Plastic.

2. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
3. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-
type pipe support.

E. High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and pipe supports, for
roof installation without membrane penetration.

Bases: One or more plastic.

Vertical Members: Two or more protective-coated-steel channels.
Horizontal Member: Protective-coated-steel channel.

Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

bl e

F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from structural-steel shape,
continuous-thread rods, and rollers for mounting on permanent stationary roof curb.
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2.8

2.9

EQUIPMENT SUPPORTS

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

MISCELLANEOUS MATERIALS

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

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

1.
2.

Properties: Nonstaining, noncorrosive, and nongaseous.
Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS
A. Specific hanger and support requirements are specified in Sections specifying piping systems and equipment.
B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system
Sections.
C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have
field-applied finish.
D.  Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact
with copper tubing.
E. Use padded hangers for piping that is subject to scratching.
F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated
stationary pipes, NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes, NPS 4 to NPS 16,
requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes, NPS 3/4
to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to NPS 24, if little
or no insulation is required.
5. Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-center closure
for hanger installation before pipe erection.
6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated
stationary pipes, NPS 3/4 to NPS 8.
HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 -5
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7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated stationary pipes,
NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary pipes, NPS 1/2
to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 2.

10.  Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 8.

11.  Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated
stationary pipes, NPS 3/8 to NPS 3.

12.  U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

13, Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

14.  Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel pipe base
stanchion support and cast-iron floor flange.

15.  Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36, with steel pipe base
stanchion support and cast-iron floor flange and with U-bolt to retain pipe.

16.  Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes, NPS 2-1/2
to NPS 36, if vertical adjustment is required, with steel pipe base stanchion support and cast-iron
floor flange.

17.  Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2 rods if
longitudinal movement caused by expansion and contraction might occur.

18.  Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to NPS 20, from
single rod if horizontal movement caused by expansion and contraction might occur.

19.  Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS 42, if longitudinal
movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

20.  Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to NPS 24, if small horizontal
movement caused by expansion and contraction might occur and vertical adjustment is not necessary.

21.  Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to NPS 30, if

vertical and lateral adjustment during installation might be required in addition to expansion and
contraction.

G.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

1.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to NPS 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 3/4 to NPS 20,
if longer ends are required for riser clamps.
H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections,

install the following types:

1.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
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4, Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building
attachments.
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.
L Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install
the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers
from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction to
attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels,
or angles.
4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5 Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for
heavy loads.
10.  Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for
heavy loads, with link extensions.
11.  Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
12.  Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using clip
and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.
13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
15.  Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal
movement where headroom is limited.
J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install
the following types:
1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
K. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:
1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 -7
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2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs.

4, Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in
piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25
percent to absorb expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to
25 percent to absorb expansion and contraction of piping system from base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor
to 25 percent to absorb expansion and contraction of piping system from trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one
support to another support, critical terminal, or connected equipment. Include auxiliary stops for
erection, hydrostatic test, and load-adjustment capability. These supports include the following types:

e

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping
system Sections.

M.  Comply with MFMA-102 for metal framing system selections and applications that are not specified in
piping system Sections.

N. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.

32 HANGER AND SUPPORT INSTALLATION

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

B. Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of
parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install
intermediate supports for smaller diameter pipes as specified above for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported. Weld steel
according to AWS D1.1.

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

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 - 8
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D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
E. Fastener System Installation:

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

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

F. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on smooth roof
surface. Do not penetrate roof membrane.
2. Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on

permanent, stationary roof curb. Refer to Division 07 Section "Roof Accessories" for curbs.

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

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

L Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit

freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops,
expansion bends, and similar units.

J. Install lateral bracing with pipe hangers and supports to prevent swaying.

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

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

M.  Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections
allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services piping) are not
exceeded.

N. Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with
clamp sized to match OD of insert.

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 -9
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C. Do not exceed pipe stress limits according to ASME B31.1 for power piping and
ASME B31.9 for building services piping.

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

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.

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

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

o a0 os

5. Pipes NPS 8 and Larger: Include wood inserts.
Insert Material: Length at least as long as protective shield.
7. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

S

33 EQUIPMENT SUPPORTS

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

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

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

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

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

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

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

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 - 10
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2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded

surfaces match adjacent contours.

3.5 ADJUSTING
A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated
slope of pipe.
B. Trim excess length of continuous-thread hanger and support rods to 2”.
3.6 PAINTING

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

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

B. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop
paint on miscellaneous metal are specified in Division 09 painting Sections.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint
to comply with ASTMA 780.
END OF SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529 - 11
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SECTION 230548 — VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING & EQUIPMENT

PART I - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

Isolation pads.

Isolation mounts.

Freestanding and restrained spring isolators.
Housed spring mounts.

Spring hangers.

Spring hangers with vertical-limit stops.
Seismic snubbers.

Restraining braces and cables.

PRI R LD =

1.3 DEFINITIONS
A.  IBC: International Building Code.

B. ICC-ES: ICC-Evaluation Service.

1.4 PERFORMANCE REQUIREMENTS

A.  The Mechanical Contractor shall be responsible for providing restraints to resist the earthquake effects
on the mechanical system. The requirements for these restraints are found in the North Carolina State
Building Code and ASCE 7.

B. The Mechanical Contractor shall refer to the latest edition of the "Seismic Restraint Manual
Guidelines for Mechanical System" published by SMACNA for guidelines to determine the correct
restraints for sheet metal ducts, piping, and conduit, etc.

C.  The Mechanical Contractor shall retain the services of a Professional Structural Engineer registered in
the State of North Carolina to design seismic restraint elements required for this project. The
engineer's computations, bearing his professional seal, shall accompany shop drawings which show
Code compliance. Computations and shop drawings shall be submitted for review prior to the
purchasing of materials, equipment systems, and assemblies.

VIBRATION AND SEISMIC CONTROLS FOR 230548 - 1
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D.  For all existing mechanical equipment noted to remain, the Mechanical Contractor shall visit the site
to document existing seismic restraints, or lack thereof. The Mechanical Contractor shall provide this
information to the Professional Structural Engineer retained to design seismic restraint elements for
this project. The Professional Structural Engineer shall review the existing restraints, and indicate any
additional requirements. Computations and shop drawings shall include all existing mechanical
equipment noted to remain.

E. The professional engineer retained by the Mechanical Contractor for seismic restraint calculations
shall visit the job site upon completion of the seismic restraint installation. This Engineer shall
provide in writing verification of compliance with the approved seismic submittal. This verification
shall bear the Engineer's professional seal. Job site inspection by other than this Engineer is not
acceptable. This engineer shall also be responsible for any required special inspections and associated
documentation related to seismic restraints.

F. Seismic-Restraint Loading:

1. Site Class as Defined in the NC State Building Code (Chapter 16) and ASCE 7, as determined
by the project Structural Engineer of record.

2. Assigned Seismic Use Group or Building Category as Defined in the NC State Building Code
(Chapter 16) and ASCE 7.

a. Component Importance Factor.
b. Component Response Modification Factor.
c. Component Amplification Factor.

3. Design Spectral Response Acceleration at Short Periods (0.2 Second).
4. Design Spectral Response Acceleration at 1-Second Period.
1.5 SUBMITTALS
A.  Product Data: For the following:
1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.

[llustrate and indicate style, material, strength, fastening provision, and finish for each type and
size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated
strength in tension and shear as evaluated by an agency acceptable to authorities having
Jurisdiction.
b. Annotate to indicate application of each product submitted and compliance with
requirements.
3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.
B. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply

with performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.
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1. Design Calculations: Calculate static and dynamic loading due to equipment weight and

operation, seismic forces required to select vibration isolators, seismic restraints, and for
designing vibration isolation bases.

a. Coordinate design calculations with wind load calculations required for equipment
mounted outdoors. Comply with requirements in other Division 22 Sections for
equipment mounted outdoors.

2. Riser Supports: Include riser diagrams and calculations showing anticipated expansion and
contraction at each support point, initial and final loads on building structure, spring deflection
changes, and seismic loads. Include certification that riser system has been examined for
excessive stress and that none will exist.

3. Vibration Isolation Base Details: Detail overall dimensions, including anchorages and
attachments to structure and to supported equipment. Include auxiliary motor slides and rails,
base weights, equipment static loads, power transmission, component misalignment, and
cantilever loads.

4, Seismic-Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints. Include
calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the

restrained items and to the structure. Show attachment locations, methods, and
spacings. Identify components, list their strengths, and indicate directions and values of
forces transmitted to the structure during seismic events. Indicate association with
vibration isolation devices.

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details
required for equipment mounted outdoors. Comply with requirements in other
Division 22 Sections for equipment mounted outdoors.

d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities
having jurisdiction, showing maximum ratings of restraint items and the basis for
approval (tests or calculations).

C.  Coordination Drawings: Show coordination of seismic bracing for HVAC piping and equipment with
other systems and equipment in the vicinity, including other supports and seismic restraints.

D.  Welding certificates.
E. Qualification Data: For professional engineer and testing agency.
F. Review of the seismic design and shop drawings by the Engineer/Architect or his agent shall not
relieve the Contractor of his responsibility to comply with the seismic or any other requirements of the
North Carolina State Building Code, Section 1607.
1.6 QUALITY ASSURANCE
A.  The professional Engineer retained by the Mechanical Contractor for seismic restraint calculations

shall visit the job site upon completion of the seismic restraint installation. This Engineer shall
provide in writing verification of compliance with the approved seismic submittal. This verification
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shall bear the Engineer's professional seal. Job site inspection by other than this Engineer is not
acceptable.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more
stringent.

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

D.  Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear
anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by
another agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint
ratings. Ratings based on independent testing are preferred to ratings based on calculations. If
preapproved ratings are not available, submittals based on independent testing are preferred.
Calculations (including combining shear and tensile loads) to support seismic-restraint designs must
be signed and sealed by a qualified professional engineer.

PART 2 - PRODUCTS
2.1 VIBRATION ISOLATORS

A.  Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on
Drawings or a comparable product by one of the following:

1. Kinetics Noise Control.

2. Mason Industries.

3. Vibration Eliminator Co., Inc.

4. Vibration Isolation.

5. Vibration Mountings & Controls, Inc.

B. Pads: Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area,
molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match
requirements of supported equipment.

1. Resilient Material: Oil- and water-resistant neoprene.

C. Mounts: Double-deflection type, with molded, oil-resistant rubber, hermetically sealed compressed
fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top plate for bolting to
equipment and with baseplate for bolting to structure. Color-code or otherwise identify to indicate
capacity range.

1. Materials: Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-
resistant rubber or neoprene elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

D.  Restrained Mounts: All-directional mountings with seismic restraint.
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1. Materials: Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-

resistant rubber or neoprene elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

E. Spring Isolators: Freestanding, laterally stable, open-spring isolators.

L. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at
rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4, Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation
or failure.

5. Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch- thick, rubber
isolator pad attached to baseplate underside. Baseplates shall limit floor load to 500 psig.

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to
fasten and level equipment.

(O8]

F. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or limit-stop
restraint.
1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to weight

being removed; factory-drilled baseplate bonded to 1/4-inch- thick, neoprene or rubber isolator
pad attached to baseplate underside; and adjustable equipment mounting and leveling bolt that
acts as blocking during installation.

2. Restraint: Seismic or limit stop as required for equipment and authorities having jurisdiction.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at
rated load.

4. Minimum Additional Travel: 50 percent of the required deflection at rated load.

5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

6. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation
or failure.

G.  Housed Spring Mounts: Housed spring isolator with integral seismic snubbers.

1. Housing: Ductile-iron or steel housing to provide all-directional seismic restraint.
2. Base: Factory drilled for bolting to structure.
3. Snubbers: Vertically adjustable to allow a maximum of 1/4-inch travel up or down before

contacting a resilient collar.

H. Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and insert in

compression.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of
30 degrees of angular hanger-rod misalignment without binding or reducing isolation
efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
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4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation
or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced cup
to support spring and bushing projecting through bottom of frame.

7. Self-centering hanger rod cap to ensure concentricity between hanger rod and support spring
coil.

L Spring Hangers with Vertical-Limit Stop: Combination coil-spring and elastomeric-insert hanger with

spring and insert in compression and with a vertical-limit stop.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of
30 degrees of angular hanger-rod misalignment without binding or reducing isolation
efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation
or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded rod.

8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support spring
coil.

22 VIBRATION ISOLATION EQUIPMENT BASES
A.  Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on

Drawings or a comparable product by one of the following:

1.

Mason Industries.

2. Vibration Eliminator Co., Inc.

3. Vibration Isolation.

4 Vibration Mountings & Controls, Inc.
2.3 SEISMIC-RESTRAINT DEVICES

A.  Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on
Drawings or a comparable product by one of the following:

1. Hilti, Inc.
2. Kinetics Noise Control.
3. Mason Industries.
B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be

as defined in reports by an agency acceptable to authorities having jurisdiction.
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1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components

2.4

shall be at least four times the maximum seismic forces to which they will be subjected.

Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and
replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion.

Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel
channels with accessories for attachment to braced component at one end and to building structure at
the other end and other matching components and with corrosion-resistant coating; and rated in
tension, compression, and torsion forces.

Restraint Cables: ASTM A 603 galvanized-steel cables with end connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a
minimum of two clamping bolts for cable engagement.

Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and
steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment
devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with
a flat washer face.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for
interior applications and stainless steel for exterior applications. Select anchor bolts with strength
required for anchor and as tested according to ASTM E 488. Minimum length of eight times
diameter.

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested according to
ASTM E 488.

FACTORY FINISHES
Finish: Manufacturer's standard prime-coat finish ready for field painting.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment before
shipping.
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1. Powder coating on springs and housings.
2. All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
3. Baked enamel or powder coat for metal components on isolators for interior use.
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate

capacity range.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 APPLICATIONS

A.  Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an
agency acceptable to authorities having jurisdiction.

B.  Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to
receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads within
specified loading limits.

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

A.  Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof curbs,
equipment supports, and roof penetrations.

B. Equipment Restraints:

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers
as close as possible to vibration isolators and bolt to equipment base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between
anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities

having jurisdiction providing required submittals for component.

C. Piping Restraints:

VIBRATION AND SEISMIC CONTROLS FOR 230548 - 8
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1. Comply with requirements in MSS SP-127.
Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80
feet o.c.

3. Brace a change of direction longer than 12 feet.

D.  Install cables so they do not bend across edges of adjacent equipment or building structure.

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities
having jurisdiction providing required submittals for component.

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient
media between anchor bolt and mounting hole in concrete base.

G.  Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

H.  Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges
of beams, at upper truss chords of bar joists, or at concrete members.

L. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are encountered
during drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve

anchors shall be installed with sleeve fully engaged in the structural element to which anchor is
to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation
of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing
toward the surface in such a manner as to avoid introduction of air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.
34 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A.  Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate with
connection to equipment that is anchored to a different structural element from the one supporting the
connections as they approach equipment. Comply with requirements in Division 22 Section
"Hydronic Piping" for piping flexible connections.

VIBRATION AND SEISMIC CONTROLS FOR 230548 -9
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3.5 FIELD QUALITY CONTROL

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

B. Perform tests and inspections.
C. Tests and Inspections:
1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained

component (unless postconnection testing has been approved), and with at least seven days'
advance notice.
3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-
spreading members.
Test at least four of each type and size of installed anchors and fasteners selected by Architect.
Test to 90 percent of rated proof load of device.
Measure isolator restraint clearance.
Measure isolator deflection.
Verify snubber minimum clearances.
If a device fails test, modify all installations of same type and retest until satisfactory results are
achieved.

A R R

D.  Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

3.6 ADJUSTING

A.  Adjust isolators after piping system is at operating weight.

B.  Adjust limit stops on restrained spring isolators to mount equipment at normal operating height. After
equipment installation is complete, adjust limit stops so they are out of contact during normal
operation.

C.  Adjust active height of spring isolators.

D.  Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 230548
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SECTION 230553 — IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Valve tags.
1.2 SUBMITTAL

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

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Plastic Labels for Equipment (Note: Plastic Labels utilized in a return air plenum shall be listed
and approved for use in a return air plenum):

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Red.

4, Maximum Temperature: Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size
of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing

numbers where equipment is indicated (plans, details, and schedules), plus the Specification
Section number and title where equipment is specified.

IDENTIFICATION FOR HVAC PIPING AND 230553 - 1
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2.2 WARNING SIGNS AND LABELS

A.  Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.

B.  Letter Color: Red.

C.  Background Color: White.

D.  Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G.  Fasteners: Stainless-steel rivets or self-tapping screws.

H.  Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

L Label Content: Include caution and warning information, plus emergency notification
instructions.
23 PIPE LABELS
A.  General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering

indicating service, and showing flow direction. (Note: Plastic Labels utilized in a return air
plenum shall be listed and approved for use in a return air plenum):

B.  Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe
and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.
2.4 VALVE TAGS

A.  Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.
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1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link or beaded chain.

B.  Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for identification.
Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
3.2 EQUIPMENT LABEL INSTALLATION

A.  Install or permanently fasten labels on each major item of mechanical equipment.

B.  Locate equipment labels where accessible and visible.

33 PIPE LABEL INSTALLATION
A.  Piping Color-Coding: Painting of piping is specified in Division 09.

B.  Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior
exposed locations as follows:

L. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

C.  Pipe Label Color Schedule:

IDENTIFICATION FOR HVAC PIPING AND 230553 -3
EQUIPMENT



LS3Pp GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

1. Chilled-Water Piping:

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

2. Heating Water Piping:

a. Background Color: Yellow.
b. Letter Color: Black.

3. Refrigerant Piping:

a. Background Color: Yellow.
b. Letter Color: Black.

34 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; and shutoff valves. List tagged valves in a valve schedule.

B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with
captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

Chilled Water: 2 inches, round.
Refrigerant: 2 inches, round.
Hot Water: 2 inches, round.
Gas: 2 inches, round.

o o

2. Valve-Tag Color:

Chilled Water: Natural.
Refrigerant: Natural.
Hot Water: Natural.
Gas: Natural.

ac o

3. Letter Color:

Chilled Water: Black.
Refrigerant: Black.
Hot Water: Black.
Gas: Black.

o o

3.5 WARNING-TAG INSTALLATION

A.  Write required message on, and attach warning tags to, equipment and other items where required.
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END OF SECTION 230553
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SECTION 230593 — TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes TAB to produce design objectives for the following:
1. Air Systems:

a. Constant-volume air systems.
b. Variable-air-volume systems.

2. Hydronic Piping Systems:

a. Constant-flow systems.
b. Variable-flow systems.
c. Primary-secondary systems.

HVAC equipment quantitative-performance settings.

Kitchen hood airflow balancing.

Existing systems TAB.

Verifying that automatic control devices are functioning properly.
Reporting results of activities and procedures specified in this Section.

Nk w

1.3 DEFINITIONS

A.  Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce
fan speed or adjust a damper.

B.  Balance: To proportion flows within the distribution system, including submains, branches, and
terminals, according to indicated quantities.

C. Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors,
and other pollutants.

D.  Draft: A current of air, when referring to localized effect caused by one or more factors of high
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn

from a person's skin than is normally dissipated.

E. NC: Noise criteria.
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F. Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results.

G. RC: Room criteria.

H.  Report Forms: Test data sheets for recording test data in logical order.

L Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.

J. Suction Head: The height of fluid surface above the centerline of the pump on the suction side.

K.  System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

L. System Effect Factors: Allowances used to calculate a reduction of the performance ratings of a
fan when installed under conditions different from those presented when the fan was
performance tested.

M. TAB: Testing, adjusting, and balancing.

N.  Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.

O.  Test: A procedure to determine quantitative performance of systems or equipment.

P. Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing and
reporting TAB procedures.

1.4 SUBMITTALS

A.  Qualification Data: Within 15 days from Contractor's Notice to Proceed, submit 4 copies of
evidence that TAB firm and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

B.  Contract Documents Examination Report: Within 30 days from Contractor's Notice to Proceed,
submit 4 copies of the Contract Documents review report as specified in Part 3.

C. Strategies and Procedures Plan: Within 60 days from Contractor's Notice to Proceed, submit 4
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation”
Article. Include a complete set of report forms intended for use on this Project.

D.  Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm.

E. Sample Report Forms: Submit two sets of sample TAB report forms.

F. Warranties specified in this Section.
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1.5 QUALITY ASSURANCE
A.  TAB Firm Qualifications: Engage a TAB firm certified by AABC or NEBB.

B. TAB Conference: Meet with Owner's and Architect's representatives on approval of TAB
strategies and procedures plan to develop a mutual understanding of the details. Ensure the
participation of TAB team members, equipment manufacturers' authorized service
representatives, HVAC controls installers, and other support personnel. Provide seven days'
advance notice of scheduled meeting time and location.

1. Agenda Items: Include at least the following:

Submittal distribution requirements.

The Contract Documents examination report.

TAB plan.

Work schedule and Project-site access requirements.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

mo a0 o

C. Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

D. TAB Report Forms: Use standard forms from AABC's "National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems." or NEBB's "Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems."

E. Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems or NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems,"
Section I, "Required Instrumentation for NEBB Certification."

F. Instrumentation Calibration: Calibrate instruments at least every six months or more frequently
if required by instrument manufacturer.

I. Keep an updated record of instrument calibration that indicates date of calibration and the
name of party performing instrument calibration.

G. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2007, Section 7.2.2 - "Air
Balancing."

H.  ASHRAE/IESNA 90.1-2007 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-
2007, Section 6.7.2.3 - "System Balancing."

TESTING, ADJUSTING, AND BALANCING 230593 -3
FOR HVAC



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

1.6 PROJECT CONDITIONS

A.  Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

B.  Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

1.7 COORDINATION

A.  Coordinate the efforts of factory-authorized service representatives for systems and equipment,
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to
support and assist TAB activities.

B.  Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

C.  Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.

1.8 WARRANTY

A.  National Project Performance Guarantee: Provide a guarantee on AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating
that AABC will assist in completing requirements of the Contract Documents if TAB firm fails
to comply with the Contract Documents. Guarantee includes the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract
Documents.
2. Systems are balanced to optimum performance capabilities within design and installation
limits.
B. Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist in
completing requirements of the Contract Documents if TAB firm fails to comply with the

Contract Documents. Guarantee shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract

Documents.
2. Systems are balanced to optimum performance capabilities within design and installation
limits.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

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.

1. Contract Documents are defined in the General and Supplementary Conditions of
Contract.

2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system and
equipment operation.

Examine approved submittal data of HVAC systems and equipment.

Examine Project Record Documents described in Division 01 Section "Project Record
Documents."

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 equipment performance data including fan and pump curves. 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. Calculate system
effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air systems, use tables and charts found in AMCA 201,
"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing devices,
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and
fittings, and manual volume dampers, are properly installed, and that their locations are
accessible and appropriate for effective balancing and for efficient system and equipment
operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.
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J. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased,
belts are aligned and tight, and equipment with functioning controls is ready for operation.

K.  Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible
and their controls are connected and functioning.

L. Examine plenum ceilings used for supply air to verify that they are airtight. Verify that pipe
penetrations and other holes are sealed.

M. Examine strainers for clean screens and proper perforations.

N.  Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

O.  Examine heat-transfer coils for correct piping connections and for clean and straight fins.

P. Examine system pumps to ensure absence of entrained air in the suction piping.

Examine equipment for installation and for properly operating safety interlocks and controls.

R.  Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended controller.

2. Dampers and valves are in the position indicated by the controller.

3. Integrity of valves and dampers for free and full operation and for tightness of fully
closed and fully open positions. This includes dampers in multizone units, mixing boxes,
and variable-air-volume terminals.

4, Automatic modulating and shutoff valves, including two-way valves and three-way
mixing and diverting valves, are properly connected.

5. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and
cold walls.

6 Sensors are located to sense only the intended conditions.

7 Sequence of operation for control modes is according to the Contract Documents.

8. Controller set points are set at indicated values.

9 Interlocked systems are operating.

10.  Changeover from heating to cooling mode occurs according to indicated values.

S. 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.

3.2 PREPARATION

A.  Prepare a TAB plan that includes strategies and step-by-step procedures.

B.  Complete system readiness checks and prepare system readiness reports. Verify the following:
1. Permanent electrical power wiring is complete.

2. Hydronic systems are filled, clean, and free of air.

3. Automatic temperature-control systems are operational.
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4. Equipment and duct access doors are securely closed.
5. Balance, smoke, and fire dampers are open.
6. Isolating and balancing valves are open and control valves are operational.
7. Ceilings are installed in critical areas where air-pattern adjustments are required and

access to balancing devices is provided.
8. Windows and doors can be closed so indicated conditions for system operations can be
met.

33 GENERAL PROCEDURES FOR TESTING AND BALANCING

A.  Perform testing and balancing procedures on each system according to the procedures contained
in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air
Conditioning Systems", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing
of Environmental Systems" and this Section.

1. Comply with requirements in ASHRAE 62.1-2007, Section 7.2.2 - "Air Balancing."

B.  Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those removed.
Restore vapor barrier and finish according to insulation Specifications for this Project.

C. Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speed-

control levers, and similar controls and devices, to show final settings.

D.  Take and report testing and balancing measurements in inch-pound (IP) units.

34 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A.  Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B.  Prepare schematic diagrams of systems' "as-built" duct layouts.

C.  For variable-air-volume systems, develop a plan to simulate diversity.

D.  Determine the best locations in main and branch ducts for accurate duct airflow measurements.

E. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G.  Verify that motor starters are equipped with properly sized thermal protection.

H.  Check dampers for proper position to achieve desired airflow path.
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L Check for airflow blockages.

J. Check condensate drains for proper connections and functioning.

K. Check for proper sealing of air-handling unit components.

L. Check for proper sealing of air duct system.

3.5 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 fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

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

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filters.

Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers, under final balanced conditions.

Compare design data with installed conditions to determine variations in design static
pressures versus actual static pressures. Compare actual system effect factors with
calculated system effect factors to identify where wvariations occur. Recommend
corrective action to align design and actual conditions.

Obtain approval from Architect for adjustment of fan speed higher or lower than
indicated speed. Make required adjustments to pulley sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.

Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full cooling, full
heating, economizer, and any other operating modes to determine the maximum required
brake horsepower.

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

1. Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.
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a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube

traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

C.  Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

D.  Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using volume dampers rather than extractors
and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A.  Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a maximum set-point
airflow condition until the total airflow of the terminal units equals the indicated airflow of the
fan. Select the reduced airflow terminal units so they are distributed evenly among the branch
ducts.

B.  Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1. Set outside-air dampers at minimum, and return- and exhaust-air dampers at a position
that simulates full-cooling load.
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.

Measure static pressure. Adjust system static pressure so the entering static pressure for

the critical terminal unit is not less than the sum of terminal-unit manufacturer's

recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to
make this adjustment. When total airflow is correct, balance the air outlets downstream
from terminal units as described for constant-volume air systems.

5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

|98)

a. If air outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.
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6. Remeasure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

7. Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit.

8. Record the final fan performance data.

C.  Pressure-Dependent, Variable-Air-Volume Systems without Diversity: After the fan systems
have been adjusted, adjust the variable-air-volume systems as follows:

1.
2.
3.

Balance systems similar to constant-volume air systems.

Set terminal units and supply fan at full-airflow condition.

Adjust inlet dampers of each terminal unit to indicated airflow and verify operation of the
static-pressure controller. When total airflow is correct, balance the air outlets
downstream from terminal units as described for constant-volume air systems.

Readjust fan airflow for final maximum readings.

Measure operating static pressure at the sensor that controls the supply fan, if one is
installed, and verify operation of the static-pressure controller.

Set supply fan at minimum airflow if minimum airflow is indicated. Measure static
pressure to verify that it is being maintained by the controller.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition but leave
the outlets balanced for maximum airflow.

Measure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

D.  Pressure-Dependent, Variable-Air-Volume Systems with Diversity: After the fan systems have
been adjusted, adjust the variable-air-volume systems as follows:

1. Set system at maximum indicated airflow by setting the required number of terminal
units at minimum airflow. Select the reduced airflow terminal units so they are
distributed evenly among the branch ducts.

2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set
at maximum airflow.

3. Set terminal units at full-airflow condition.

4. Adjust terminal units starting at the supply-fan end of the system and continuing
progressively to the end of the system. Adjust inlet dampers of each terminal unit to
indicated airflow. When total airflow is correct, balance the air outlets downstream from
terminal units as described for constant-volume air systems.

5. Adjust terminal units for minimum airflow.

6. Measure static pressure at the sensor.

7. Measure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.
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3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
A.  Prepare test reports with pertinent design data and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

B.  Prepare schematic diagrams of systems' "as-built" piping layouts.

C.  Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

1. Open all manual valves for maximum flow.

2. Check expansion tank liquid level.

3. Check makeup-water-station pressure gage for adequate pressure for highest vent.

4, Check flow-control valves for specified sequence of operation and set at indicated flow.

5. Set differential-pressure control valves at the specified differential pressure. Do not set at
fully closed position when pump is positive-displacement type unless several terminal
valves are kept open.

6. Set system controls so automatic valves are wide open to heat exchangers.

7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.

3.8 PROCEDURES FOR HYDRONIC SYSTEMS

A.  Measure water flow at pumps. Use the following procedures, except for positive-displacement
pumps:

1. Verify impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
differences in gage heights. Note the point on manufacturer's pump curve at zero flow
and verify that the pump has the intended impeller size.

2. Check system resistance. With all valves open, read pressure differential across the
pump and mark pump manufacturer's head-capacity curve. Adjust pump discharge valve
until indicated water flow is achieved.

3. Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the
system based on pump manufacturer's performance data. Compare calculated brake
horsepower with nameplate data on the pump motor. Report conditions where actual
amperage exceeds motor nameplate amperage.

4. Report flow rates that are not within plus or minus 5 percent of design.

B.  Set calibrated balancing valves, if installed, at calculated presettings.
C.  Measure flow at all stations and adjust, where necessary, to obtain first balance.

1. System components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used as a flow-indicating device.

D.  Measure flow at main balancing station and set main balancing device to achieve flow that is 5
percent greater than indicated flow.
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E. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:

1. Determine the balancing station with the highest percentage over indicated flow.

2. Adjust each station in turn, beginning with the station with the highest percentage over
indicated flow and proceeding to the station with the lowest percentage over indicated
flow.

3. Record settings and mark balancing devices.

F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump

heads, and systems' pressures and temperatures including outdoor-air temperature.

G.  Measure the differential-pressure control valve settings existing at the conclusions of balancing.

3.9 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.

3.10 PROCEDURES FOR PRIMARY-SECONDARY-FLOW HYDRONIC SYSTEMS

A.  Balance the primary system crossover flow first, then balance the secondary system.

3.11 PROCEDURES FOR MOTORS

A.  Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer, model, and serial numbers.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.
B.  Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying

from minimum to maximum. Test the manual bypass for the controller to prove proper
operation. Record observations, including controller manufacturer, model and serial numbers,
and nameplate data.

3.12 PROCEDURES FOR CHILLERS

A.  Balance water flow through each evaporator and condenser to within specified tolerances of
indicated flow with all pumps operating. With only one chiller operating in a multiple chiller
installation, do not exceed the flow for the maximum tube velocity recommended by the chiller
manufacturer. Measure and record the following data with each chiller operating at design
conditions:
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1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow.
2. If water-cooled chillers, condenser-water entering and leaving temperatures, pressure
drop, and water flow.
3. Evaporator and condenser refrigerant temperatures and pressures, using instruments

furnished by chiller manufacturer.

Power factor if factory-installed instrumentation is furnished for measuring kilowatt.
Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatt.
Capacity: Calculate in tons of cooling.

If air-cooled chillers, verify condenser-fan rotation and record fan and motor data
including number of fans and entering- and leaving-air temperatures.

Noawnk

3.13 PROCEDURES FOR CONDENSING UNITS
A.  Verify proper rotation of fans.
B.  Measure entering- and leaving-air temperatures.

C.  Record compressor data.

3.14 PROCEDURES FOR BOILERS

A.  If hydronic, measure entering- and leaving-water temperatures and water flow.
B.  If steam, measure entering-water temperature and flow and leaving steam pressure, temperature,
and flow.

3.15 PROCEDURES FOR HEAT-TRANSFER COILS
A.  Water Coils: Measure the following data for each coil:

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.

Nk W=

B.  Electric-Heating Coils: Measure the following data for each coil:

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

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

Fuse or circuit-breaker rating for overload protection.

ANl o e

C.  Refrigerant Coils: Measure the following data for each coil:
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1. Dry-bulb temperature of entering and leaving air.

2. Wet-bulb temperature of entering and leaving air.

3. Airflow.

4. Air pressure drop.

5. Refrigerant suction pressure and temperature.

3.16 PROCEDURES FOR TEMPERATURE MEASUREMENTS

A.  During TAB, report the need for adjustment in temperature regulation within the automatic
temperature-control system.

B.  Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied.

C.  Measure outside-air, wet- and dry-bulb temperatures.

3.17 PROCEDURES FOR COMMERCIAL KITCHEN HOODS

A.  Measure, adjust, and record the airflow of each kitchen hood. For kitchen hoods designed with
integral makeup air, measure and adjust the exhaust and makeup airflow. Measure airflow by
duct Pitot-tube traverse. If a duct Pitot-tube traverse is not possible, provide an explanation in
the report of the reason(s) why and also the reason why the method used was chosen.

1. Install welded test ports in the sides of the exhaust duct for the duct Pitot-tube traverse.
Install each test port with a threaded cap that is liquid tight.

B.  After balancing is complete, do the following:

1. Measure and record the static pressure at the hood exhaust-duct connection.

2. Measure and record the hood face velocity. Make measurements at multiple points
across the face of the hood. Perform measurements at a maximum of 12 inches (300
mm) between points and between any point and the perimeter. Calculate the average of
the measurements recorded. Verify that the hood average face velocity complies with the
Contract Documents and governing codes.

3. Check the hood for capture and containment of smoke using a smoke emitting device.
Observe the smoke pattern. Make adjustments to room airflow patterns to achieve
optimum results.

C.  Visually inspect the hood exhaust duct throughout its entire length in compliance with
authorities having jurisdiction. Begin at the hood connection and end at the point it discharges
outdoors. Report findings.

1. Check duct slopes as required.

2. Verify that duct access is installed as required.

3. Verify that point of termination is as required.

4. Verify that duct air velocity is within the range required.

5. Verify that duct is within a fire-rated enclosure.
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D.  Report deficiencies.
3.18 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
A.  Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan.

2. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

3. Check the refrigerant charge.

4. Check the condition of filters.

5. Check the condition of coils.

6. Check the operation of the drain pan and condensate drain trap.

7. Check bearings and other lubricated parts for proper lubrication.

8. Report on the operating condition of the equipment and the results of the measurements
taken. Report deficiencies.

B.  Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.

L. New filters are installed.

2. Coils are clean and fins combed.

3. Drain pans are clean.

4. Fans are clean.

5. Bearings and other parts are properly lubricated.

6. Deficiencies noted in the preconstruction report are corrected.

C.  Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows and
determine the new fan, speed, filter, and coil face velocity.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.

3. If calculations increase or decrease the airflow and water flow rates by more than 5
percent, make equipment adjustments to achieve the calculated airflow and water flow
rates. If 5 percent or less, equipment adjustments are not required.

4. Air balance each air outlet.

3.19 TEMPERATURE-CONTROL VERIFICATION
A.  Verify that controllers are calibrated and commissioned.
B. Check transmitter and controller locations and note conditions that would adversely affect
control functions.
C.  Record controller settings and note variances between set points and actual measurements.
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D.  Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

E. Check free travel and proper operation of control devices such as damper and valve operators.

F. Check the sequence of operation of control devices. Note air pressures and device positions and
correlate with airflow and water flow measurements. Note the speed of response to input
changes.

G.  Check the interaction of electrically operated switch transducers.

H.  Check the interaction of interlock and lockout systems.
L Check main control supply-air pressure and observe compressor and dryer operations.
J. Record voltages of power supply and controller output. Determine whether the system operates

on a grounded or nongrounded power supply.

K. Note operation of electric actuators using spring return for proper fail-safe operations.

3.20 TOLERANCES

A.  Set HVAC system airflow and water flow rates within the following tolerances (code required
minimums must meet or exceed rates indicated on plans):

Supply, Return, and Exhaust Fans and Equipment with Fans: Minus 5 to plus 10 percent.
Air Outlets and Inlets: minus 10 to plus 10 percent.

Heating-Water Flow Rate: minus 10 to plus 10 percent.

Cooling-Water Flow Rate: minus 10 to plus 10 percent.

el s

3.21 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 systems'
balancing devices. Recommend changes and additions to systems' 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: As Work progresses, prepare 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.
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3.22 FINAL REPORT

A.  General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.

B. Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer.

L.

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

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

A

Pump curves.

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.

D.  General Report Data: In addition to form titles and entries, include the following data in the
final report, as applicable:

i N ARl

12.
13.
14.

15.

Title page.

Name and address of TAB firm.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB firm who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

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.

Nomenclature sheets for each item of equipment.

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

Notes to explain why certain final data in the body of reports varies from indicated
values.

Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.

o0 o
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f. Inlet vane settings for variable-air-volume systems.
g. Settings for supply-air, static-pressure controller.
h. Other system operating conditions that affect performance.
E. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present

each system with single-line diagram and include the following:

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

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

Nk W=

F. Air-Handling Unit Test Reports: For air-handling units with coils, include the following:
1. Unit Data: Include the following:

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.
Sheave dimensions, center-to-center, and amount of adjustments in inches.
Number of belts, make, and size.
Number of filters, type, and size.

FTrEQ@ Mo a0 o

2. Motor Data:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches.

hoe oo o

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Preheat coil static-pressure differential in inches wg.
Cooling coil static-pressure differential in inches wg.
Heating coil static-pressure differential in inches wg.
Outside airflow in cfm.

FEGR O B0 o
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Return airflow in cfm.
Outside-air damper position.
Return-air damper position.
Vortex damper position.

gr_w‘.—“

G.  Apparatus-Coil Test Reports:

L.

Colil Data:

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.

TITE@ e a0 o

Test Data (Indicated and Actual Values):

Airflow rate in cfm.
Average face velocity in fpm.
Air pressure drop in inches wg.

Water flow rate in gpm.

Entering-water temperature in deg F.
Leaving-water temperature in deg F.

Refrigerant suction pressure in psig.
Refrigerant suction temperature in deg F.
Inlet steam pressure in psig.

CBEEB AT OER SO0 oS

Outside-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 pressure differential in feet of head or psig.

Refrigerant expansion valve and refrigerant types.

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

1.

Unit Data:

System identification.
Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.
Fuel type in input data.
Output capacity in Btuh.
Ignition type.

SRmoe an op
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Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.

Sheave make, size in inches, and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches.

Test Data (Indicated and Actual Values):

CEEBTRTOER SO0 o

Total airflow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
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 Btuh.

High-fire fuel input in Btuh.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btuh.

Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btuh.

L. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1. Unit Data:
a. System identification.
b. Location.
c. Coil identification.
d. Capacity in Btuh.
e. Number of stages.
f. Connected volts, phase, and hertz.
g. Rated amperage.
h. Airflow rate in cfm.
1. Face area in sq. ft..
J- Minimum face velocity in fpm.

2. Test Data (Indicated and Actual Values):
a. Heat output in Btuh.
b. Airflow rate in cfm.
c. Air velocity in fpm.
d. Entering-air temperature in deg F.
e. Leaving-air temperature in deg F.
f. Voltage at each connection.
g. Amperage for each phase.
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J. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1.

Fan Data:

a. System identification.

b. Location.

c. Make and type.

d. Model number and size.

e. Manufacturer's serial number.

f. Arrangement and class.

g. Sheave make, size in inches, and bore.

h. Sheave dimensions, center-to-center, and amount of adjustments in inches.
Motor Data:

a. Make and frame type and size.

b. Horsepower and rpm.

c. Volts, phase, and hertz.

d. Full-load amperage and service factor.

e. Sheave make, size in inches, and bore.

f. Sheave dimensions, center-to-center, and amount of adjustments in inches.
g. Number of belts, make, and size.

Test Data (Indicated and Actual Values):

oo op

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

K.  Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

I. Report Data:
a. System 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.
1. Actual airflow rate in cfm.
i Actual average velocity in fpm.
k. Barometric pressure in psig.

L. Air-Terminal-Device Reports:
I. Unit Data:
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System and air-handling unit identification.
Location and zone.

Test apparatus used.

Area served.

Air-terminal-device make.

Air-terminal-device number from system diagram.
Air-terminal-device type and model number.
Air-terminal-device size.

Air-terminal-device effective area in sq. ft..

Test Data (Indicated and Actual Values):

e as o

Airflow rate in cfm.

Air velocity in fpm.

Preliminary airflow rate as needed in cfm.
Preliminary velocity as needed in fpm.
Final airflow rate in cfm.

Final velocity in fpm.

Space temperature in deg F.

M.  System-Coil Reports: For reheat coils and water coils of terminal 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.

e. Flowmeter type.

Test Data (Indicated and Actual Values):

mo a0 o

Airflow rate in cfm.

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

N.  Packaged Chiller Reports:

1. Unit Data:
a. Unit identification.
b. Make and model number.
c. Manufacturer's serial number.
d. Refrigerant type and capacity in gal..
e. Starter type and size.
f. Starter thermal protection size.
g. Compressor make and model number.
h. Compressor manufacturer's serial number.
TESTING, ADJUSTING, AND BALANCING 230593 - 22
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2. Air-Cooled Condenser Test Data (Indicated and Actual Values):

a. Refrigerant pressure in psig.
b. Refrigerant temperature in deg F.
c. Entering- and leaving-air temperature in deg F.

3. Evaporator Test Reports (Indicated and Actual Values):

Refrigerant pressure in psig.

Refrigerant temperature in deg F.

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

mo Ao os

4. Compressor Test Data (Indicated and Actual Values):

Suction pressure in psig.

Suction temperature in deg F.

Discharge pressure in psig.

Discharge temperature in deg F.

Oil pressure in psig.

Oil temperature in deg F.

Voltage at each connection.

Amperage for each phase.

Kilowatt input.

Crankcase heater kilowatt.

Chilled-water control set point in deg F.
Condenser-water control set point in deg F.
Refrigerant low-pressure-cutoff set point in psig.
Refrigerant high-pressure-cutoff set point in psig.

PR AT SRS A o

5. Refrigerant Test Data (Indicated and Actual Values):

Oil level.

Refrigerant level.

Relief valve setting in psig.

Unloader set points in psig.

Percentage of cylinders unloaded.

Bearing temperatures in deg F.

Vane position.

Low-temperature-cutoff set point in deg F.

SR Mo a0 o

O. Compressor and Condenser Reports: For refrigerant side of unitary systems, stand-alone
refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include
the following:

1. Unit Data:
a. Unit identification.
b. Location.
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Unit make and model number.
Compressor make.

Compressor model and serial numbers.
Refrigerant weight in lb.

Low ambient temperature cutoff in deg F.

Test Data (Indicated and Actual Values):

NY N ELECTP OB OBE AT ISR MO A0 TP

Inlet-duct static pressure in inches wg.

Outlet-duct static pressure in inches wg.

Entering-air, dry-bulb temperature in deg F.

Leaving-air, dry-bulb temperature in deg F.

Condenser entering-water temperature in deg F.
Condenser leaving-water temperature in deg F.
Condenser-water temperature differential in deg F.
Condenser entering-water pressure in feet of head or psig.
Condenser leaving-water pressure in feet of head or psig.
Condenser-water pressure differential in feet of head or psig.
Control settings.

Unloader set points.

Low-pressure-cutout set point in psig.
High-pressure-cutout set point in psig.

Suction pressure in psig.

Suction temperature in deg F.

Condenser refrigerant pressure in psig.

Condenser refrigerant temperature in deg F.

Oil pressure in psig.

Oil temperature in deg F.

Voltage at each connection.

Amperage for each phase.

Kilowatt input.

Crankcase heater kilowatt.

Number of fans.

Condenser fan rpm.

Condenser fan airflow rate in cfm.

Condenser fan motor make, frame size, rpm, and horsepower.
Condenser fan motor voltage at each connection.
Condenser fan motor amperage for each phase.

Pump Test Data (Indicated and Actual Values):

a.
b.
C.

Voltage at each connection.
Amperage for each phase.
Water flow rate in gpm.

Water Test Data (Indicated and Actual Values):

fo o

Entering-water temperature in deg F.
Leaving-water temperature in deg F.

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

Bleed water flow rate in gpm.

@ oo

5. Air Data (Indicated and Actual Values):

Duct airflow rate in cfm.

Inlet-duct static pressure in inches wg.

Outlet-duct static pressure in inches wg.

Average entering-air, wet-bulb temperature in deg F.
Average leaving-air, wet-bulb temperature in deg F.
Ambient wet-bulb temperature in deg F.

mo Ao o

P. 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 and serial numbers.

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 rpm.

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.

Seal type.

TOBE T ATSR SO A0 TR

2. Test 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.

FTm PR Mo a0 o

Q.  Boiler Test Reports:
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1.

Unit Data:

Unit identification.
Location.

Service.

Make and type.

Model and serial numbers.
Fuel type and input in Btuh.
Number of passes.

Ignition type.
Burner-control types.
Voltage at each connection.
Amperage for each phase.

FTS PR Mo a0 o

Test Data (Indicated and Actual Values):

Operating pressure in psig.
Operating temperature in deg F.
Entering-water temperature in deg F.
Leaving-water temperature in deg F.

Safety valve settings in psig.
High-limit setting in psig.
Operating-control setting.

High-fire set point.

Low-fire set point.

Voltage at each connection.
Amperage for each phase.

Draft fan voltage at each connection.
Draft fan amperage for each phase.
Manifold pressure in psig.

CEETCFT PR MO D TP

R.  Instrument Calibration Reports:

L.

Report Data:

a. Instrument type and make.
b. Serial number.

c. Application.

d. Dates of use.

e. Dates of calibration.

3.23 INSPECTIONS

A.  Initial Inspection:

1.

Number of safety valves and sizes in NPS.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance

readings documented in the Final Report.
Randomly check the following for each system:
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a. Measure airflow of at least 10 percent of air outlets.

Measure water flow of at least 5 percent of terminals.
Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.

d. Measure sound levels at two locations.
e. Measure space pressure of at least 10 percent of locations.
f. Verify that balancing devices are marked with final balance position.
g. Note deviations to the Contract Documents in the Final Report.
B.  Final Inspection:

1. After initial inspection is complete and evidence by random checks verifies that testing
and balancing are complete and accurately documented in the final report, request that a
final inspection be made by Architect.

2. TAB firm test and balance engineer shall conduct the inspection in the presence of
Architect.

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

4. If the 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."

5. If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

6. TAB firm shall recheck all measurements and make adjustments. Revise the final report
and balancing device settings to include all changes and resubmit the final report.

7. Request a second final inspection. If the second final inspection also fails, Owner shall

contract the services of another TAB firm to complete the testing and balancing in
accordance with the Contract Documents and deduct the cost of the services from the
final payment.

3.24 ADDITIONAL TESTS

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

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

END OF SECTION 230593
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SECTION 230700 - HVAC INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Insulation Materials:

a. Cellular glass.

b. Flexible elastomeric.
c. Mineral fiber.

d. Phenolic.
Adhesives.

Mastics.

Lagging adhesives.
Sealants.

Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied cloths.

9. Field-applied jackets.

10.  Tapes.

11.  Securements.

12.  Corner angles.

PN R WD

B. Related Sections:

1. Division 21 Section "Fire-Suppression Systems Insulation."
2. Division 22 Section "Plumbing Insulation."
3. Division 23 Section "Metal Ducts" for duct liners.

1.3 ACCEPTABLE MANUFACTURERS

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

following:

1. Aeroflex

2. Armacell

3. Certain Teed Corp.
4. Johns Manville

5. Knauf Insulation
6. Owens Corning

HVAC INSULATION
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7. Pittsburg Corning Corp.

B.  Listing of manufacturers name does not guarantee approval. All equipment must meet or
exceed quality and capacities of specified equipment. Final approval will be based on
equipment submittals. Any manufacturer not listed but wishing to bid this project shall submit a
written request 14 days prior to bid date, prior approval is required for all manufacturers not
listed.

1.4 SUBMITTALS

A.  Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

B. Qualification Data: For qualified Installer.

C. 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.

D.  Field quality-control reports.

E. Chilled water pump insulation installation instructions.

1.5 QUALITY ASSURANCE

A.  Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

B.  Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with
appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

HVAC INSULATION 230700 - 2
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1.7 COORDINATION

A.  Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."

B.  Coordinate clearance requirements with piping Installer for piping insulation application, duct
Installer for duct insulation application, and equipment Installer for equipment insulation
application. Before preparing piping and ductwork Shop Drawings, establish and maintain
clearance requirements for installation of insulation and field-applied jackets and finishes and
for space required for maintenance.

C.  Coordinate installation and testing of heat tracing.

1.8 SCHEDULING
A.  Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.
B.  Complete installation and concealment of plastic materials as rapidly as possible in each area of

construction.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A.  Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable

according to ASTM C 795.

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

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

hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

Block Insulation: ASTM C 552, Type L.

Special-Shaped Insulation: ASTM C 552, Type IIL.

Board Insulation: ASTM C 552, Type IV.

Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type 11, Class 1.

el s
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5. Preformed Pipe Insulation with Factory-Applied ASJ-SSL: Comply with ASTM C 552,
Type 11, Class 2.
6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

G. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type I for tubular materials and Type II for sheet materials.

H.  Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Typell and ASTM C 1290, Typel. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

L Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. For equipment applications, provide insulation with
factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

J. Mineral-Fiber, Preformed Pipe Insulation:

1. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

2. Type 11, 1200 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type II, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

K.  Mineral-Fiber, Pipe Insulation Wicking System: Preformed pipe insulation complying with
ASTM C 547, Type 1, Grade A, with absorbent cloth factory applied to the entire inside surface
of preformed pipe insulation and extended through the longitudinal joint to outside surface of
insulation under insulation jacket. Factory apply a white, polymer, vapor-retarder jacket with
self-sealing adhesive tape seam and evaporation holes running continuously along the
longitudinal seam, exposing the absorbent cloth.

L. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393,
Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal
density is 2.5 Ib/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h
x sq. ft. x deg F or less. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.

M. Phenolic:

1. Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with
ASTM C 1126, Type 111, Grade 1.

2. Block insulation of rigid, expanded, closed-cell structure. Comply with ASTM C 1126,

Type 11, Grade 1.

Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

4. Factory-Applied Jacket: Requirements are specified in "Factory-Applied Jackets"
Article.

98]

a. Preformed Pipe Insulation: ASIJ.
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b. Board for Duct and Plenum Applications: ASJ.
c. Board for Equipment Applications: ASJ.

2.2 FIRE-RATED INSULATION SYSTEMS

A.  Fire-Rated Board: Structural-grade, press-molded, xonolite calcium silicate, fireproofing board
suitable for operating temperatures up to 1700 deg F. Comply with ASTM C 656, Type II,
Grade 6. tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority
having jurisdiction.

B.  Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is
tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority having
jurisdiction.

1. Products: Subject to compliance with requirements, provide one of the following:
a. CertainTeed Corp.; FlameChek.

b. Johns Manville; Firetemp Wrap.

c. Nelson Firestop Products; Nelson FSB Flameshield Blanket.
d. Thermal Ceramics; FireMaster Duct Wrap.

e. 3M; Fire Barrier Wrap Products.

23 ADHESIVES

A.  Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Cellular-Glass, Phenolic, Adhesive: Solvent-based resin adhesive, with a service temperature
range of minus 75 to plus 300 deg F.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C.  Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class L.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

1. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

F. PVC Jacket Adhesive: Compatible with PVC jacket.
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1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

24

25

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.

1. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

4. Color: White.

Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
Service Temperature Range: 0 to 180 deg F.

Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
Color: White.

bl

Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.

1 Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
2 Service Temperature Range: Minus 50 to plus 220 deg F.

3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
4 Color: White.

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

1 Water-Vapor Permeance: ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
2 Service Temperature Range: Minus 20 to plus 200 deg F.

3. Solids Content: 63 percent by volume and 73 percent by weight.

4 Color: White.

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C Class I, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct, equipment, and pipe insulation.
3. Service Temperature Range: Minus 50 to plus 180 deg F.
4. Color: White.
2.6 SEALANTS

A. Joint Sealants: Cellular-Glass, Phenolic, Products.

Nk W=

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B.  FSK and Metal Jacket Flashing Sealants:

Nk W=

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: Aluminum.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. AS]J Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

kW=

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: White.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.7 FACTORY-APPLIED JACKETS

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

L.

2.

ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type L.

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type L.

FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type 11

FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type 1L

PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented
barrier film with a permeance at 0.02 perms when tested according to ASTM E 96 and
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with a flame-spread index of 5 and a smoke-developed index of 20 when tested according
to ASTM E 84.

6. PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented
barrier film with a permeance at 0.01 perms when tested according to ASTM E 96 and
with a flame-spread index of 5 and a smoke-developed index of 25 when tested according
to ASTM E 84.

7. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.

8. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to
ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B.

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH

A.  Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 0z./sq. yd. with a thread count
of 10 strands by 10 strands/sq. inch for covering pipe and pipe fittings.

B.  Woven Glass-Fiber Fabric for Duct and Equipment Insulation: Approximately 6 o0z./sq. yd.
with a thread count of 5 strands by 5 strands/sq. inch for covering equipment.

C.  Woven Polyester Fabric: Approximately 1 0z./sq. yd. with a thread count of 10 strands by 10
strands/sq. inch, in a Leno weave, for duct, equipment, and pipe.
29 FIELD-APPLIED CLOTHS
A.  Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a
minimum of 8 0z./sq. yd..
2.10 FIELD-APPLIED JACKETS
A.  Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B.  FSKJacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

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.
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.

4. Factory-fabricated tank heads and tank side panels.

D. Metal Jacket:
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1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005,

2.11

Temper H-14.

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

b. Moisture Barrier for Indoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

c. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded
polyethylene and kraft paper.

d. Factory-Fabricated Fitting Covers:

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

2) Preformed 2-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.

Self-Adhesive Outdoor Jacket: 60-mil- thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a crosslaminated polyethylene film covered with white
aluminum-foil facing.

PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier film
with a permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread
index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84.

PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.01 perms when tested according to ASTM E 96 and with a flame-
spread index of 5 and a smoke-developed index of 25 when tested according to ASTM E 84.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

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.

ANl o e
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B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 6.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 Ibf/inch in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 Ibf/inch in width.
D.  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/inch in width.
E.  PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
1. Width: 3 inches.
2. Film Thickness: 4 mils.
3. Adhesive Thickness: 1.5 mils.
4. Elongation at Break: 145 percent.
5. Tensile Strength: 55 Ibf/inch in width.
F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
1. Width: 3 inches.
2. Film Thickness: 6 mils.
3. Adhesive Thickness: 1.5 mils.
4. Elongation at Break: 145 percent.
5. Tensile Strength: 55 1bf/inch in width.
2.12 SECUREMENTS
A.  Bands:
1. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch

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

Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manufacturer for application.

B.  Insulation Pins and Hangers:

1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of
insulation indicated.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

b. Spindle: Aluminum, fully annealed, 0.106-inch- diameter shank, length to suit
depth of insulation indicated.

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened
to projecting spindle that is capable of holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

b. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, and securely in position indicated
when self-locking washer is in place. Comply with the following requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b. Spindle: Aluminum, fully annealed, 0.106-inch- diameter shank, length to suit
depth of insulation indicated.

c. Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick,
aluminum sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.
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a. Protect ends with capped self-locking washers incorporating a spring steel insert to

ensure permanent retention of cap in exposed locations.
7. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

C.  Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

D. Wire: 0.062-inch soft-annealed, stainless steel.

2.13 CORNER ANGLES

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

B.  Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.

PART 3 - EXECUTION

3.1 EXAMINATION

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

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

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

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

3.2 PREPARATION

A.  Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

B.  Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.
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C.  Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

33 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including
fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

C.  Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D.  Install insulation with longitudinal seams at top and bottom of horizontal runs.

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

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

G.  Keep insulation materials dry during application and finishing.

H.  Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

L Install insulation with least number of joints practical.

1. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

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

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
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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.

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

4, Cover joints and seams with tape as recommended by insulation material manufacturer to
maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct and pipe flanges and fittings.

M.  Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

N.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar
to butt joints.

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

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

4. Manholes.

5. Handholes.

6. Cleanouts.

34 PENETRATIONS

A. 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.

B.  Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush

with sleeve seal. Seal terminations with flashing sealant.
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C. 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.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.

1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping
and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:

1. Duct: Install insulation continuously through floor penetrations that are not fire rated.
For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves
and externally insulate damper sleeve beyond floor to match adjacent duct insulation.
Overlap damper sleeve and duct insulation at least 2 inches.

2. Pipe: Install insulation continuously through floor penetrations.

3. Seal penetrations through fire-rated assemblies. = Comply with requirements in
Division 07 Section "Penetration Firestopping."

3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION

A.  Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure insulation
with adhesive and anchor pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 100 percent coverage of tank and vessel surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment, including
contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end
joints.

3. Protect exposed corners with secured corner angles.

4. Install adhesively attached or self-sticking insulation hangers and speed washers on sides

of tanks and vessels as follows:
a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.
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c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end
joints, and 16 inches o.c. in both directions.

d. Do not overcompress insulation during installation.

e. Cut and miter insulation segments to fit curved sides and domed heads of tanks
and vessels.

f. Impale insulation over anchor pins and attach speed washers.

g. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

5. Secure each layer of insulation with stainless-steel or aluminum bands. Select band
material compatible with insulation materials.
6. Where insulation hangers on equipment and vessels are not permitted or practical and

3.6

where insulation support rings are not provided, install a girdle network for securing
insulation. Stretch prestressed aircraft cable around the diameter of vessel and make taut
with clamps, turnbuckles, or breather springs. Place one circumferential girdle around
equipment approximately 6 inches from each end. Install wire or cable between two
circumferential girdles 12 inches o.c. Install a wire ring around each end and around
outer periphery of center openings, and stretch prestressed aircraft cable radially from the
wire ring to nearest circumferential girdle. Install additional circumferential girdles along
the body of equipment or tank at a minimum spacing of 48 inches o.c. Use this network
for securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.

8. Install insulation in removable segments on equipment access doors, manholes,
handholes, and other elements that require frequent removal for service and inspection.

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

10.  For equipment with surface temperatures below ambient, apply mastic to open ends,
joints, seams, breaks, and punctures in insulation.

Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation
over entire surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.

Insulation Installation on Pumps:

1. Provide 1”7 foam-core insulation on all chilled water pumps. Install pump insulation per
foam-core insulation manufacturer’s pump insulation installation instructions. Include
pump insulation installation instructions with insulation submittals.

2. For below ambient services, install a vapor barrier at seams, joints, and penetrations.
Seal between flanges with replaceable gasket material to form a vapor barrier.

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.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
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1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

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

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

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

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

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

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 fabric-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.

9. Stencil or label the outside insulation jacket of each union with the word "UNION."
Match size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. 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.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:
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1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with 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.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.7 CELLULAR-GLASS INSULATION INSTALLATION

A.  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 factory-applied jackets on above ambient services, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient services, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

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

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

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when
available. Secure according to manufacturer's written instructions.

When preformed sections of insulation are not available, install mitered sections of
cellular-glass insulation. Secure insulation materials with wire or bands.
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D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.
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.
3.8 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate

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

B.  Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.

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

C.  Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to

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

D. Insulation Installation on Valves and Pipe Specialties:

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

insulation to valve body. Arrange insulation to permit access to packing and to allow

valve operation without disturbing insulation.

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.

98]

3.9 MINERAL-FIBER INSULATION INSTALLATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions

with vapor-barrier mastic and joint sealant.
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3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple

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

B.  Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

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

D. Insulation Installation on Valves and Pipe Specialties:

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

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

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

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

E. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation
pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 75 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each

way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.
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Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

o Qo

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

F. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 75 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each

way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.
c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
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e. Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.10 PHENOLIC INSULATION INSTALLATION

A.  General Installation Requirements:

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten
bands without deforming insulation materials.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches. Secure
inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer with
stainless-steel bands at 12-inch intervals.

B.  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 factory-applied jackets on above ambient services, secure laps with
outward clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets with vapor retarders on below ambient

services, do not staple longitudinal tabs but secure tabs with additional adhesive as
recommended by insulation material manufacturer and seal with vapor-barrier mastic and
flashing sealant.
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C.  Insulation Installation on Pipe Flanges:

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

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

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

adjacent straight pipe segments with cut sections of block insulation of same material and
thickness as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed insulation sections of same material as straight segments of pipe
insulation. Secure according to manufacturer's written instructions.

E. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed insulation sections of same material as straight segments of pipe
insulation. Secure according to manufacturer's written instructions.
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.

3.11 FIELD-APPLIED JACKET INSTALLATION

A.  Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B.  Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

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

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

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

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

with vapor-barrier mastic.
C.  Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks

and vessels. 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.

D.  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
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sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

E. Where PVDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PVDC jacket.
2. Wrap factory-presized jackets around individual pipe insulation sections with one end

overlapping the previously installed sheet. Install presized jacket with an approximate
overlap at butt joint of 2 inches over the previous section. Adhere lap seal using adhesive
or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around
overlapped butt joint.

3. Continuous jacket can be spiral wrapped around a length of pipe insulation. Apply
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer
to manufacturer's written instructions for application of adhesives along this spiral edge
to maintain a permanent bond.

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with
an outer circumference of 33-1/2 inches or less. The 33-1/2-inch- circumference limit
allows for 2-inch- overlap seal. Using the length of roll allows for longer sections of
jacket to be installed at one time. Use adhesive on the lap seal. Visually inspect lap seal
for "fishmouthing," and use PVDC tape along lap seal to secure joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.

3.12 FIRE-RATED INSULATION SYSTEM INSTALLATION

A.  Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and
supports to maintain a continuous fire rating.

B.  Insulate duct access panels and doors to achieve same fire rating as duct.
C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are
specified in Division 07 Section "Penetration Firestopping."
3.13 FINISHES
A.  Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket
Material: Paint jacket with paint system identified below and as specified in Division 09

painting Sections.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.
B.  Flexible Elastomeric Thermal Insulation: Coat exposed outdoor flexible elastomeric insulation

with two coats of manufacturer’s recommended protective white coating; or cover with
aluminum jacketing all exposed outdoor flexible elastomeric insulation, in lieu of paint.
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C. Color: Final color as selected by Architect. Vary first and second coats to allow visual

inspection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.14 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
B.  Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and
insulation in layers in reverse order of their installation. Extent of inspection shall be
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

2. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.

3. 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 shall be 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.

C.  All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.15 DUCT INSULATION SCHEDULE, GENERAL
A.  Plenums and Ducts Requiring Insulation:

1 Indoor, concealed supply, return, and outdoor air.

2 Indoor, exposed outdoor air.

3 Indoor, exposed supply air where noted.

4, Indoor, concealed and exposed, Type I, commercial, kitchen hood exhaust.
5 Indoor, concealed and exposed kitchen hood make-up air.

6 Outdoor, concealed supply and return.

7 Outdoor, exposed supply and return.

B. Items Not Insulated:

1. Fibrous-glass ducts.

2. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.

3. Indoor, exposed supply and return air in air conditioned, occupied spaces
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Exhaust ductwork, including Type I and II Kitchen Exhaust and Dishwasher Exhaust
Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

A e A

3.16 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A.  Supply-air Ducts, Concealed (installed above ceilings):
1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.
B.  Return Air Ducts, Concealed (installed above ceilings):
1. 17 thick fiberglass duct liner.

C.  Exposed Supply and Return Ductwork in Air Conditioned, Occupied Spaces, and Exhaust Air

Ductwork:
1. Where noted on drawings, Mineral-Fiber Board Insulation: 2 inches thick and installed
R-6.0.

D.  Exposed Supply and Return Ductwork exposed in Air Conditioned Utility Spaces (Conditioned
Mechanical Rooms or Mechanical Rooms used as Return Air Plenums) and Exposed in Non-
Air Conditioned Spaces (Boiler Rooms, et. Al):
1. Mineral-Fiber Board Insulation: 2 inches thick and installed R-6.0.

E. Outside-Air Ducts:
1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.

F. Type-I Commercial Kitchen Hood Exhaust Ducts:
1. Fire Rated Insulation System as identified in this specification section.

G.  Type-lI Commercial Kitchen Hood and Dishwasher Exhaust Ducts:
1. None.

H.  Kitchen Hood Make-Up Air Ducts:

1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.

3.17 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below. If more than one material is listed for
a duct system, selection from materials listed is Contractor's option.

B.  Supply-air, return-air and outside-air duct insulation shall be one of the following:

HVAC INSULATION 230700 - 26



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

1. Mineral-Fiber Blanket: 3 inches and 3-lb/cu. ft. nominal density.
2. Mineral-Fiber Board: 3 inches thick and 3-1b/cu. ft. nominal density.

3.18 EQUIPMENT INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

B.  Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.
C. Chilled-water pump insulation shall be one of the following:

1. Cellular Glass: 2 inches thick.
2. Mineral-Fiber Board: 2 inches thick and 3-1b/cu. ft. nominal density.
3. Flexible Elastomeric: 1 inch thick

D.  Chilled-water expansion/compression tank insulation shall be one of the following:

1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-Ib/cu. ft. nominal density.

E. Heating-hot-water expansion/compression tank insulation shall be one of the following:

1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-1b/cu. ft. nominal density.

F. Chilled-water air-separator insulation shall be one of the following:

1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-lb/cu. ft. nominal density.

G.  Heating-hot-water air-separator insulation shall be one of the following:

1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-lb/cu. ft. nominal density.

H.  Thermal storage tank insulation shall be one of the following:
1. Cellular Glass: 1-1/2 inches thick.

2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-1b/cu. ft. nominal density.
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3.19 PIPING INSULATION SCHEDULE, GENERAL

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

B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.20 INDOOR PIPING INSULATION SCHEDULE
A.  Condensate, Cold Water Make-up and Equipment Drain Water:
1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches thick.
b. Flexible Elastomeric: 3/4 inch thick.

B.  Chilled Water Supply and Return:
1. Insulation shall be one of the following:

a. Cellular Glass: 2 inches thick.
b. Phenolic: 1-1/2 inch thick.

C.  Heating-Hot-Water Supply and Return:
1. NPS 1-1/2” and Smaller: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I: 1-1/2 inches thick.
c. Phenolic: 1-1/2 inch thick.
2. NPS 2” and Larger: Insulation shall be the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I: 2 inches thick.
c. Phenolic: 2 inch thick.
D.  Refrigerant Suction and Hot-Gas Piping:

1. Insulation shall be installed per the manufacturer’s recommendations.

3.21 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Chilled Water:
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1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 3 inches thick.
b. Flexible Elastomeric: 2 inches thick.
C. Phenolic: 1-1/2 inch thick.
B.  Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be as recommended by the manufacturer.

3.22 OUTDOOR AND INDOOR, UNDERGROUND PIPING INSULATION SCHEDULE

A.  Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution
Sections.

B. Chilled Water and Hot Water, All Sizes: Cellular glass, 2 inches thick.

3.23 INDOOR, FIELD-APPLIED JACKET SCHEDULE

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

B.  If more than one material is listed, selection from materials listed is Contractor's option.

C.  Ducts, Plenums, and Piping, Concealed (installed above ceilings) and Exposed in Air
Conditioned Occupied Spaces:

1. None.

D. Ducts, Plenums, and Piping, Exposed in Air Conditioned Utility Spaces (Conditioned
Mechanical Rooms and Mechanical Rooms used as Return Air Plenums):

1. 8 ounce canvas with lagging adhesive.
E. Ducts, Plenums, and Piping, Exposed in Non-Air Conditioned Spaces (Boiler Rooms, et. al.):

1. PVC: 20 mils thick (N/A if installed in a return air plenum).
2. Aluminum, Smooth: 0.016 inch thick.

F. Equipment, Concealed (installed above ceilings):
1. None.
G.  Equipment, Exposed (all applications):

I. PVC: 20 mils thick (N/A if installed in a return air plenum)
2. Aluminum, Smooth: 0.016 inch thick.
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3.24 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

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

B.  If more than one material is listed, selection from materials listed is Contractor's option.
C. Ducts and Plenums, Concealed:

1. PVC: 20 mils thick.
2. Aluminum, Smooth: 0.016 inch thick.

D.  Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
1. Aluminum, Smooth: 0.016 inch thick.

E. Ducts and Plenums, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger
Than 72 Inches:

1. Aluminum, Smooth with: 0.032 inch thick.

F. Equipment, Concealed:
I. None.

G.  Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
1. Painted Aluminum, Smooth: 0.016 inch thick.

H.  Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72
Inches:

1. Aluminum, Smooth with: 0.032 inch thick.

L Piping, Concealed:
I. None.

J. Piping, Exposed:
1. PVC, Color-Coded by System: 20 mils thick.
2. Aluminum, Smooth: 0.016 inch thick.

3.25 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET
A.  For underground direct-buried piping applications, install underground direct-buried jacket over

insulation material.

END OF SECTION 230700
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SECTION 230900 - BUILDING AUTOMATION GASTON COUNTY SCHOOLS TRIDIUM N4

PART 1 -GENERAL

1.1 WORK INCLUDED:

Direct Digital Controls (DDC)

Programming and Graphics

Controllers (Global, Standalone, Application Specific)
Communications

Sensors

Valves, Dampers and actuators

Electrical appurtenances and wiring systems
Sequence of Operation

IOTHO 0T

1.2 RELATED WORK

A. Division 23 -Mechanical General Requirements
B. Division 16 -Electrical

1.3 SHOP DRAWINGS

System Architecture

Wiring diagrams

Valves and actuators

Dampers and actuators

System schematics for all mechanical systems

Material lists with part numbers and quantities, as appropriate
Technical/Product data sheets for each piece of equipment
Sequence of Operation for each system

~EmOomMmUOw»

As-built drawings of installed system
1.4 SUBMITTALS

A. Submit Shop Drawings of the complete Building Automation System (DDC System) for review
and approval.

B. Drawings shall be submitted on standard sheet size format (8-1/2”x 11, 11”7 x 177, or 24” x 36”).

C. Drawings shall be bound within a standard 3-ring binder, cover, or other suitable permanent binder.
For projects in which the controls submittals will be less than one-half inch thick, the submittal
documents may be securely stapled in the upper left-hand corner provided the cover sheet and back
sheet are printed on card stock (heavy bond paper).

D. Submit five (5) copies of submittal drawings for review by the Owner.

E. At completion, furnish as-built drawings in bound form and on CD.
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F. Submit documentation for all DDC programming in graphical form (AutoCAD or Visio format, or
equal) as a part of the as-built documentation.
G. Submit manufacturer’s operating instruction manual for the DDC control system for use in owner
training.
H. Submit Certificate of Training upon completion of all scheduled training of the owner’s operating
personnel.
L.5 CODES AND REFERENCE STANDARDS
A. The latest edition of the following standards and codes in effect and amended as of the date of the
supplier’s proposal, and any subsections thereof as applicable, shall govern the design and selection
of equipment and material supplied.
B. NFPA 70 - National Electrical Code (NEC)
C. ASHRA-American Society of Heating, Refrigerating and Air Conditioning Engineers
(Handbooks)
D. ANSI/ASHRAE Standard 135 (1995) — BACnet: A Data Communication Protocol for Building
Automation and Control Networks
E. UL 916 - Standard for Energy Management Equipment
F. FCC - Part 15, Subpart J
G. City, County, State and Federal regulations and codes in effect as of the date of the Contract
1.06 PERMITS

A. Except as otherwise indicated, the system supplier shall secure and pay for all permits, inspections,
and certifications required for his work and arrange for all necessary approvals by the governing
authorities.

1.07 QUALITY ASSURANCE

A. Responsibility: The supplier of the HVAC digital logic control system shall be responsible for

inspection and Quality Assurance (QA) for all materials and workmanship furnished by him.

B. Component Testing: Maximum reliability shall be achieved through extensive use of high quality,
pre-tested components. The manufacturer prior to shipment shall individually test each and every
controller, sensor, and all other DDC components.

C. Tools, Testing and Calibration Equipment: The control system supplier shall provide all tools,
testing, and calibration equipment necessary to ensure reliability and accuracy of the control
system.

D. Authorized Representative: The systems control contractor shall have been in business a minimum
of three years and be the authorized representative for the manufacturer of the BACnet components.
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1.08 WARRANTY

A. The DDC control system installed under this Specification shall be free from defects in material
and workmanship under normal use and service for a period of twelve (12) months after final
acceptance by the Owner. If within the twelve (12) month warranty period, any equipment,
software, or labor is found to be defective in workmanship or materials, it shall be replaced free
of charge by the Controls system installer. Warranty service shall be available to the job site during
normal working hours.

PART 2 - PRODUCTS

2.1 ACCEPTABLE CONTROLS MANUFACTURERS

A. The Gaston County Schools DDC system shall be an extension of the existing Schneider Electric
system currently in operation. Furnish and install a complete Schneider Electric I/A control system
for automatic environmental control and energy management of the new mechanical equipment.

B. The DDC control system shall be Schneider Electric I/A Series control system to match the existing
campus system and tie into the campus front end located in the maintenance office. Joe Shelley
704-634-1685

C. Approved equal are Andover Controls, TAC Controls, Alerton, United Automation, and
Engineered Control Solutions.

2.2.  PRODUCT
A. Scope of Work

B. The building automatic system shall be installed as a turnkey project and shall consist of all sensors,
actuators, direct digital controllers, central host computer and electrical control wiring for a
complete operating installation as specified herein. All automation and control products provided
on this project shall be in accordance with ISO-9001 certification. ISO-9001 provided a third part,
internationally recognized standard of quality, which must be met on this project. The system shall
be a standard product of the installing organization that will guarantee ongoing parts availability
and factory trained support for five years (5) after system acceptance.

C. Gaston County Schools DDC system has an existing “Schneider Electric I/A Series Web based
Graphical User Interface” software package as their Central Maintenance system. (See section C.
8. of these specifications for description) The new DDC controls on the project shall integrate to
the existing Schneider Electric Web based front end.

2.2. SYSTEM REQUIREMENTS

A. Gaston County Schools intends to monitor and control the entire DDC system for this project from
the existing Tridium browser-based Facility Management System (FMS).
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B. The Facility Management and Control System (FMCS) as provided in this Division shall be the
based on the Niagara Framework N4 Supervisor Platform, a Java-based framework developed by
Tridium. A New Niagara N4 server shall be provided and located at the operations facility location.
It is the intent to integrate the DDC system for this project to the new Niagara N4 server. The
installation of additional servers is not permitted. The entire DDC system including the products
and labor detailed in the specifications shall be provided by the acceptable control system
integrators and shall have FINStack certification, Direct Access to J2 Technologies (FINStack)
technical support and ability to obtain licensing from J2 Technologies for FINStack.

C. Provide the appropriate number of Niagara N4 based JACE Network Controllers to integrate the
DDC system as necessary. The DDC system for this project shall be the same Niagara N4 software
version as the new Niagara N4 server. All field JACE controllers shall be JACE-8000

D. The Facility Management and Control System (FMCS) shall be comprised of Java Application
Control Engine or Controllers (JACE) within each facility. The JACE shall connect to the owner’s
local or wide area network, depending on configuration. Each User shall configure a dashboard
view of the pertinent data and this view shall be saved for later use. Access to the system, either
locally in each building, or remotely from a central site or sites, shall be accomplished through a
standard Web browser, via the Internet and/or local area network. Each JACE shall communicate
directly to Lon Mark/BACnet MSTP/IP /Lon Talk (IDC), BACnet MSTP/IP (IBC), MODBUS
RTU devices and other open and legacy protocol systems/devices provided under this Division.
It is the owner’s goal to eliminate any gateway or redundant (redundant to the JACE functionality)
device(s).

E. The work provided in this specification shall be performed by multiple entities. The FMCS
Contractor shall have overall responsibility for the Division work. The Enterprise Developer
shall be appointed by the Owner and shall provide all work at the Enterprise Server level. Owner
will oversee and provide procurement for Enterprise Developer services.

F. The entire Facility Management System (FMS) shall be comprised of a network of interoperable,
stand-alone digital controllers communicating via an open protocol communication network to
the Niagara N4 based server. The communication from a building to the server shall be
standardized for maintenance and trouble-shooting considerations and shall be via JACE
Network Controllers over the campus [P Network.

G. The Local Area Network (LAN) shall be either a 10 or 100 Mpbs Ethernet network supporting
BAChnet, Java, XML, HTTP, and CORBA IIOP for maximum flexibility for integration of
building data with enterprise information systems and providing support for multiple JACE
Network Controllers, user workstations and a local host computer system.

H. The Enterprise Ethernet (IEEE 802.3) LAN shall utilize Carrier Sense
Multiple/Access/Collision Detect (CSMA/CD), Address Resolution Protocol (ARP) and User
Datagram Protocol (UDP) operating at 10 or 100 Mbps.

I.  The system will consist of an open architecture that utilizes EIA standard 709.1, the Lon Talk™
protocol, as the common communication protocol between all controllers and integral ANSI /
ASHRAE™ Standard 135-2004, BACnet functionality to assure interoperability between all
system components. Both the Lon Talk™ protocol and the ANSI / ASHRAE™ Standard 135-
2004, BACnet protocol are required to assure that the project is fully supported by the two
leading HVAC open protocols to reduce future building maintenance, upgrade, and expansion
costs.
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J. The system will consist of an architecture that utilizes a MS/TP selectable 9.6-76.8 KBaud
protocol, as the common communication protocol between all controllers and integral ANSI /
ASHRAE™ Standard 135-2004, BACnet functionality to assure interoperability between all
system components. The AAC shall can communicate as a MS/TP device or as a BACnet IP
device communicating at 10/100 Mbps on a TCP/IP trunk. The AAC shall have a MS/TP bus
that can support up to 127 UEC's or VAVDDC's without the addition of repeaters. The ANSI /
ASHRAE™ Standard 135-2004, BACnet protocol are required to assure that the project is fully
supported by the leading HVAC open protocol to reduce future building maintenance, upgrade,
and expansion costs.

K. Where necessary or desired, Lon Talk™ packets may be encapsulated into TCP/IP messages to
take advantage of existing infrastructure or to increase network bandwidth.

L. Any such encapsulation of the Lon Talk™ protocol into IP datagrams shall conform to existing

Lon Mark/BACnet MSTP/IP ™ guide functionality lines for such encapsulation and shall be

based on industry standard protocols.

The products used in constructing the BMS shall be Lon Mark/BACnet MSTP/IP ™ compliant.

In those instances, in which Lon-Mark™ devices are not available, the BMS contractor shall

provide Lon Works™ devices with application source code, device resource files, and external

interface definitions.

O. The software tools required to network manage both the Lon Talk™ protocol and the ANSI /
ASHRAE™ Standard 135-2004, BACnet protocol must be provided with the system. Drawings
are diagrammatic only. Equipment and labor not specifically referred to herein or on the plans,
that are required to meet the functional intent, shall be provided without additional cost to the
Owner. Minimum BACnet compliance is Level 3; with the ability to support data read and write
functionality. Physical connection of BACnet devices shall be via Ethernet/Ethernet IP or
MS/TP.

Zz £

2.2. PRE-APPROVED MANUFACTURERS
A. Subject to compliance with requirements, provide products by one of the following pre-qualified
manufacturers:

1. Electric Components-Schneider-Electric Field Devices
2. Electronic Components-Schneider-Electric Field Devices
3. Direct Digital Control Systems Devices: -Schneider-Electric /A BACnet or LON.

B. System Architecture

C. General

D. The Building Automation System (BAS) shall consist of Network Server/Controllers (NSCs), a
family of Standalone Digital Control Units (SDCUs), Administration and Programming
Workstations (APWs), and Web-based Operator Workstations (WOWSs). The BAS shall provide
control, alarm detection, scheduling, reporting and information management for the entire facility,
and Wide Area Network (WAN) if applicable.

E. An Enterprise Level BAS shall consist of an Enterprise Server, which enables multiple NSCs
(including all graphics, alarms, schedules, trends, programming, and configuration) to be accessible
from a single Workstation simultaneously for operations and engineering tasks.

F. The Enterprise Level BAS shall be able to host up to 250 servers, or NSCs, beneath it.
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G.

&

For Enterprise reporting capability and robust reporting capability outside of the trend chart and
listing ability of the Workstation, a Reports Server shall be installed on a Microsoft Windows based
computer. The Reports Server can be installed on the same computer as the Enterprise Server.
The system shall be designed with a top-level 10/100bT Ethernet network, using the BACnet/IP,
Lon Works IP.

BACnet MS/TP, BACnet IP, Lon Talk FTT-10A, shall be native to the NSCs. There shall not be
a need to provide multiple NSCs to support all the network protocols, nor should there be a need
to supply additional software to allow all three protocols to be natively supported. A sub-network
of SDCUs using the BACnet MS/TP, Lon Talk FTT-10A, and/or Modbus RTU protocol shall
connect the local, stand-alone controllers with Ethernet-level Network Server Controllers/IP
Routers.

Standard Network Support

All NSCs, Workstation(s) and Servers shall be capable of residing directly on the owner’s Ethernet
TCP/IP LAN/WAN with no required gateways. Furthermore, the NSC’s, Workstation(s), and
Server(s) shall be capable of using standard, commercially available, off-the-shelf Ethernet
infrastructure components such as routers, switches and hubs. With this design the owner may
utilize the investment of an existing or new enterprise network or structured cabling system. This
also allows the option of the maintenance of the LAN/WAN to be performed by the owner’s
Information Systems Department as all devices utilize standard TCP/IP components.

System Expansion

The BAS system shall be scalable and expandable at all levels of the system using the same
software interface, and the same TCP/IP level and fieldbus level controllers. Systems that require
replacement of either the workstation software or field controllers in order to expand the system
shall not be acceptable.

Web-based operation shall be supported directly by the NSCs and require no additional software,
other than a Java supported network browser.

The system shall be capable of using graphical and/or line application programming language for
the Network Server Controllers.

2.3 SENSORS, TRANSMITTERS AND THERMOSTATS

A.

B.

Manufacturers:

1. Schneider Electric (MN-S3)
2. Veris Industries (TFCKROO Series)
3. Kele (Room sensor ST-S24-EW-XA).

Temperature Sensors: Thermistor type with an accuracy of plus or minus 0.40-degree F over the
entire control range. Sensors for pipe installations shall be immersion type, brass well, and
thermistor with integral lead wire. Sensors for duct application shall be insertion probe type,
stainless steel probe, integral handibox, and thermistor with integral lead wire. Space temperature
sensors shall be compatible with the unit controller and shall be provided in a decorative metal or
plastic enclosure. Space temperature sensors shall be provided with setpoint adjustment (lever or
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slide type), and override pushbutton, and connection port for field service tool. Outdoor

temperature sensors shall be mounted inside a protective weather and sun shield.

C. Space Temperature Sensor: Wall mounted room controller with integral digital display and user
function keys to control room temperature setpoints, select fan speeds (where appropriate), view
room and outside air temperatures, view room setpoints or discharge temperature, or initiate after-
hours operation of the associated terminal unit or system. The controller shall also be capable of

functioning as a field service tool to allow maintenance personnel to observe and adjust all control
parameters resident in the terminal unit controller. These control parameters shall also be
adjustable from the global controller. Sensor shall be standard two-wire connection and have a
thermistor, housed in a decorative plastic enclosure.

D. Humidity Sensors: Thin-film capacitive type sensor with on-board nonvolatile memory, accuracy
to plus or minus two percent (2%) at 0 to 90% RH, 12 - 30 VDC input voltage, analog output (0 -
10 VDC or 4 - 20mA output). Operating range shall be 0 to 100% RH and 32 to 140-degree F.
Duct mounted type sensors shall have a stainless-steel insertion element, sealed to prohibit
corrosion. Sensors shall be selected for wall, duct or outdoor type installation as appropriate.

E. Current Switches (Type 1): For proving fan or pump operational status, provide split-core type
current status switches with adjustable setpoint and solid state internal circuitry. Current switch
shall have induced power, trip point set adjustment to plus or minus 1% over a range of 1 to 135
amps, trip and power LED, and field adjustable to indicate both On-Off conditions and loss of load
(broken belt, etc.). Units shall have a five-year manufacturer’s warranty. Current switches shall
be Hawkeye Series H-908 by Veris Industries, or approved equal.

F. Low Temperature Sensors: For sensing low temperatures in air handling units, provide SPST type
switch, 35 to 45-degree F range, manual reset, vapor charged twenty-foot-long sensing element,
and 120-volt electrical power connection.

2.4 HUMIDITY SENSORS

A. Manufacturers:

Schneider Electric (MN-S3HT)
Veris (HD Series)
MAMAC Systems, Inc

Accuracy: 3 percent full range with linear output.

Room Sensor Range: 20 to 80 percent relative humidity.

Room Sensor Cover Construction: Manufacturer's standard locking covers.

Duct Sensor: 20 to 80 percent relative humidity range with element guard and mounting
plate.

8. Outside-Air Sensor: 20 to 80 percent relative humidity range with mounting enclosure,
suitable for operation at outdoor temperatures of 0 to 120 degrees.

NNk WD

9. Duct and Sensors: With element guard and mounting plate, range of 0 to 100 percent
relative humidity.
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2.5 STATUS AND CURRENT SENSORS

A. Manufacturers

1. Veris (Hawkeye Series)
2. MAMAC Systems, Inc

3. Kele

B. Status Inputs for Fans
1. Differential-pressure switch with pilot-duty rating and with adjustable range of 0- to 5-
inch wg (0 to 1240 Pa). Or current-sensing fixed- or split-core transformers with self-
powered transmitter, adjustable and suitable for 120 percent of rated motor current.
C. Status Inputs for Pumps
1. Differential-pressure switch with pilot-duty rating and with adjustable pressure-
differential range of 8 to 60 psig (55 to 414 kPa), piped across pump.
D. Status Inputs for Electric Motors

1. Comply with ISA 50.00.01, current-sensing fixed- or split-core transformers with self-
powered transmitter, adjustable and suitable for 120 percent of rated motor current.

E. Status of fans, pumps, or motor using current switches

1. Self-powered, solid-state with adjustable trip current, selected to match current and
system output requirements.

F. Water-Flow Switches
1. Bellows-actuated mercury or snap-acting type with pilot-duty rating, stainless- steel or

bronze paddle, with appropriate range and differential adjustment, in NEMA 250,
Type 1 enclosure.

2.6 PRESSURE TRANSMITTERS/TRANSDUCER

A. Manufacturers:

1. Schneider Electric
2. Veris
3. Kele

B. Static-Pressure Transmitter:

1. Nondirectional sensor with suitable range for expected input, and temperature
compensated.

C. Accuracy

1. 2 percent of full scale with repeatability of 0.5 percent. b.
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2. Output: 4 to 20 mA.

D. Building Static-Pressure Range

1. 0-to l-inchwg.d.
2. Duct Static-Pressure Range: 0- to 5-inch

E. Water Pressure Transducers:

1. Stainless-steel diaphragm construction, suitable for service; minimum 150-psig operating
pressure; linear output 4 to 20 mA.

F. Water Differential-Pressure Transducers:

1. Stainless-steel diaphragm construction, suitable for
service; minimum 150-psig operating pressure and tested to 300-psig; linear output 4 to
20 mA.

G. Differential-Pressure Switch (Air or Water)
1. Snap acting, with pilot-duty rating and with
suitable scale range and differential.

H. Pressure Transmitters

1. Direct acting for gas, liquid, or steam service; range suitable for system;
linear output 4 to 20 mA.

2.7 CONTROLS VALVES AND ACTUATORS

A. Manufacturers:

1. Schneider Electric
2. Belimo

3. Trane

B. Control Valves:

1. Factory fabricated, of type, body material, and pressure class based on maximum
pressure and temperature rating of piping system, unless otherwise indicated.

C.  Hydronic system globe valves shall have the following characteristics:

1. NPS2 (DN 50) and Smaller: Class 125 bronze body, bronze trim, rising stem,
renewable composition disc, and screwed ends with back seating capacity repackable
under pressure.

2. NPS 2-1/2 (DN 65) and Larger: Class 125 iron body, bronze trim, rising stem, plug-
type disc, flanged ends, and renewable seat and disc.

3. Internal Construction: Replaceable plugs and stainless-steel or brass seats.

a. Single-Seated Valves: Cage trim provides seating and guiding surfaces for
plug on top and bottom.
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D. Sizing

1. 3 to 5 psi maximum pressure drop at design flow rate or the following:

2. 2 position line size.

3. Two-Way Modulating: Either the value specified above or twice the load pressure drop,
whichever is more.

4. Three-Way Modulating: Twice the load pressure drops, but not more than value specified
above.

5. Flow Characteristics: Two-way valves shall have equal percentage characteristics;
three-way valves shall have linear characteristics.

6. Close-Off (Differential) Pressure Rating: Combination of actuator and trim shall
provide minimum close-off pressure rating of 150 percent of total system (pump) head
for two-way valves and 100 percent of pressure differential across valve or 100
percent of total system (pump) head.

D. Butterfly Valves: 200-psig (1380-kPa), maximum pressure differential, ASTM A 126 cast-
iron or ASTM A 536 ductile-iron body and bonnet, extended neck, stainless-steel stem, field-
replaceable EPDM or Buna N sleeve and stem seals.

1. Body Style: Wafer.
2. Disc Type: Nickel-plated ductile iron.
3. Sizing: 1-psig (7-kPa) maximum pressure drop at design flow rate.

E. Terminal Unit Control Valves (VAV, FCU, UV): Bronze body, bronze trim, two or three
ports as indicated, replaceable plugs and seats, and union and threaded ends. Rating: Class
125 for service at 125 psig (860 kPa) and 250 deg F (121 deg C) operating conditions.
1. Sizing: 3-psig (21-kPa) maximum pressure drop at design flow rate, to close against
pump shutoff head.
2. Flow Characteristics: Two-way valves shall have equal percentage characteristics;
three-way
valves shall have linear characteristics. Actuator is floating signal fail in place type.

F. Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating action
or two-position action.

1. Comply with requirements in Division 23 Section "Common Motor Requirements for
HVAC Equipment."

2. Schneider electric, Belimo or Trane. Actuator on VAV, FCU, UV, Blower coil
terminal unit
valves are failed in place floating signal type.

3. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2 (DN 65): Size for
running torque of 150 in. x Ibf (16.9 N x m) and breakaway torque of 300 in. x Ibf (33.9
N x m).

4. Spring-Return Motors for Valves Larger Than NPS 2-1/2 (DN 65):Size for running
and breakaway torque of 150 in. x Ibf (16.9 N x m).

5. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size for
running torque of 150 in. x Ibf (16.9 N x m) and breakaway torque of 300 in. x 1bf (33.9
N x m).

6. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size for
running and breakaway torque of 150 in. x Ibf (16.9 N x m).
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2.8 CO2 AND CO:

Manufacturers:
a. Schneider Electric
b. Veris
c. Kele

Carbon Dioxide and Carbon Monoxide Sensor and Transmitter: Single detectors using solid-state infrared
sensors; suitable over a temperature range of 23 to 130 deg F (minus 5 to plus 55 deg C) and factory
calibrated, with continuous or averaged reading, 4- to 20-mA output; for wall mounting or duct mounting
as required by application.

2.9 AIRFLOW MEASURING STATIONS
Manufacturers:
1. Ebtron Gold Series
2. Air Monitor Corporation
3. Tech Air
4. Casing: Galvanized-steel frame.
5. Flow Straightener: Aluminum honeycomb, 3/4-inch (20-mm) parallel cell, 3 inches (75
mm) deep.
6. Sensing Manifold: Copper manifold with bullet-nosed static pressure sensors positioned
on equal area basis.
7. Factory mounted Traq damper is acceptable.
8. Ebtron thermal dispersment technology type is acceptable.
7. For water flow Onicon F1210 dual turbine flow meter.
2.10 MISCELLANEOUS MATERIALS:

A. Panels: All enclosures for DDC controllers and devices shall be fabricated in accordance with UL
Standards from code gauge steel. Enclosures shall be provided with a continuous hinge on the door
and a flush latching mechanism. Enclosures shall be shop painted with standard grade enamel
coating. Back panels shall be furnished when required to facilitate installation of boards or
accessories. All enclosures installed outdoors shall be constructed to NEMA 3R standards. All
controllers shall be installed within an approved enclosure unless the controller will be installed
within the control cabinet section of the equipment that it is intended to control. Enclosures shall
facilitate the mounting of gauges, switches, pilot lights, and the like, on the face panel when
required. Control devices that are mounted on the face of the panel shall be identified with
engraved nameplates.

B. Power Transformers: Step-down power transformers shall be provided for all DDC controllers
and associated accessory devices as required. Transformers shall be sized and selected to
accommodate all connected accessory items. Transformers shall be UL Listed Class 2 type with
120 VAC primary, 24 VAC secondary.
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C. Relays: Miscellaneous control relays shall be provided as required to energize or control

2.11

equipment and devices within the control system. Relays shall be located as close as practical to

the controlled device (motor, motor starter, etc.). Where approved by NEC, relays may be installed

within starters and equipment control panels where space is available. Relays installed outside of
the controlled device shall be provided with a NEMA enclosure suitable for the location where
installed.

Wiring: All wiring shall be installed in a neat and professional manner. Control wiring shall not

be installed in power circuit conduits or raceways unless specifically approved for that purpose.

All wiring shall be plenum rated cable where concealed and in EMT conduits when exposed.

1. Provide all interlock and control wiring. Provide wiring as required by functions as specified
and as recommended by equipment and device manufacturers to achieve the specified control
functions.

2. Low voltage conductors shall be stranded bare or tinned-copper with premium grade polymer
alloy insulation. For shielded cable, furnish multi-conductor of overall polyester supported
aluminum foil with stranded tinned copper drain wire to facilitate grounding. Coaxial shield
shall be copper braided type. Provide shielded cable where recommended by the equipment
or device manufacturer, grounded in strict accordance with the manufacture’s
recommendations.

3. Low voltage wiring shall be UL Listed type for the intended application. Non-plenum type
cable shall be UL Type CM and /or CMR. Plenum type cable shall be UL type CMP and /or
CL3P for approved plenum installations.

DIRECT DIGITAL CONTROL SYSTEM

GENERAL

The Direct Digital Control (DDC) shall be Schneider Electric I/A Series LON or BACnet basis of
design. BACnet or LON type global controller(s) and standalone or application specific unitary
controller(s) configured as a distributed communications network composed of one or more levels
of BACnet or LON compliant local area networks (LAN)

No gateways shall be used except when required to interface with specific equipment furnished
by another manufacturer (e.g.: chiller controllers, packaged equipment controllers, etc.). The intent
of the distributed control strategy is to install the controllers in close proximity to the equipment
being controlled, and to distribute the processing to each standalone DDC panel. In the event of a
communications failure of the BACnet or LON LAN, the controllers shall be capable of operating
in standalone mode. All devices (global controllers, standalone controllers, programmable
controllers, etc.) shall be UL Listed, FCC approved, and BACnet or LON compliant.
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2.11 WORK INCLUDED:

A. Furnish a totally native BACnet or LON -based system based on distributed logic control in
accordance with this specification section. The existing operator’s terminal, all global controllers,
logic controllers, and all input/output devices shall communicate using the protocols and local area
network (LAN) standards as defined by ANSI/ASHRAE Standard 135-1995, BACnet or LON. All
DDC controllers, including unitary controllers, shall be native BACnet or LON devices. In general,
no gateways shall be used except when required to interface with specific equipment furnished by
another manufacturer. Scope of work will include, but not be limited to, the following:

1. Provide all necessary BACnet or LON compliant hardware and software to meet the system’s
functional specifications. Provide Protocol Implementation Conformance Statement (PICS)
for every controller in the system, including unitary controllers. All direct digital logic
hardware is to comply with BACnet or LON.

2. Prepare individual hardware layouts, interconnection drawings, and software configuration
from project design data.

3. Implement the detailed design for all system-standard analog and binary objects, distributed
control and system databases, graphic displays, logs, and management reports based on
control descriptions, logic drawings, configuration data, and bid documents.

4. Design, provide, and install all equipment enclosures, panels, data communication network
cables needed, and all associated hardware.

5. Provide and install all interconnecting cables between supplied enclosures, logic controllers,
and input/output devices.

6. Provide and install all interconnecting cables between all operator’s terminals and peripheral
devices (such as printers, etc.) supplied under this contract.

7. Provide complete manufacturer’s product data for all items that are supplied. Include vendor
name of every item supplied.

A. provide qualified supervisory personnel and technicians at the job site to assist in all phases of
system installation, startup, and commissioning.

B. Provide for operator training as described in this Section.

C. Provide “as-built” documentation, operator’s terminal software, diagrams, and all other associated
project operational documentation (such as technical manuals) on approved media, the sum total
of which accurately represents the final system.

D. Provide new dampers, valves, actuators, sensors, controllers, and the like. No used components
shall be provided as any part or piece of the installed system.

3.1 TRAINING

A. The Controls Contractor shall provide complete on-site training for the Owner’s designated
operating personnel. Training shall include all functional aspects of the control system and all
modes of system operation. System modes include occupied/unoccupied, heating/cooling,
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economizer, startup/shutdown, energy management, and alarm event operations. Training of
Owner’s operating personnel shall include a minimum of eight (8) hours of system instruction,
conducted during one or two site visits for a combined total of eight hours of instruction. Additional
instruction time may be requested by the Owner for an additional fee if needed for training
additional personnel or if more instruction is requested. Training is not intended to include in-depth
instruction in system programming. training shall be conducted during normal working hours,
Monday through Friday, at the project site. When applicable, the training may be conducted at the
Owner’s central energy management office in addition to training on site.contractor shall furnish
one (1) copy of the system Operator’s Manual to the Owner. This manual should be delivered to
the Owner at the time of training. This manual is in addition to the system As-built documents
which are intended to show wiring configurations and sensor locations.
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SECTION 231123 — FACILITY NATURAL GAS PIPING

PART I - GENERAL

1.1

A.

1.2

1.3

SUMMARY
Section Includes:

Pipes, tubes, and fittings.

Piping specialties.

Piping and tubing joining materials.
Valves.

Pressure regulators.

M

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: More than 0.5 psig but not more than 2 psig.

Natural-Gas System Pressures within Buildings: Two pressure ranges. Primary pressure is more than
0.5 psig but not more than 2 psig , and is reduced to secondary pressure of 0.5 psig or less.

Delegated Design: Design restraints and anchors for natural-gas piping and equipment, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

QUALITY ASSURANCE

Steel Support Welding Qualifications: Qualify procedures and personnel according to
AWS DI1.1/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.
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PART 2 - PRODUCTS
2.1 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.
. 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, 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.

22 PIPING SPECIALTIES

A.  Appliance Flexible Connectors:

PRI R WD =

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.

B. Quick-Disconnect Devices: Comply with ANSI Z21.41.

Sbh W=

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.

C. Y -Pattern Strainers:

L.
2.
3.

4.

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

End Connections: Threaded ends for NPS 2 and smaller.

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

CWP Rating: 125 psig

D.  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.
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23

24

2.5

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 degF complying with
AWS AS5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

MANUAL GAS SHUTOFF VALVES
General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

CWP Rating: 125 psig.

Threaded Ends: Comply with ASME B1.20.1.

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

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

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.

S

PRESSURE REGULATORS
General Requirements:

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller.

B =

Appliance Pressure Regulators: Comply with ANSI Z21.18.

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 vent limiting device.

Maximum Inlet Pressure: 2 psig.

PRI R LD =
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2.6 DIELECTRIC UNIONS
A.  Minimum Operating-Pressure Rating: 150 psig.
B. Combination fitting of copper alloy and ferrous materials.
C. Insulating materials suitable for natural gas.
D.  Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded
end connections that match piping system materials.
2.7 SLEEVES
A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.
2.8 MECHANICAL SLEEVE SEALS
A.  Description: Modular sealing element unit, designed for field assembly, to fill annular space between
pipe and sleeve.
1. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe and sleeve.
2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required to
secure pressure plates to sealing elements. Include one nut and bolt for each sealing element.
29 LABELING AND IDENTIFYING
A.  Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking

and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously
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

3.1

A.

OUTDOOR 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. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply with
requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.

C. Install underground, PE, natural-gas piping according to ASTM D 2774.
D.  Steel Piping with Protective Coating:

L. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
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.

E. Install fittings for changes in direction and branch connections.

F. Exterior-Wall Pipe Penetrations: Seal penetrations using steel or cast-iron pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

G.  Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe
material and size. Position pipe in center of sleeve. Assemble mechanical sleeve seals and install in
annular space between pipe and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

32 INDOOR PIPING INSTALLATION

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

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.

C.  Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of
construction, to allow for mechanical installations.

D.  Install piping in concealed locations unless otherwise indicated and except in equipment rooms and
service areas.

E. 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.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

G.  Locate valves for easy access.
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H.

33

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

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

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.

L. 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.

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.

Do not use natural-gas piping as grounding electrode.

VALVE INSTALLATION

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

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

Install earthquake valves aboveground outside buildings according to listing.
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3.4

3.5

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.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
Do not use pipe sections that have cracked or open welds.

e e

Welded Joints:

L. 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.

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:

1. NPS 1 and Smaller: Maximum span, 96 inches minimum; rod size, 3/8 inch
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
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3.6 CONNECTIONS
A.  Connect to utility's gas main according to utility's procedures and requirements.

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding
conductor of the circuit powering the appliance according to NFPA 70.

C. Install piping adjacent to appliances to allow service and maintenance of appliances.

D.  Connect piping to appliances using manual gas shutoff valves and unions. Install valve within view of
each gas-fired appliance and equipment (72” max). Install union between valve and appliances or
equipment.

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to
inlet of each appliance.

3.7 FIELD QUALITY CONTROL

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

B.  Natural-gas piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
END OF SECTION 231123
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SECTION 232113 - HYDRONIC PIPING

PART I - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the

following:
1. Hot-water heating piping.
2. Chilled-water piping.
3. Makeup-water piping.
4. Condensate-drain piping.
5. Blowdown-drain piping.
6. Air-vent piping.
7. Safety-valve-inlet and -outlet piping.

B. Related Sections include the following:

1. Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic piping.

1.3 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following minimum working
pressure and temperature:

1. Hot-Water Heating Piping: 150 psig at 200 deg F.

2. Chilled-Water Piping: 150 psig at 200 deg F.

3. Makeup-Water Piping: 80 psig at 150 deg F.

4. Condensate-Drain Piping: 150 deg F.

5. Blowdown-Drain Piping: 200 deg F.

6. Air-Vent Piping: 200 deg F.

7. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.
1.4 ACCEPTABLE MANUFACTURERS

A. Al piping shall be manufactured in the USA.

HYDRONIC PIPING 232113-1



LS3P GRIER MIDDLE SCHOOL 9201-218240
Optima Engineering GASTON COUNTY SCHOOLS 12 January 2023
Bid Set

1.5

1.6

SUBMITTALS

Product Data: For each type of the following:

1. Plastic pipe and fittings with solvent cement.

2. Pressure-seal fittings.

3. Valves. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice
balancing valves and automatic flow-control valves.

4. Air control devices.

5. Chemical treatment.

6. Hydronic specialties.

Welding certificates.

Qualification Data: For Installer.
Field quality-control test reports.

Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty valves to include in
emergency, operation, and maintenance manuals.

Water Analysis: Submit a copy of the water analysis to illustrate water quality available at Project site.

QUALITY ASSURANCE
Installer Qualifications:

1. Installers of Pressure-Sealed Joints: Installers shall be certified by the pressure-seal joint manufacturer as
having been trained and qualified to join piping with pressure-seal pipe couplings and fittings.

Steel Support Welding: Qualify processes and operators according to AWS D1.1/D1.1M, "Structural Welding Code
- Steel."

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Section IX.

L. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes involved and that
certification is current.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials, products, and
installation. Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and stamp air
separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 01.
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1.7 EXTRA MATERIALS
A. Water-Treatment Chemicals: Furnish enough chemicals for initial system startup and for preventive maintenance for

one year from date of Substantial Completion.
B. Differential Pressure Meter: For each type of balancing valve and automatic flow control valve, include flowmeter,
probes, hoses, flow charts, and carrying case.

PART 2 - PRODUCTS

2.1 COPPER TUBE AND FITTINGS
A. Drawn-Temper Copper Tubing: ASTM B 88, Type L.
B. Annealed-Temper Copper Tubing: ASTM B 88, Type K.
C. DWYV Copper Tubing: ASTM B 306, Type DWV.

D. Wrought-Copper Unions: ASME B16.22.

22 STEEL PIPE AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3
"Piping Applications" Article.

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.

C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping Applications"
Atrticle.

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications"
Atticle.

E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt
holes spot faced as indicated in Part 3 "Piping Applications" Article.

F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and gaskets of
the following material group, end connections, and facings:

1. Material Group: 1.1.
2. End Connections: Butt welding.

3. Facings: Raised face.

H. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.
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23 JOINING MATERIALS
A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless thickness or specific
material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer,
unless otherwise indicated.
D. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
E. Brazing Filler Metals: AWS AS.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-
1, silver alloy for joining copper with bronze or steel.
F. 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.
G. Gasket Material: Thickness, material, and type suitable for fluid to be handled and working temperatures and
pressures.
24 DIELECTRIC FITTINGS
A. Description: Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain, or weld-
neck end connections that match piping system materials.
B. Insulating Material: Suitable for system fluid, pressure, and temperature.
C. Dielectric Unions:
1. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180 deg F.
D. Dielectric Flanges:
1. Factory-fabricated companion-flange assembly, for 150- or 300-psig minimum working pressure as required
to suit system pressures.
E. Dielectric-Flange Kits:

1. Companion-flange assembly for field assembly. Include flanges, full-face- or ring-type neoprene or phenolic
gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
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2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig minimum working pressure

where required to suit system pressures.
F. Dielectric Couplings:

1. Galvanized-steel coupling with inert and noncorrosive thermoplastic lining; threaded ends; and 300-psig
minimum working pressure at 225 deg F.

G. Dielectric Nipples:

1. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends;
and 300-psig minimum working pressure at 225 deg F.

25 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in Division 23 Section
"General-Duty Valves for HVAC Piping."

B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with requirements specified in Division 23
Section "Instrumentation and Control for HVAC."

C. Bronze, Calibrated-Orifice, Balancing Valves:

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

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

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on

Drawings or a comparable product by one of the following:

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Griswold Controls.

Taco.

o a0 o

Body: Bronze, ball or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

9. Pressure Gage Connections: Integral seals for portable differential pressure meter.
10.  Handle Style: Lever, with memory stop to retain set position.

11.  CWP Rating: Minimum 125 psig.

12.  Maximum Operating Temperature: 250 deg F.

o=

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

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

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on
Drawings or a comparable product by one of the following:
a. Armstrong Pumps, Inc.
b. Bell & Gossett Domestic Pump; a division of ITT Industries.
c. Flow Design Inc.
d. Griswold Controls.
€. Taco.

4, Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.

5. Ball: Brass or stainless steel.

6. Stem Seals: EPDM O-rings.

7. Disc: Glass and carbon-filled PTFE.

8. Seat: PTFE.

9. End Connections: Flanged or grooved.

10.  Pressure Gage Connections: Integral seals for portable differential pressure meter.

11.  Handle Style: Lever, with memory stop to retain set position.

12. CWP Rating: Minimum 125 psig.

13.  Maximum Operating Temperature: 250 deg F.

E. Diaphragm-Operated, Pressure-Reducing Valves:

L.

2.
3.

= PN

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

Manufacturers: Subject to compliance with requirements, provide products by one of the following;
Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on
Drawings or a comparable product by one of the following:

Amtrol, Inc.

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Conbraco Industries, Inc.

Spence Engineering Company, Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

me a0 o

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Low inlet-pressure check valve.

Inlet Strainer: stainless steel, removable without system shutdown.
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11.  Valve Seat and Stem: Noncorrosive.
12.  Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed, with operating

pressure and capacity factory set and field adjustable.

F. Diaphragm-Operated Safety Valves:

1.

e ATl

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

Amtrol, Inc.

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Conbraco Industries, Inc.

Spence Engineering Company, Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

e Ao o

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Wetted, Internal Work Parts: Brass and rubber.

Inlet Strainer: stainless steel, removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure Vessel Code:
Section IV, and selected to suit system in which installed, with operating pressure and capacity factory set
and field adjustable.

G. Automatic Flow-Control Valves:

1.

2.
3.

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

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on
Drawings or a comparable product by one of the following:

a. Flow Design Inc.
b. Griswold Controls.
c. PRO-Hydronics

Body: Brass or ferrous metal.

Piston and Spring Assembly: Stainless steel, tamper proof, self cleaning, and removable.
Combination Assemblies: Include bonze or brass-alloy ball valve.

Identification Tag: Marked with zone identification, valve number, and flow rate.

Size: Same as pipe in which installed.

Performance: Maintain constant flow, plus or minus 5 percent over system pressure fluctuations.
Minimum CWP Rating: 175 psig.
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11, Maximum Operating Temperature: 250 deg F.
12.  Extra Materials: Provide additional flow cartridges as required for rebalancing of terminal unit water flows.
Provide either:
a. Provide replacement flow cartridges for one (1) year, free of charge.
b. Additional flow cartridges equal to three (3) each of the following for each cartridge size installed: 1
GPM, 1.5 GPM, 2 GPM, 2.5 GPM, 3 GPM, 5 GPM.

26 AIR CONTROL DEVICES

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

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

1. Amtrol, Inc.

2. Armstrong Pumps, Inc.

3. Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.

C. Manual Air Vents:

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

A Al il S

D. Automatic Air Vents:

Body: Bronze or cast iron.

Internal Parts: Nonferrous.

Operator: Noncorrosive metal float.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/4.

CWP Rating: 150 psig.

Maximum Operating Temperature: 240 deg F.

AR ol ol S A

E. Expansion Tanks:

1. Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum operating temperature,
with taps in bottom of tank for tank fitting and taps in end of tank for gage glass. Tanks shall be factory
tested with taps fabricated and labeled according to ASME Boiler and Pressure Vessel Code: Section VIII,
Division 1.

2. Air-Control Tank Fitting: Cast-iron body, copper-plated tube, brass vent tube plug, and stainless-steel ball
check, 100-gal. unit only; sized for compression-tank diameter. Provide tank fittings for 125-psig working
pressure and 250 deg F maximum operating temperature.
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3. Tank Drain Fitting: Brass body, nonferrous internal parts; 125-psig working pressure and 240 deg F
maximum operating temperature; constructed to admit air to compression tank, drain water, and close off
system.

4. Gage Glass: Full height with dual manual shutoff valves, 3/4-inch- diameter gage glass, and slotted-metal

glass guard.

F. Bladder-Type Expansion Tanks:

L.

2.

3.

Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum operating temperature.
Factory test with taps fabricated and supports installed and labeled according to ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

Bladder: Securely sealed into tank to separate air charge from system water to maintain required expansion
capacity.

Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

G. Tangential-Type Air Separators:

L.

Tank: Welded steel; ASME constructed and labeled for 125-psig minimum working pressure and 375 deg F
maximum operating temperature.

Air Collector Tube: Perforated stainless steel, constructed to direct released air into expansion tank.
Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged connections for NPS 2-
1/2 and larger.

Blowdown Connection: Threaded.

Size: Match system flow capacity.

H. Air Purgers:

1. Body: Cast iron with internal baffles that slow the water velocity to separate the air from solution and divert
it to the vent for quick removal.
2. Maximum Working Pressure: 150 psig.
3. Maximum Operating Temperature: 250 deg F.
2.7 CHEMICAL TREATMENT

A. Bypass Chemical Feeder: Welded steel construction; 125-psig working pressure; 5-gal. capacity; with fill funnel and
inlet, outlet, and drain valves.

1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent accumulation of scale and
corrosion in piping and connected equipment.
2.8 HYDRONIC PIPING SPECIALTIES

A. Y-Pattern Strainers:

1.
2.

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

4, CWP Rating: 125 psig.
B. Basket Strainers:

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

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.

C. 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.
D. Stainless-Steel Bellow, Flexible Connectors:
1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
2. End Connections: Threaded or flanged to match equipment connected.
3. Performance: Capable of 3/4-inch misalignment.
4. CWP Rating: 150 psig.
5. Maximum Operating Temperature: 250 deg F.

E. Spherical, Rubber, Flexible Connectors:

Body: Fiber-reinforced rubber body.

End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
Performance: Capable of misalignment.

CWP Rating: 150 psig.

Maximum Operating Temperature: 250 deg F.

SN

F. Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops for HVAC Piping."

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Hot-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
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1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded
joints.

B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be the following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings,
and welded and flanged joints.

C. Chilled-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded
joints.

D. Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be the following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings,
and welded and flanged joints.

E. Makeup-water piping installed aboveground shall be the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

F. Condensate-Drain Piping: Type DWV, drawn-temper copper tubing, wrought-copper fittings, and soldered joints or
Schedule 40 PVC plastic pipe and fittings and solvent-welded joints. Do not install PVC piping in return air

plenums.

G. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which
blowdown drain is installed.

H. Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems
according to the piping manufacturer's written instructions.
2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

L Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping
specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic