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SECTION 22 00 10

GENERAL REQUIREMENTS FOR PLUMBING

PART 1 - GENERAL

11

1.2

22013BID

RELATED DOCUMENTS

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

1. The intent of this Section is to complement Division 01 Specifications and to
provide supplementary, trade-specific information.

2. Refer conflicting requirements to Architect for a decision before proceeding. If a
resolution is not obtained, assume the costliest to apply.

B. Thoroughly study all Drawings and Specifications before submitting bids.

C. Drawings and Specifications are to be considered as supplementing each other. Work
specified but not shown or shown but not specified shall be performed or furnished as
though mentioned in both Specifications and Drawings.

D. Details on Drawings are to be considered typical for similar applications unless
specifically noted otherwise.

SUMMARY

A. Bid shall include the cost of all labor, materials, tools, transportation, equipment,
insurance, temporary protection, rentals, permits, taxes, and all necessary and
miscellaneous items required to provide various systems shown and described complete
and in good operating condition whether or not these miscellaneous items are specifically
described in the Specifications or shown on the Drawings.

B. Install all work in accordance with all applicable codes and prepare supplemental detail
drawings and Shop Drawings reflecting purchased equipment requirements as necessary
to obtain approval of authorities having jurisdiction over this Project.

C. Guarantee workmanship, materials, and performance of this Division's systems in
accordance with the requirements of the Contract Documents.

D. The following are specifically included without limiting the generality implied by the

Drawings or Specifications:

1. Plumbing systems including:

Sleeves and sleeve seals for plumbing piping.
Escutcheons for plumbing piping.

General-duty valves for plumbing piping.

Hangers and supports for plumbing piping and equipment.
Identification for plumbing piping and equipment.
Plumbing piping and equipment insulation.
Commissioning of plumbing systems.

Domestic-water piping and piping specialties.
Domestic-water pumps.

Facility indoor potable-water storage tanks.

Sanitary waste and vent piping, and waste piping specialties.
Sanitary drains.

Fuel-fired domestic-water heaters.

Commercial plumbing fixtures.

Pressure water coolers.

Facility natural-gas piping.

COS3TATOTQMOQ0 T
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1.3

14

1.5

1.6

22013BID

2. Apply firestopping to penetrations of fire-rated construction, to restore original
fire-resistance rating of assembly, and as indicated in this Division's
Specifications. Comply with requirements in this Section.
3. Submittal of forms and Drawings to review and permit agencies.
4, Submittals.
5. Record Documents.
6. Permits and Inspections: Apply for and obtain all required permits and
inspections for all work in this Contract; pay all related fees and charges.
ALLOWANCES
A. Refer to Division 01 Specifications.
UNIT PRICES
A. Refer to Division 01 Specifications.
ALTERNATES
A. Refer to Division 01 Specifications.

PROJECT MANAGEMENT AND COORDINATION

A. General Requirements:

1.

Drawings show general design arrangement; install work substantially as
indicated. Verify exact location and elevations on job. DO NOT SCALE
DRAWINGS.

Due to small scale of Drawings, it is not possible to indicate all offsets, fittings,
changes in elevation, interferences, etc. Adjust installation of piping, ductwork,
conduit, equipment locations, etc., to accommodate work with obstacles and
interferences encountered.

Advise the Construction Manager in timely manner of questions on equipment
locations, heights, etc.

Any reasonable location adjustment of equipment and associated services
requested by the Architect/ Construction Manager, prior to work being installed,
shall be done with no cost added to the Contract.

B. Coordination with Other Divisions:

1.

2.

Provide to other Divisions any information related to their appropriate trade
concerning the equipment or any work of this Contract in ample time to prevent
delay in building progress.
Interference:
a. Thoroughly coordinate work with other Divisions and:
1) Determine exact route or location of each piece of equipment,
associated services, etc., before fabrication and installation.
2) Maintain maximum headroom.
3) Obtain Engineer's review before installing any work below 7'-0"
clear headroom in mechanical areas.
4) Install work of this Division so that all equipment is serviceable
and operable.
b. Should Architect's details, field conditions, changes in equipment, or
Shop Drawing information necessitate an important rearrangement,
advise Architect and act in accordance with his directions.

C. Coordination with Drawings: Review all Drawings and if necessary, request copies of
Shop Drawings to coordinate work. If potential conflict occurs between this Division's
Drawings and another Drawing, advise Construction Manager and Architect in writing.
Do not proceed with work without written directive from Contract-designated authority.

MARCH No. 2194
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1.7

1.8

22013BID

Scheduling and Procedure of Work:

1. The work of this Division shall be completed in accordance with Project schedule;
otherwise, the Construction Manager shall have the right to install, at this
Division's expense, any temporary work of this Division necessary to meet the
scheduled completion date.

2. As work occurs within or attached to existing structures:
a. Perform all work only on approved schedule.
b. Do not interfere with normal operation of existing systems.
C. Do not shut off any services without written authorization of Construction
Manager.
d. Do as much work as possible prior to the shutdown to minimize the
downtime.
e. Make temporary connections as necessary to maintain schedule agreed
upon, with no cost added to the Contract.
3. No radios, tape players, compact disc players, etc., shall be permitted on-site.
4, Proper work attire shall be worn at all times.
5. All Contractor personnel working at the Project site must obtain and display a

valid identification badge. All vehicles must display a valid parking permit. .Refer
to Division 01 Specifications for additional requirements, such as parking permits
and identification badges.

SUBMITTALS

A

E.

Supply submittals indicated in each Section of this Division's Specifications and in
accordance with requirements of Division 01 Specifications. Supply separate submittals
for each Section of Specifications and for each building.

Wiring Diagrams: Electrically operated equipment shall include factory-approved wiring
diagram illustrating proper connections to be made between equipment and power and
equipment and auxiliary controls (where applicable).

Penetration Firestopping: Submit product data and installer certificates signed by
installer certifying that products have been installed in compliance with requirements.

Clearly label each submittal with item name/description; Specifications' section,
paragraph and/or subparagraph; and any pertinent Drawing detail reference information.

Submit field quality-control reports when indicated in Part 3 of Division's Specifications.

QUALITY REQUIREMENTS

A

Contractor shall be licensed in accordance with New York State General Business Law,
Article 6-D.

Observation of the Work:

1. Architect/Engineer may make periodic visits to the job site to observe the general
progress and quality of the work. Architect/Engineer will not make continuous or
detailed on-site inspections to check the quality and/or quantity of work and will
not be responsible for this Division's failure to carry out construction work in
accordance with the Contract Documents, Project schedule, or unsound
construction procedures or practices.

Conflict Requirements:

1. Referenced Standards: If compliance with two or more standards is specified
and the standards establish different or conflicting requirements for minimum
quantities or quality levels, comply with the most stringent requirement. Refer
conflicting requirements that are different, but apparently equal, to Architect for a
decision before proceeding.
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D. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.
Perform additional quality-control activities required to verify that the Work complies with
requirements, whether specified or not, including the following:

1. PotableDomestic Water Piping: Follow cleaning procedures specified in Division
22 Section "Domestic Water Piping," and submit water samples in sterile bottles
to NYS Department of Health-approved lab, with results sent to Engineer.

1.9 REFERENCES

A. Industry Standards:
1. The following standards shall govern and shall constitute minimum requirements
as approved. If the requirements of this Division's Specifications exceed those of
the standards mentioned, this Division's Specifications shall govern.

a. Local and state building codes.

b. Local utility companies.

C. National Electrical Manufacturer's Association ("NEMA").

d. American Institute of Electronic and Electrical Engineers ("IEEE")

e. National Electrical Safety Code ("NESC").

f. National Electric Code ("NEC").

g. ETL, Factory Mutual ("FM"), or Underwriters Laboratories, Inc. ("UL"),
approved or listed, wherever applicable to materials.

h. American National Standards Institute ("ANSI").

i. National Plumbing Code ASA A40.8.

j- National Fire Protection Association ("NFPA")

k. Official Compilation of Codes, Rules and Regulations of the State of New
York (“NYCRR?”) for education, health, and sanitary rules and
regulations, including:

a) NFPA 101, Life Safety Code, 2015 edition (Part 711.2).
2) Chapter XXXIII — State Fire Prevention and Building Code
Council, including:
a) Subchapter A — Uniform Fire Prevention and Building
Code (Uniform Code):

(1) Uniform Fire Prevention and Building Code (Part 1219).

(2) Residential Construction (Part 1220).

(3) Building Construction (Part 1221).

(4) Plumbing Systems (Part 1222).

(5) Mechanical Systems (Part 1223).

(6) Fuel Gas Equipment and Systems (Part 1224).

(7) Fire Prevention (Part 1225).

(8) Property Maintenance (Part 1226).

(9) Existing Buildings (Part 1227).

(10) The following documents by reference: 2020 Residential

Code of New York State, 2020 Plumbing Code of New York
State, 2020 Mechanical Code of New York State, 2020
Building Code of New York State, 2020 Fire Code of New York
State, 2020 Existing Building Code of New York State, 2020
Fuel Gas Code of New York State, and 2020 Property
Maintenance Code of New York State.

b) Subchapter B — State Energy Conservation Construction

Code (Energy Code):

(1) State Energy Conservation Construction Code (Part
1240).

(2) The following documents by reference: 2020 Energy
Conservation Construction Code, 2016 ASHRAE 90.1, and 2007
ASHRAE 183.

Federal Register Americans Disabilities Act ("ADA"); and ICC/ANSI
A117.1, the Handicapped Accessibility Code.
22013BID MARCH No. 2194
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m. New York State Education Department ("SED") "Manual of Planning

Standards."
n. Lewis County Administrative Rules and Regulations.
o. Any other standards mentioned in this Division’s Specifications.

Materials and Equipment:

1. Electrical devices, materials, and packaged equipment shall be listed and labeled
by UL, FM, or ETL for the intended use and shall bear their label.
2. Plastic materials or equipment with plastic components cannot be installed or
used in or as part of a building unless:
a. Such covered product complies with the requirements of Chapter 26 of
the Building Code of New York State.
b. A report of such compliance has been filed with the Department of State

in accordance with the Building Code of New York State.

Before submitting bid, consult above codes, regulations, and requirements and make all
necessary provisions for same in bid.

TEMPORARY FACILITIES AND CONTROLS

Refer to Division 01 Specifications.

Temporary Water:

1. Make temporary connections for the services requiring them.

2. Use piping materials for each service as called for under the Section describing
that service.

3. Test the installed lines.

4. Provide backflow prevention on supply lines.

5. Provide necessary temporary heat or heat trace cable for temporary water
supplies.

PRODUCT REQUIREMENTS

A

B.

Refer to Division 01 Specifications.

The term "product” shall mean items obtained for incorporating into the Work, whether
purchased for the Project or taken from previously purchased stock. The term "product”
includes terms "materials," "equipment,” "systems," and terms of similar intent.

The Contract is based on products specified herein, shown on Drawings, and as
authorized by addendum.

Ensure all products conform to the Drawings and Specifications with regard to space
requirements, performance, capacity, configuration, accessories, and materials of
construction.

Products furnished shall be new and, where used for similar purposes, of the same
manufacturer. To the fullest extent possible, provide like products from a single source.
If quantities from a single source cannot be provided, Architect/Engineer will make
determination.

Where the term "provide" is indicated, it shall have the same meaning as "furnish and
install." All products listed shall be furnished and installed unless specifically noted to the
contrary.

Where the term "or equal" or "or approved equal" is indicated, it shall mean the same as
"comparable product."
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Where "comparable product” is indicated, it shall mean a product that is demonstrated
and approved through submittal process to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product. Contractor's request for
comparable products will be considered when the following conditions are satisfied. If the
following conditions are not satisfied, Engineer may return requests without action,
except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce
the indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those
named in the Specifications. Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

3. Evidence that proposed product provides specified warranty.

4. If requested, list of similar installations for completed projects with project names
and addresses and names and addresses of architects and owners, if requested.

5. If requested, samples.

Where the term "basis-of-design product,” including manufacturer and model number or
other designation, is indicated, intent is to establish the significant qualities related to
type, function, dimension, in-service performance, physical properties, appearance, and
other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the Specifications. Bear responsibility and cost for changes
made necessary by the use of products other than those of the basis-of-design product.

Where the term "substitution" is indicated, it shall mean changes in products, materials,
equipment, and methods of construction from those required by the Contract Documents
and proposed by Contractor.

1. The products described in the Contract Documents establish a standard of
required function, dimensions, appearance, and quality to be met by any
proposed substitution.

2. Contractor may make substitutions only with consent of Owner, after evaluation
by the Architect/Engineer and in accordance with a Change Order.

3. Substitution Procedures:

a. Follow substitution procedures indicated in Division 01 Specifications.

Wherever subparagraph titles below introduce lists, the following requirements apply for

product selection:

1. Available Manufacturers/Available Products: Subject to compliance with
requirements, manufacturers offering products that may be incorporated into the

Work include, but are not limited to, the manufacturers or products specified.

a. This is a non-restricted list. For unnamed manufacturer or unnamed
product, product is considered a comparable product, not a substitution,
and must be demonstrated and approved through submittal process.

2. Manufacturers/Products: Subject to compliance with requirements, provide one
of the specified products or products by one of specified manufacturers.

a. This is a restricted list. For unnamed manufacturer or unnamed product,
product is considered a substitution.

3. Basis-of-Design Product: Subject to compliance with requirements, provide the
product listed or a comparable product by one of the listed manufacturers.

a. Product by one of the listed manufacturers is considered a comparable
product, not a substitution, and must be demonstrated and approved
through submittal process.

b. For unnamed manufacturer or unnamed product, product is considered a
substitution.
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L. Where "Manufacturer" or "Product” is indicated with only one named manufacturer or one
named product, provide the product of the named manufacturer or the listed product.
Comparable products or substitutions are not permitted.

M. Justification for acceptance or rejection of unnamed products, unnamed manufacturers,
comparable products, or product substitutions will not be demonstrated by the
Architect/Engineer.

N. Delivery, Storage, and Handling:
1. Deliver, store, and handle materials as recommended by the manufacturer.
2. Handle and store materials in a manner which will not damage materials.
3. Deliver and store materials throughout floor areas and in locations designated
by Construction Manager. Provide blocking or pallets to prevent materials from
becoming soiled.

4. Schedule deliveries with Construction Manager prior to shipping.

5. Be available at site to receive deliveries as scheduled.

6. Hoist all materials as necessary to complete this Division's scope of work.
0. Warranties:

1. Refer to Sections of this Division's Specifications for specific warranties.

2. Refer to Division 01 Specifications for submittal of warranties.

112 EXECUTION

A. Examination of Premises and Existing Conditions:
1. Examine all existing conditions affecting compliance with Drawings and
Specifications by visiting site.
Ascertain access to site, available storage, and delivery facilities.
Verify all governing dimensions at site.
Inspect all adjacent work.
Verify the location, sizes, and invert elevation at points of connection of sanitary
sewer, storm sewer, and water-service piping; underground electrical services;
HVAC utility piping and other utilities.
6. No consideration shall be given for alleged misunderstandings. Proceeding with
the work indicates acceptance of existing conditions.

aokobd

B. Roughing:

1. This Division's equipment shall be located generally as shown on Drawings;
however, check actual field conditions to determine exact locations and avoid
interference with other trades. Deviations from the Drawings proposed by this
Division must be reviewed by the Construction Manager before the changes are
made. Work improperly installed due to lack of construction verification shall be
corrected at the expense of this Division.

2. Before roughing for equipment furnished by others, obtain approved roughing
drawings and exact location for each piece of equipment.

3. Obtain Drawings or proper information giving final locations of all wiring, piping,
ductwork, and motor and control connections.

4. Unless otherwise detailed or specified:

a. All services shall be concealed in wall, above ceilings, etc.

b. Work shall be exposed only where approved by the Architect.

c. Notify Construction Manager and Architect if work cannot be concealed
as intended.

C. Cutting and Patching:
1. Provide removals, cutting, patching, and replacement required for installation of
the work in this Contract, except as noted on the Architectural (A series)
Drawings.

22013BID MARCH No. 2194
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3.
4.

a. Provide patching for all existing openings caused by the removal of
existing ducts, fixtures, equipment, piping, conduit, cable tray, supports,
etc.

Before proceeding, meet at Project site with parties involved in cutting and

patching, including General Contractor; notify Construction Manager; review

areas of potential interference and conflict; coordinate procedures; and resolve
potential conflicts.

Patch shall match existing finishes.

Refer to Division 01 Specifications for additional requirements.

D. Connections to Equipment Furnished by Others:

1.

2.

3.

Various pieces of equipment will be furnished to the Project site and installed by
other Divisions.

Provide roughing-in and make final connections to equipment as indicated on the
Drawings and/or as required.

Before proceeding with the work, obtain full information regarding rough-in
measurements, equipment layouts, elevations, trim being furnished, and other
necessary data.

Upon request, Construction Manager will provide this Division with diagrams,
photographs, drawings, and/or specifications and other complete descriptive data
showing all mechanical and electrical connections. Do not rough without
approved layout from Construction Manager.

Provide accessories so that connections may be made in a manner that shall
meet all referenced regulations and codes.

See appropriate Sections of this Division’s Specifications for materials and
methods.

E. Adjustment of Systems:

1.

2.

Set aside in the cost breakdown a sum to cover work in adjusting and balancing
distribution systems.

No payment will be made for balancing until Work of this Division is completed to
the satisfaction of the Owner and Construction Manager.

F. Protection of Openings and Equipment:

1.

During handling and installation, clean and protect construction in progress and
adjoining materials already in place. Apply protective covering where required to
ensure protection from damage or deterioration at Substantial Completion.
Provide final protection and maintain conditions that ensure installed Work is
without damage or deterioration at time of Substantial Completion.

Protect equipment which is factory-finished using Kraft paper, cardboard, canvas,
reinforced polyethylene, etc. Clean and repaint damaged factory finish, matching
the original equipment finish.

Protect all equipment openings during construction with temporary plugs, caps,
or reinforced plastic.

Adequately protect existing flooring material, door frames, stairs, wall, etc.,
during construction. Use any combination of materials, such as plywood,
polyethylene sheeting, framing lumber, etc., so that existing finishes are
protected. Repair damage to existing finishes that were not completely
protected.

G. Progress Cleaning: Clean Project site and work areas daily, including common areas.
Enforce requirements strictly. Dispose of materials lawfully.

1.13 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A. Salvage of Existing Materials: Obtain from Construction Manager a list of existing items
being removed, to be delivered to on-site storage as directed. Remove from site and
legally dispose of items not specifically noted on said list.

22013BID
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CLOSEOUT PROCEDURES

A

After all tests are made and installations pronounced satisfactory:

1. Thoroughly clean entire installation (both exposed surfaces and interiors) and
leave in clean condition.

2. Remove all debris caused by work.

3 Promptly remove tools, surplus materials, and trailer when work is finally
accepted.

Repair damage to wall and to ceiling surface treatments caused by airborne dirt and
debris from within ductwork systems.

Lubrication:
1. Prior to final inspection and in the presence of Construction Manager:

a. Lubricate motors and motor-driven equipment in accordance with
manufacturer's recommendations.

b. Check for operation without objectionable noise and for correct rotational
direction. If noise or vibration is transmitted to occupied portions of the
building by piping, equipment, etc., make changes and additions with no
cost added to the Contract.

c. Check motor protective devices for proper size.

2. Provide neat, typewritten list of lubricant for each motor and moving parts.

a. Include list in operating and maintenance manual.

Valve Tagging Chart:
a. Include list in operating and maintenance manual.

Receipts for Loose Equipment:

1. Prior to request for final payment:
a. Deliver to Construction Manager the following loose equipment:
1) Loose keys on water supply stops, exterior wall hydrants,
vandal-resistant-faucet aerators, and hose bibbs.
2) All other necessary loose equipment for the operation of the
plumbing systems.
b. Obtain signed receipt for delivered loose equipment.
2. Include receipt in operations and maintenance manual.

Refer to Division 01 Specifications for additional information on Project closeout and
cleanup.

OPERATION AND MAINTENANCE DATA

A

Submit 3 complete copies of operating and maintenance manuals for each building to
the Construction Manager 60 days prior to scheduled date of substantial completion.
Noncompliance or incomplete submittal will be rejected and returned for resubmittal.

1. Photocopy paragraphs B and C below to be used a checklist for compliance with
materials, format, and data.

2. Once items are compiled, place a checkmark in the brackets for items included
and strike through the items that do not apply.

3. Submit checklist with operating and maintenance manuals.

The operating and maintenance manuals shall consist of and will be reviewed for the
following format and contents.

1. Binder:
a. [ 1Three-ring, plain black, vinyl binder free of vendor/contractor logos,
etc.
b. [ 1Cover and spine (binder) identification including:

1) [ IManual title: "OPERATION AND MAINTENANCE MANUAL."
2) [ 1Owner.
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3) [ 1Project title.

4) [ JOwner's project number.

5) [ IYear of construction.

6) [ 1Trade(s).

7) [ JVolume number and total number of volumes (e.g., Volume 1
of 2).

Contents:

a. [ 1Project title page (enclosed in clear, transparent plastic sleeve) to
match cover identification with at least one-third page blank for review
stamp and comments.

b. [ 1Project directory page (enclosed in a clear transparent plastic sleeve)
including name, address, and telephone number of:

1) [ 1Owner.
2) [ JArchitect.
3) [ JEngineer.
4) [ 1Contractor.
5) [ 1Subcontractor.
c. [ ITable of contents (enclosed in a clear, transparent plastic sleeve)

arranged to follow Specifications order (with format as list below):
1) [ Warranty letter.

2) [ ISummary of scheduled maintenance.

3) [ JLubrication summary.

4) [ IValve charts.

5) [ JReplacement filter media and size summary.

6) [ JList of maintenance parts, repair/replacement parts, and

recommended spare parts, including equipment name, part
number, and suppliers (name, address, and phone number).

7) [ ILetters of certification for required system tests.
8) [ IInclude on table of contents the following information for each
product:
Spec. Section Equipment Supplying Local Telephone
Number Description Company Representative | Number
220500 Widgets Acme Company John Doe 555-1212

d. [ ISubmittals as indicated in "Submittals" Article of this Section, including:
1) [ JApproved copies of all submittals, including parts lists.

2) [ IMaterial safety data sheets for:
a) [ JFirestopping.
b) [ IInsulations, facings, and adhesives.
3) [ ]Installation, operating, and maintenance instructions.
4) [ JWiring diagrams.
5) [ JWarranties.
6) [ 1Test reports.
C. [ JProduct Identification:
1. [ ]Provide indexed cardstock dividers between each submittal group.
2. [ JArrange in an order corresponding to the original Project's Specifications.
3 [ IWhere cataloged data covers more than one item, highlight applicable sections
and identify corresponding equipment as marked on Drawings.
4. [ 1instructions shall include:

a. Time schedule for maintenance work (list each item of mechanical
equipment requiring inspection, lubrication, or service) and description of
the performance of such maintenance.

b. List of types of bearings for each piece of equipment with the type of
lubricant required and frequency of lubrication.

C. Sequence of operating and/or flow diagrams for each of the systems,
including emergency procedures.

d. Normal starting, operating, and shutdown procedures.
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PROJECT RECORD DOCUMENTS

A

Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as
they occur; do not wait until end of Project.

Maintenance of Record Documents and Samples: Store record documents and samples
in the field office apart from the Contract Documents used for construction. Do not use
project record documents for construction purposes. Maintain record documents in good
order and in a clean, dry, legible condition, protected from deterioration and loss. Provide
access to project record documents for Construction Manager's, Architect's, and/or
Engineer's reference during normal working hours.

Record Drawings:
1. Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

a.

Preparation: Mark record prints to show the actual installation where
installation varies from that shown originally. Require individual or entity
who obtained record data, whether individual or entity is Installer,
subcontractor, or similar entity, to provide information for preparation of
corresponding marked-up record prints.

1) Give particular attention to information on concealed elements
that would be difficult to identify or measure and record later.

2) Accurately record information in an acceptable drawing
technique.

3) Record data as soon as possible after obtaining it.

4) Record and check the markup before enclosing concealed
installations.

5) Cross-reference record prints to corresponding archive

photographic documentation.

Content: Types of items requiring marking include, but are not limited to,

the following:

1) Dimensional changes to Drawings.

2) Revisions to details shown on Drawings.

3) Locations and depths of underground utilities.

4) Revisions to routing of piping and conduits.

5) Revisions to electrical circuitry.

6) Actual equipment locations.

7) Locations of concealed internal utilities.

8) Locations of isolation valves, balance valves, drain valves, air
vents.

9) Changes made by Change Order or Construction Change
Directive.

10) Changes made following Architect's written orders.

11) Details not on the original Contract Drawings.

12) Field records for variable and concealed conditions.

13) Record information on the Work that is shown only
schematically.

Mark the Contract Drawings and Shop Drawings completely and

accurately. Use personnel proficient at recording graphic information in

production of marked-up record prints.

Mark record sets with erasable, red-colored pencil. Use other colors to

distinguish between changes for different categories of the Work at same

location.

Mark important additional information that was either shown

schematically or omitted from original Drawings.

Note Construction Change Directive numbers, alternate numbers,

Change Order numbers, and similar identification, where applicable.
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2. Submittals: Comply with the following:

a. Submit Record Drawings as follows:
1) Initial Submittal:
a) Submit paper-copy of marked-up record prints to

Engineer for review. Submit a copy of each drawing,
whether or not changes and additional information were
recorded.

b) Engineer will indicate whether general scope of
changes, additional information recorded, and quality of
drafting are acceptable.

2) Final Submittal:

a) At the end of Project and after incorporating Engineer's
review comments, submit paper-copy of final marked-up
record prints and PDF electronic files of scanned record
prints on a digital video disk recordable (DVD-R) to
Construction Manager. Print each drawing, whether or
not changes and additional information were recorded.

b. Format: ldentify and date each record Drawing; include the designation

"PROJECT RECORD DRAWING" in a prominent location.

1) Record Prints: Organize record prints into manageable sets.
Bind each set with durable paper cover sheets. Include the
following identification on cover sheets.

2) PDFs: Organize into separate electronic files that correspond to
each sheet of the Contract Drawings. Name each file with the
sheet identification (i.e., Drawing Number). Include the following
identification on DVD-R.

3) Identification: As follows:

a) Project name.
b) Date.
c) Designation "PROJECT RECORD DRAWINGS."
d) Name of Architect.
e) Name of Contractor.

D. Record Specifications: Comply with the following:

1. Preparation: Mark Specifications to indicate the actual product installation where

installation varies from that indicated in Specifications, addenda, and contract
modifications.

a. Give particular attention to information on concealed products and
installations that cannot be readily identified and recorded later.
b. Mark copy with the proprietary name and model number of products,

materials, and equipment furnished, including substitutions and product
options selected.

C. Record the name of manufacturer, supplier, Installer, and other
information necessary to provide a record of selections made.
d. Note related Change Orders, record Product Data, and record Drawings
where applicable.
2. Submittal: Submit paper copy of Record Specifications, including addenda and

contract modifications, and scanned PDF electronic file(s) of marked-up paper
copy of Specifications on DVD-R to Construction Manager. Identification shall be
as stated hereinbefore for Record Drawings.

E. Refer to Division 01 Specifications.
117 DEMONSTRATION AND TRAINING
A. Owner's designated operating personnel shall be instructed in the care and operation of

the systems in accordance with manufacturer's instructions and as indicated in these
Specifications.
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Coordinate instruction schedule with Owner's operations. Notify Owner's personnel in
advance of training. Adjust schedule as required to minimize disrupting Owner's
operations and to ensure availability of Owner's personnel.

Coordinate content of training modules with content of approved emergency, operation,
and maintenance manuals. Do not submit instruction program until operation and
maintenance data has been reviewed and approved by Architect.

Training shall include, but not be limited to, the following systems:
1. Domestic hot water system.

GENERAL COMMISSIONING REQUIREMENTS

A

The Owner intends to engage a commissioning agent to commission the service water
heating system(s) in accordance with the 2020 Energy Conservation Construction Code
of New York State.

Management and Coordination: Manage schedule and coordinate with commissioning
agency including, but not limited to, the following:

1. Coordinate with subcontractors their commissioning responsibilities and
activities.

2. Obtain, assemble, and submit commissioning documentation.

3. Attend periodic on-site commissioning meetings. Assume 3one-hour-long
meetings.

4, Maintain the commissioning schedule. Integrate commissioning schedule into

the construction schedule. Update schedule at specified intervals.

Review and comment on preliminary test procedures and data forms.

Report inconsistencies and issues with system operations.

Verify that tests have been completed and results comply with acceptance

criteria and that equipment and systems are ready before scheduling test

demonstrations.

8. Direct and coordinate test demonstrations.

9. Coordinate witnessing of test demonstrations by Owner's witness.

10. Coordinate and manage training. Be present during training sessions to direct
video recording, present training, and direct the training presentations of others.

11. Prepare and submit specified commissioning/test/start-up reports.

12. Track commissioning issues until resolution and retesting is successfully
completed.

13. Retain original records of Commissioning-Process Work, organized as required
for the commissioning report. Provide Owner with access to these records on
request.

14. Assist in assembly and submission of commissioning report.

No o

WORK RELATED TO ASBESTOS AND WORK IN ASBESTOS-CONTAMINATED AREAS

A

Portions of the existing mechanical systems and general construction are believed to be
insulated or constructed with asbestos-containing materials.

Asbestos-containing materials have reportedly contaminated portions of the crawlspace
and ceiling plenum.

Do not disturb such materials.

Where work is unavoidable in contaminated areas, employ or subcontract the services of
an "Allied Trade Certified Mechanic" (ATCM) to perform the work of this Division.

It is understood that a separate contract has been, or will be, issued for the abatement of

portions of the asbestos-containing materials.
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PENETRATION FIRESTOPPING

A

Available Manufacturers:

1 A/D Fire Protection Systems Inc.
2 Grace Construction Products.

3 Hilti, Inc.

4. Johns Manwville.

5. Nelson Firestop Products.

6 NUCO Inc.

7 Passive Fire Protection Partners.
8 RectorSeal Corporation.

9. Specified Technologies Inc.

10. 3M Fire Protection Products.

11. Tremco, Inc.; Tremco Fire Protection Systems Group.
12. USG Corporation.

Provide penetration firestopping materials that are compatible with one another,
substrates, and penetrating items if any.

Penetrations in Fire-Resistance-Rated Walls and Horizontal Assemblies: Provide
penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on
testing at a positive pressure differential of 0.01-inch wg.

1. F-Rating at Fire-Resistance-Rated Walls: Not less than that of construction
penetrated.
2. F-Rating at Horizontal Assemblies: At least 1 hour, but not less than that of

construction penetrated.

Penetrations in Smoke Barriers: Provide penetration firestopping with ratings determined
per UL 1479.

PART 3 - EXECUTION

3.1
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PENETRATION FIRESTOPPING

A

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

END OF SECTION

MARCH No. 2194
220010/14



PART 1 - GENERAL

11

1.2

1.3
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SECTION 22 05 00

COMMON WORK RESULTS FOR PLUMBING

SUMMARY
A. Section Includes:
1. Motors.
2. Packless expansion joints.
3. Alignment guides and anchors.
4. Sleeves without waterstop.
5. Sleeves with waterstop.
6. Stack-sleeve fittings.
7. Sleeve-seal systems.
8. Grout.
9. Silicone sealants.
10. Escutcheons.
11. Thermometers, bimetallic actuated, lead free.
12. Thermometers, filled system, lead free.
13. Thermometers, liquid in glass, lead free.
14. Thermometers, light activated, lead free.
15. Thermowells, lead free.
16. Pressure gauges, dial type, lead free.
17. Gauge attachments, lead free.
18. Test plugs, lead free.
19. Test-plug kits, lead free.
20. Sight flow indicators, lead free.
DEFINITIONS
A. Existing Piping to Remain: Existing piping that is not to be removed and that is not

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

ACTION SUBMITTALS

A. Product Data:

1.

For each type of product, excluding motors which are included in Part 1 of the

plumbing equipment Sections.

a. Include construction details, material descriptions, and dimensions of
individual components, and finishes.

b. Include operating characteristics and furnished accessories.

B. Delegated Design Submittals: For each anchor and alignment guide, 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 swing
connections.

Anchor Details: Detail fabrication of each anchor indicated. Show dimensions
and methods of assembly and attachment to building structure.

Alignment Guide Details: Detail field assembly and attachment to building
structure.

Schedule: Indicate type, manufacturer's number, size, material, pressure rating,
end connections, and location for each expansion joint.
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1.4 INFORMATIONAL SUBMITTALS
A. Welding certificates.
B. Field quality-control reports.
1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M.

B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with 2021 ASME Boiler and Pressure Vessel Code, Section IX.

1.6 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS
21 PERFORMANCE REQUIREMENTS

A. Domestic water for plumbing piping intended to convey or dispense water for human
consumption are to comply with the U.S. Safe Drinking Water Act, with requirements of
authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in
compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party certification
body, in that the weighted average lead content at wetted surfaces is less than or equal
to 0.25 percent.

B. Compatibility: Provide products suitable for piping service fluids, materials, working
pressures, and temperatures.

C. Capability: Provide products and installations to accommodate maximum axial movement
as scheduled or indicated on Drawings.

2.2 SLEEVES AND SLEEVE SEALS

A. Sleeves without Waterstop:
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends.
2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip
galvanized, with plain ends.
3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip

galvanized, round tube closed with welded longitudinal joint.

PVC Pipe Sleeves: ASTM D1785, Schedule 40.

Molded-PVC Sleeves: With nailing flange.

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer
surface with nailing flange.

o ok

B. Sleeves with Waterstop:

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

a. Advance Products & Systems, LLC.
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b. CALPICO, Inc.

C. GPT,; a division of EnPRO Industries.

d. Metraflex Company (The).

2. Description: Manufactured PVC/HDPE, sleeve-type, waterstop assembly made
for imbedding in concrete slab or wall.

C. Grout:

1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated
walls or floors.

2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-
adjusting, dry, hydraulic-cement grout.

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

4. Packaging: Premixed and factory packaged.

D. Silicone Sealants:

1. Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and
minus 25 percent movement capability, nontraffic-use, neutral-curing silicone
joint sealant.

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

1) GE Construction Sealants; Momentive Performance Materials

Inc.

2) ITW Polymers Sealants North America.

3) Polymeric Systems, Inc.

4) Sherwin-Williams Company (The).

5) Sika Corporation.

6) The Dow Chemical Company.

7) Tremco Incorporated.

b. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT.
ESCUTCHEONS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. BrassCraft Manufacturing Co.; a Masco company.

2. Dearborn Brass.

3. Jones Stephens Corp.

4. Keeney Manufacturing Company (The).

5. Mid-America Fittings, LLC; A Midland Industries Company.

6. ProFlo; a Ferguson Enterprises, Inc. brand.

B. Escutcheon Types:

1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew
fastener.

2. One-Piece, Stainless Steel Type: With polished stainless steel finish.

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

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

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

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

C. Floor Plates:

1.

Split Floor Plates: Cast brass with concealed hinge.
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METERS AND GAUGES FOR PLUMBING PIPING

A. Thermometers, Bimetallic Actuated, Lead Free:

1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

Ashcroft Inc.

Blue Ribbon Corp.

Ernst Flow Industries.

Marsh Bellofram.

Miljoco Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.

WIKA Instrument Corporation.
Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.
o] Winters Instruments - U.S.

S3TFTTSQ@ 00000

WATTS; A Watts Water Technologies Company.

2. S.ource Limitations: Provide lead-free bimetallic-actuated thermometers from a

single manufacturer.
Standard: ASME B40.200.

ar®

deg F.

o

ASME B1.20.1 screw threads to fit thermowell.

Stem: 0.25 or 0.375 inch in diameter; stainless steel.

7.

8. Window: Plain glass.

9. Ring: Stainless steel.

10. Element: Bimetal coil.

11. Pointer: Dark-colored metal.

12. Accuracy: Plus or minus 1 percent of span.

Case: Liquid-filled type(s); stainless steel with 3-inch nominal diameter.
Dial: Nonreflective aluminum with permanent scale markings and scales in

Connector Type(s): Union joint, adjustable angle; with ASME B1.1 or

B. Thermometers, Filled System, Lead Free - Direct Mounted, Metal Case, Vapor Actuated:
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

Ashcroft Inc.

Miljoco Corporation.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Trerice, H. O. Co.

f. Weiss Instruments, Inc.

P20 TO

N

Standard: ASME B40.200.

Element: Lead-free Bourdon tube.

ook w

connection to pointer.

Pointer: Dark-colored metal.
Window: Glass.
Ring: Stainless steel.

- 2o~
= e

Source Limitations: Provide filled-system, lead-free, direct-mounted, metal-case,
vapor-actuated thermometers from a single manufacturer.

Case: Sealed type, cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
Movement: Mechanical, dampening type, with link to pressure element and

Dial: Nonreflective aluminum with permanent scale markings graduated in deg F.

Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360

degrees in horizontal plane, with locking device; with ASME B1.1 or

ASME B1.20.1 screw threads to fit thermowell.
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12.

13.

Thermal System: Liquid-filled, mercury-free bulb in copper-plated steel,
aluminum, or lead-free brass stem and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus 1 percent of span.

Thermometers, Liquid in Glass, Lead Free - Metal Case, Industrial Style:

1.

n

No kW

©

10.

11.

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

Blue Ribbon Corp.

Flo Fab Inc.

Miljoco Corporation.

Palmer Wahl Instrumentation Group.

Trerice, H. O. Co.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

. Winters Instruments - U.S.

Source Limitations: Provide liquid-in-glass, lead-free, metal-case, industrial-style
thermometers from single manufacturer.

Standard: ASME B40.200.

Case: Cast aluminum; 7-inch nominal size unless otherwise indicated.

Case Form: Adjustable angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid, mercury free.
Tube Background: Nonreflective aluminum with permanent scale markings
graduated in deg F.

Window: Glass.

Stem: Aluminum and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches, with ASME B1.1 or ASME B1.20.1 screw threads to fit
thermowell.

Accuracy: Plus or minus 1 percent of span or one scale division, to a maximum
of 1.5 percent of span.

S@"eo0ToD

Thermowells, Lead Free:

1.
2.

ook w

~

11.

12.

Standard: ASME B40.200.

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

Material for Use with Copper Tubing: Lead-free copper.

Material for Use with Steel Piping: Type 304 stainless steel.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS 1, or as required to match threaded
opening in pipe.

Internal Threads: Size and thread type as required to match thermometer
mounting threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length to extend to match thermometer stem length.

Lagging Extension: Include on thermowells for insulated piping and tubing.
Extension is to be of sufficient length to extend beyond finished insulation
surface.

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

Heat-Transfer Medium: Mixture of graphite and glycerin.

Pressure Gauges, Dial Type, Lead Free - Direct Mounted, Metal Case:

1.

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

a. Ametek U.S. Gauge.
b. Ashcroft Inc.

C. Blue Ribbon Corp.

d. Ernst Flow Industries.
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Flo Fab Inc.

Marsh Bellofram.

Miljoco Corporation.

Noshok.

Palmer Wahl Instrumentation Group.

REOTEMP Instrument Corporation.

Tel-Tru Manufacturing Company.

Trerice, H. O. Co.

WATTS; A Watts Water Technologies Company.

WIKA Instrument Corporation.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

Winters Instruments - U.S.

Source Limitations: Provide dial-type, lead-free, direct-mounted, metal-case
pressure gauges from single manufacturer.

Standard: ASME B40.100.

Case: Sealed type(s); cast aluminum or drawn steel; 4-1/2-inch nominal
diameter.

Pressure-Element Assembly: Lead-free Bourdon tube.

Pressure Connection: Lead-free brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1
pipe threads and bottom-outlet type unless back-outlet type is indicated.
Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Nonreflective aluminum with permanent scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass.

Ring: Metal.

Accuracy: Grade A, plus or minus 1 percent of middle half of span.

eDOS3ITATTIQ O

Gauge Attachments, Lead Free:

1.

Snubbers: ASME B40.100, lead-free brass; with NPS 1/4 or NPS 1/2,

ASME B1.20.1 pipe threads and piston-type surge-dampening device. Include
extension for use on insulated piping.

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

Test Plugs, Lead Free:

1.

Pobd

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

IMI Flow Design, Inc.

Miljoco Corporation.

Nexus Valve, Inc.; Aalberts Hydronic Flow Control.

Peterson Equipment Co., Inc.

Trerice, H. O. Co.

WATTS; A Watts Water Technologies Company.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

Source Limitations: Provide lead-free test plugs from single manufacturer.
Description: Test-station fitting made for insertion into piping tee fitting.

Body: Lead-free brass or stainless steel with core inserts and gasketed and
threaded cap. Include extended stem on units to be installed in insulated piping.
Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

Core Inserts: Chlorosulfonated polyethylene synthetic self-sealing rubber.

SQ@ 000 oD

Test-Plug Kits, Lead Free:

1.

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

a. Blue Ribbon Corp.

b. Peterson Equipment Co., Inc
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2. Source Limitations: Provide lead-free test-plug kits from single manufacturer.

3. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gauge
and adapter, and carrying case. Thermometer sensing elements, pressure
gauge, and adapter probes are to be of diameter to fit test plugs and of length to
project into piping.

4. High-Range Thermometer, Lead Free: Small, bimetallic insertion type with 1- to
2-inch-diameter dial and tapered-end sensing element. Dial range is to be at
least 0 to 220 deg F.

5. Pressure Gauge, Lead Free: Small, lead-free Bourdon-tube insertion type with 2-
to 3-inch-diameter dial and probe. Dial range is to be at least 0 to 200 psig.
6. Carrying Case: Metal or plastic, with formed instrument padding.

PART 3 - EXECUTION

3.1

3.2

3.3

34
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INSTALLATION OF SLEEVES - GENERAL

A

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

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

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

3. Seal annular space between sleeve and piping or piping insulation; use joint

sealants that joint sealant manufacturer's literature indicates is appropriate for
size, depth, and location of joint.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke
Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with fire- and smoke-stop
materials. Comply with requirements for firestopping and fill materials specified in
Section 07 84 13 "Penetration Firestopping."

INSTALLATION OF SLEEVES WITH WATERSTOP

A

Assembile fitting components of length to be flush with both surfaces of concrete slabs
and walls. Position waterstop flange centered across width of concrete slab or wall.

Secure nailing flanges to wooden concrete forms.

Using grout or silicone sealant, seal space around outside of sleeves. Select to maintain
fire resistance of floor/slab/wall.

INSTALLATION OF ESCUTCHEONS

A

B.

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated
piping and with OD that completely covers opening.

INSTALLATION OF METERS AND GAUGES

A

B.

C.

Install thermometer with thermowell at each required thermometer location.
Install thermowells in vertical position in piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings
if required to match sizes.
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D. Install thermowells with extension on insulated piping.

E. Fill thermowells with heat-transfer medium.

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

G. Install direct-mounted pressure gauges in piping tees with pressure gauge located on

pipe at most readable position.
H. Install valve and snubber in piping for each pressure gauge for fluids.

l. Install test plugs in piping tees.

J. Install thermometers in the following locations:
1. Inlet and outlet of each water heater.
2. Inlet and outlet of each domestic hot-water storage tank.
3. Outlet side of hot-water-balancing valve.
K. Install pressure gauges in the following locations:
1. Suction and discharge of each domestic water pump.

3.5 CONNECTIONS

A. Install meters and gauges adjacent to machines and equipment to allow space for service
and maintenance of meters, gauges, machines, and equipment.

3.6 ADJUSTING
A. After installation, calibrate meters according to manufacturer's written instructions.
B. Adjust faces of meters and gauges to proper angle for best visibility.

3.7 FIELD QUALITY CONTROL

A. Sleeves and Sleeve Seals:
1. Perform the following tests and inspections:
a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for
leaks. Repair leaks and retest until no leaks exist.
b. Sleeves and sleeve seals will be considered defective if they do not pass
tests and inspections.
2. Prepare test and inspection reports.
B. Escutcheons:
1. Using new materials, replace broken and damaged escutcheons and floor plates.

3.8 SLEEVES APPLICATION

A. Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above and below Grade:
a. Sleeves with waterstops.
1) Select sleeve size to allow for 1-inch annular clear space
between piping and sleeve for installing sleeve-seal system.
2. Concrete Slabs-on-Grade:
a. Sleeves with waterstops.
1) Select sleeve size to allow for 1-inch annular clear space
between piping and sleeve for installing sleeve-seal system.
3. Concrete Slabs above Grade:
22013BID MARCH No. 2194
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a. Sleeves with waterstops.

4. Interior Wall and Partitions:
a. Sleeves without waterstops.
ESCUTCHEONS APPLICATION
A. Escutcheons for New Piping:
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.
2. Chrome-Plated Piping: One piece, steel with polished, chrome-plated finish.
3. Insulated Piping:
a. One piece, steel with polished, chrome-plated finish.
4. Bare Piping at Wall and Floor Penetrations in Finished Spaces:
a. One piece, steel with polished, chrome-plated finish.
5. Bare Piping at Ceiling Penetrations in Finished Spaces:
a. One piece, steel with polished, chrome-plated finish.
6. Bare Piping in Unfinished Service Spaces:
a. One piece, steel with polished, chrome-plated finish.
7. Bare Piping in Equipment Rooms:
a. One piece, steel with polished, chrome-plated finish.
B. Install floor plates for piping penetrations of equipment-room floors.
C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.
1. New Piping and Relocated Existing Piping: One piece, floor plate.
2. Existing Piping: Split floor plate.

THERMOMETER, LEAD FREE, APPLICATION

A. Thermometers at inlet and outlet of each domestic water heater are to be the following:
1. Liquid-filled, bimetallic-actuated type.
2. Metal case, liquid-in-glass type.

B. Thermometers at inlet and outlet of each domestic hot-water storage tank are to be the
following:
1. Liquid-filled, bimetallic-actuated type.
2. Direct-mounted,- liquid in glass type.

C. Thermometer stems are to be of length to match thermowell insertion length.

THERMOMETER, LEAD FREE, SCALE-RANGE APPLICATION

A. Scale Range for Domestic Cold-Water Piping:
1. 0to 100 deg F.

B. Scale Range for Domestic Hot-Water Piping:
1. 0to 250 deg F.

PRESSURE-GAUGE APPLICATION

A. Pressure gauges at suction and discharge of each domestic water pump are to be the
following:
1. Sealed, direct mounted, metal case.

PRESSURE-GAUGE SCALE-RANGE APPLICATION

A. Scale Range for Domestic Water Piping:
1. 0 to 100 psi.
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B. Insert additional paragraphs for pressure-gauge scale ranges and applications.

END OF SECTION
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SECTION 22 05 23.12

BALL VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Brass ball valves.
2. Bronze ball valves.

1.2 DEFINITIONS

A. CWP: Cold working pressure.
B. RPTFE: Reinforced polytetrafluoroethylene.
C. WOG: Water, oil, gas.

1.3 ACTION SUBMITTALS

A. Product Data:
1. Brass ball valves.
2. Bronze ball valves.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and soldered ends.
3. Set ball valves open to minimize exposure of functional surfaces.
B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient-dew-point

temperature. If outdoor storage is necessary, store valves off the ground in
watertight enclosures.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.

PART 2 - PRODUCTS
21 SOURCE LIMITATIONS

A. Obtain each type of valve from single source from single manufacturer.
2.2 PERFORMANCE REQUIREMENTS

A. Standards:

1. Domestic water valves intended to convey or dispense water for human
consumption must comply with the SDWA, requirements of authorities having
jurisdiction, and NSF 61 and NSF 372, or must be certified to be in compliance
with NSF 61 and NSF 372 (by an ANSI-accredited third-party certification body)
that the weighted average lead content at wetted surfaces is less than or equal to
0.25 percent.
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B. ASME Compliance:

ASME B1.20.1 for threads for threaded end valves.

ASME B16.18 for cast copper solder-joint connections.

ASME B16.22 for wrought copper and copper alloy solder-joint connections.
ASME B16.34 for flanged and threaded end connections

ASME B31.9 for building services piping valves.

aorON =

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

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

E. Valve Sizes: Same as upstream piping unless otherwise indicated.
F. Valve Actuator Type:
1. Hand Lever: For quarter-turn valves smaller than NPS 4.
G. Valves in Insulated Piping:
1. Provide 2-inch extended neck stems.
2. Extended operating handles with nonthermal-conductive covering material and

protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.
3. Memory stops that are fully adjustable after insulation is applied.

23 BRASS BALL VALVES

A. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or
Soldered Ends:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. A.Y. McDonald Mfg. Co.
b. American Valve, Inc.
c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
d. Hammond Valve.
e. Jenkins Valves; a Crane Co. brand.
f. Jomar Valve.
g. KITZ Corporation.
h. Lance Valves.
i. Marwin Valve; Richards Industries.
J- Milwaukee Valve Company.
k. Red-White Valve Corp.
l. Stockham; a Crane Co. brand.
m. Viega LLC.
n. WATTS; A Watts Water Technologies Company.
2. Standard: MSS SP-110; MSS SP-145.
3. CWP Rating: 600 psig.
4. Body Design: Two piece.
5. Body Material: Forged brass.
6. Ends: Threaded or soldered.
7. Seats: PTFE.
8. Stem: Stainless steel.
9. Ball: Stainless steel, vented.
10. Port: Full.
B. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Press Ends:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. American Valve, Inc.
22013BID MARCH No. 2194
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b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
c. Center Line; a Crane Co. brand.
d. Hammond Valve.
e. Jomar Valve.
f. Lance Valves.
g. Milwaukee Valve Company.
h. NIBCO INC.
i Red-White Valve Corp.
j- Stockham; a Crane Co. brand.
k. Viega LLC.
I WATTS; A Watts Water Technologies Company.
2 Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
3 CWP Rating: Minimum 200 psig.
4. Body Design: Two piece.
5. Body Material: Forged brass.
6 Ends: Press.
7 Press-End Connections Rating: Minimum 200 psig.
8 Seats: PTFE or RPTFE.
9 Stem: Stainless steel.

16. Ball: Stainless steel, vented.
11. Port: Full.
12. O-Ring Seal: Buna-N or EPDM.

24 BRONZE BALL VALVES

A. Bronze Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or
Soldered Ends:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
b. Center Line; a Crane Co. brand.
C. DynaQuip Controls.
d. Hammond Valve.
e. Jenkins Valves; a Crane Co. brand.
f. Milwaukee Valve Company.
g. NIBCO INC.
h. Red-White Valve Corp.
i. Stockham; a Crane Co. brand.
j. Viega LLC.
k. WATTS; A Watts Water Technologies Company.
2. Standard: MSS SP-110; MSS SP-145.
3. CWP Rating: 600 psig.
4. Body Design: Two piece.
5. Body Material: Bronze.
6. Ends: Threaded or soldered.
7. Seats: PTFE.
8. Stem: Stainless steel.
9. Ball: Stainless steel, vented.
10. Port: Full.

PART 3 - EXECUTION
31 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.
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3.3

34

3.5
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Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material

composition is suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves. Remove defective
valves from site.

INSTALLATION OF VALVES

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

B. Provide support to piping adjacent to valves such that no force is imposed upon valves.

C. Locate valves for easy access.

D. For valves in horizontal piping, install valves with stem at or above center of pipe.

E. Install valves in position to allow full valve actuation movement.

F. Valve Tags: Comply with requirements in Section 22 05 53 "ldentification for Plumbing
Piping and Equipment" for valve tags and schedules.

G. Adhere to manufacturer's written installation instructions. When soldering or brazing
valves, do not heat valves above maximum permitted temperature. Do not use solder
with melting point temperature above valve manufacturer's recommended maximum.

ADJUSTING

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

service, but before final adjusting and balancing. Replace valves exhibiting leakage.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A.

If valves with specified CWP ratings are unavailable, provide the same types of valves
with higher CWP ratings.

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where
solder-joint valve-end option or press-end option is indicated in valve schedules
below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends

except where threaded valve-end option is indicated in valve schedules below.

DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A

Pipe NPS 2 (DN 50) and Smaller:

1. Brass ball valves, two piece with full port, and stainless steel trim. Provide with
threaded solder or press-connection-joint ends.
2. Bronze ball valves, two piece with full port, and stainless steel trim. Provide with

threaded solder or press-connection-joint ends.

END OF SECTION
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SECTION 22 05 23.14

CHECK VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. Bronze, swing check valves.
DEFINITIONS
A. CWP: Cold working pressure.
B. EPDM: Ethylene propylene-diene terpolymer.
C. NBR: Nitrile butadiene rubber (also known as Buna-N).

ACTION SUBMITTALS

A. Product Data:
1. Bronze, swing check valves.
2. Bronze, swing check valves, press ends.

DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, press connections, and weld ends.
3. Set check valves in either closed or open position.
B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient-dew-point

temperature. If outdoor storage is necessary, store valves off the ground in
watertight enclosures.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
stems or other components as lifting or rigging points unless specifically indicated for this
purpose in manufacturer's instructions.

PART 2 - PRODUCTS

21

2.2
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SOURCE LIMITATIONS
A. Obtain each type of valve from single source from single manufacturer.
PERFORMANCE REQUIREMENTS

A. Standards:
1. Domestic water piping check valves intended to convey or dispense water for
human consumption are to comply with the U.S. Safe Drinking Water Act
(SDWA), requirements of authorities having jurisdiction, and NSF 61/NSF 372, or
to be certified in compliance with NSF 61/NSF 372 by an American National
Standards Institute (ANSI)-accredited third-party certification body that the
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F.

G.

weighted average lead content at wetted surfaces is less than or equal to 0.25
percent.

ASME Compliance:

1.
2.

o0k w

AWWA

ASME B1.20.1 for threads for threaded end valves.

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

ASME B16.18 for cast-copper solder joint.

ASME B16.22 for wrought copper solder joint.

ASME B16.51 for press joint.

ASME B31.9 for building services piping valves.

Compliance: Comply with AWWA C606 for groove-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made
with copper alloy (brass) containing more than 15 percent zinc are unacceptable.

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

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE, SWING CHECK VALVES

A

Bronze,
1.

Nooabkwd

Bronze,

Swing Check Valves with Bronze Disc, Class 150:
Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

A.Y. McDonald Mfg. Co.

Apollo Valves; a part of Aalberts Integrated Piping Systems.
Crane Fluid Systems; Crane Co.

Hammond Valve.

Jenkins Valves; a Crane Co. brand.

Jomar Valve.

Lance Valves.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corp.

l. Stockham; a Crane Co. brand.

Standard: MSS SP-80, Type 3.

CWP Rating: 300 psig.

Body Design: Horizontal flow.

Body Material: ASTM B62, bronze.

Ends: Threaded or soldered. See valve schedule articles.
Disc: Bronze.

AT T S@ e o0 T

Swing Check Valves, Press Ends:
Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Apollo Valves; a part of Aalberts Integrated Piping Systems.

b. Crane Fluid Systems; Crane Co.

C. Elkhart Products Corporation; a part of Aalberts Integrated Piping
Systems.

d Hammond Valve.

e. Milwaukee Valve Company.

f. NIBCO INC.

Standard: MSS SP-80 and MSS SP-139.
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CWP Rating: Minimum 200 psig.

Body Design: Horizontal flow.

Body Material: ASTM B584, bronze.

Ends: Press.

Press Ends Connection Rating: Minimum 200 psig.
Disc: Brass or bronze.

©ONO GO~

PART 3 - EXECUTION

31 EXAMINATION

A

E.

F.

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

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

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

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

Examine press fittings to verify they have been properly pressed.

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

3.2 INSTALLATION OF VALVES

A

22013BID

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

Provide support of piping adjacent to valves such that no force is imposed upon valves.

Locate valves for easy access and where not blocked by equipment, other piping, or
building components.

Install valves so that stems are horizontal or slope upward from centerline of pipe.

Install valves in position that does not project into aisles or block access to other
equipment.

Install valves in position to allow full stem and manual operator movement.

Verify that joints of each valve have been properly installed and sealed to assure there is
no leakage or damage.

Check Valves: Install check valves for proper direction of flow.

1. Swing Check Valves: In horizontal position with hinge pin level.

2. Check Valves: Center-guided type and plate type, in horizontal or vertical
position, between flanges.

Install valve tags. Comply with requirements in Section 22 05 53 "Identification for
Plumbing Piping and Equipment" for valve tags and schedules.
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J. Adhere to manufacturer's installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting
point temperature above valve manufacturer's recommended maximum.

ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent leaking
occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, the same types of valves with higher
CWP ratings may be substituted.

B. End Connections:
1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded, soldered, or press-
end connections.
2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flange or threaded.

DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 (DN 50) and Smaller:
1. Bronze, swing check valves with bronze disc, Class 150, with soldered or
threaded end connections.
2. Bronze, swing check valves with press-end connections.

END OF SECTION
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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Thermal hanger-shield inserts.
Fastener systems.

Pipe stands.

Pipe-positioning systems.

ok wN =~

1.2 ACTION SUBMITTALS

A Product Data: For each type of product.
1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.
14 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M.

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME
Boiler and Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

21 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized, , or electro-galvanized.
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
4 Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion
to support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Copper Pipe and Tube Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated
steel.

2.2 TRAPEZE PIPE HANGERS

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

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

following:

1. Buckaroos, Inc.

2. CADDY; brand of nVent Electrical plc.
3. Carpenter & Paterson, Inc.

4. National Pipe Hanger Corporation.

5. Pipe Shields Inc.

6. Piping Technology & Products, Inc.

7. Rilco Manufacturing Co., Inc.

8. Value Engineered Products, Inc.

B. Insulation-Insert Material for Cold Piping: ASTM C552, Type Il cellular glass with 100-
psig minimum compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping: ASTM C552, Type Il cellular glass with 100-psig
minimum compressive strength.

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of
pipe.

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.

FASTENER SYSTEMS

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

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Hilti, Inc.
b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
c. MKT Fastening, LLC.

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

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Cooper B-line; brand of Eaton, Electrical Sector.
b. Empire Industries, Inc.
C. Hilti, Inc.
d. ITW Ramset/Red Head; lllinois Tool Works, Inc.
e. MKT Fastening, LLC.
2. Indoor Applications: Zinc-coated or stainless steel.
3. Outdoor Applications: Stainless steel.

PIPE STANDS

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

B. Compact Pipe Stand:

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

MARCH No. 2194
220529/2


http://www.specagent.com/Lookup?ulid=1832
http://www.specagent.com/Lookup?uid=123457103627
http://www.specagent.com/Lookup?uid=123457148540
http://www.specagent.com/Lookup?uid=123457086642
http://www.specagent.com/Lookup?uid=123457086638
http://www.specagent.com/Lookup?uid=123457086646
http://www.specagent.com/Lookup?uid=123457086645
http://www.specagent.com/Lookup?uid=123457086640
http://www.specagent.com/Lookup?uid=123457086641
http://www.specagent.com/Lookup?ulid=13286
http://www.specagent.com/Lookup?uid=123457101430
http://www.specagent.com/Lookup?uid=123457101431
http://www.specagent.com/Lookup?uid=123457101432
http://www.specagent.com/Lookup?ulid=13287
http://www.specagent.com/Lookup?uid=123457101435
http://www.specagent.com/Lookup?uid=123457101436
http://www.specagent.com/Lookup?uid=123457101437
http://www.specagent.com/Lookup?uid=123457101438
http://www.specagent.com/Lookup?uid=123457101439

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
3. Hardware: Galvanized steel or polycarbonate.
4. Accessories: Protection pads.

Low-Profile, Single-Base, Single-Pipe Stand:

1. Description: Single base with vertical and horizontal members, and pipe support,
for roof installation without membrane protection.

Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
Vertical Members: Two stainless-steel, continuous-thread, 1/2-inch rods.
Horizontal Member: Adjustable horizontal, stainless-steel pipe support channels.
Pipe Supports: Roller.

Hardware: Stainless steel.

Accessories: Protection pads.

Height: 12 inches above roof.

ONOORWN

2.6 PIPE-POSITIONING SYSTEMS

A

Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and
straps for positioning piping in pipe spaces; for plumbing fixtures in commercial
applications.

PART 3 - EXECUTION

3.1 APPLICATION

A

Comply with requirements in Section 22 00 10 "General Requirements for Plumbing for
firestopping materials and installation, for penetrations through fire-rated walls, ceilings,
and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components, so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib.

3.2 INSTALLATION OF HANGERS AND SUPPORTS

A
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Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. 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 for
individual pipe hangers.

2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads
being supported. Weld steel according to AWS D1.1/D1.1M.

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

Fastener System Installation:

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

2. Install mechanical-expansion anchors in concrete, after concrete is placed and
completely cured. Install fasteners according to manufacturer's written
instructions.
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E. Pipe Stand Installation:
1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and
mount on smooth roof surface. Do not penetrate roof membrane.

F. Pipe-Positioning-System Installation: Install support devices to make rigid supply and
waste piping connections to each plumbing fixture.

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

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

l. Install lateral bracing with pipe hangers and supports to prevent swaying.

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

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

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

M. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating Above Ambient Air Temperature: Clamp may project
through insulation.

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-
shield insert with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. MSS SP-58, Type 39: Install 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. MSS SP-58, Type 40: Install 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:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches long and 0.048 inch
thick.

b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick.

C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch
thick.

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch
thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch
thick.

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-

insulation inserts of length at least as long as protective shield.
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6. Thermal Hanger Shields: Install with insulation of same thickness as piping
insulation.

ADJUSTING

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

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

1. Clean field welds and abraded, shop-painted areas. Paint exposed areas

immediately after erecting hangers and supports. Use same materials as those
used for shop painting. Comply with SSPC-PA 1 requirements for touching up
field-painted surfaces.

a. Apply paint by brush or spray to provide a minimum dry film thickness of
2.0 mils.
2. Cleaning and touchup painting of field welds, bolted connections, and abraded,

shop-painted areas on miscellaneous metal are specified in Section 09 91 23
"Interior Painting."

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply
galvanizing-repair paint to comply with ASTM A780/A780M.

HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.
B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not

specified in piping system Sections.

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

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

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

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
G. Use padded hangers for piping that is subject to scratching.
H. Use thermal hanger-shield inserts for insulated piping and tubing.

l. 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. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of
insulation.

3. 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.
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4. 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.

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

7. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8.

9. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension

of noninsulated, stationary pipes NPS 3/8 to NPS 3.

10. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

11. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

12. 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 or carbon-steel
plate.

13. 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 or carbon-steel
plate, and with U-bolt to retain pipe.

14. 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.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers
NPS 3/4 to NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers

NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy
loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings.

4 Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping
installations.

Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape.

2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of
beams, channels, or angles.

3. C-Clamps (MSS Type 23): For structural shapes.

4. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

5. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of
steel I-beams for heavy loads.

6. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

7. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

8. Welded-Steel Brackets: For support of pipes from below or for suspending from

above by using clip and rod. Use one of the following for indicated loads:
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a Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.
M. 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.
N. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not

specified in piping system Sections.

O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

P. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply
and waste piping for plumbing fixtures.

END OF SECTION
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11 SUMMARY

A.

Section Includes:

1. Equipment labels.
2. Pipe labels.
3. Valve tags.

1.2 ACTION SUBMITTALS

A.

B.

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each
identification material and device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

Valve-numbering scheme.

Valve Schedules: For each piping system. Include in operation and maintenance
manuals.

PART 2 - PRODUCTS

21 EQUIPMENT LABELS

A.

Metal Labels for Equipment:

1. Material and Thickness: stainless steel, 0.025-inch minimum thickness, with
predrilled or stamped holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

3 Minimum Label Size: Length and width vary for required label content, but not

less than 2-1/2 by 3/4 inch.

4, Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

5. Fasteners: Stainless steel rivets or self-tapping screws.
6. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

2.2 PIPE LABELS

A

B.

22013BID

General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with
lettering indicating service and showing flow direction in accordance with ASME A13.1.

Letter and Background Color: As indicated for specific application under Part 3.
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Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference
of pipe and to attach to pipe without fasteners or adhesive.

Pipe Label Contents: Include identification of piping service using same designations or

abbreviations as used on Drawings. Also include:

1. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping.
Arrows may be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

VALVE TAGS

A

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and

1/2-inch numbers.

1. Tag Material: Brass, 0.04-inch minimum thickness, with predrilled or stamped
holes for attachment hardware.

2. Fasteners: Brass link chain or beaded chain.

Letter and Background Color: As indicated for specific application under Part 3.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.
1. Include valve-tag schedule in operation and maintenance data.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

22013BID

PREPARATION

A

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants,
as well as dirt, oil, grease, release agents, and other substances that could impair bond
of identification devices.

INSTALLATION, GENERAL REQUIREMENTS

A

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.

Locate identifying devices so that they are readily visible from the point of normal
approach.

INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A

B.

C.

Permanently fasten labels on each item of plumbing equipment.

Sign and Label Colors.
1. White letters on an ANSI Z535.1 safety-green background.

Locate equipment labels where accessible and visible.

INSTALLATION OF PIPE LABELS

A

Install pipe labels showing service and flow direction with permanent adhesive on pipes.
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B. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Within 2 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of
concealed piping.

3. Within 3 ft. of equipment items and other points of origination and termination.

4, Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft.

in areas of congested piping and equipment.

C. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a
short section of insulation or use stenciled labels.

D. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate
direction of flow in pipes, including pipes where flow is allowed in both directions.

E. Pipe-Label Color Schedule:

1. Domestic Cold-Water Piping: White letters on an ANSI Z535.1 safety-green
background.

2. Domestic Hot-Water Piping: White letters on an ANSI Z535.1 safety-green
background

3. Domestic Hot-Water Return Piping White letters on an ANSI Z535.1 safety-green
background.

4. Sanitary Waste and Storm Drainage Piping: White letters on a black background.

5 .Natural Gas Piping: White Letters on an ANSI Z535.1 safety yellow.

3.5 INSTALLATION OF VALVE TAGS

A. Install tags on valves and control devices in piping systems, except check valves, valves
within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-
watering hose connections, and similar roughing-in connections of end-use fixtures and
units. List tagged valves in a valve schedule in the operating and maintenance manual.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme
and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph
below:

1. Valve-Tag Size and Shape:
a. Domestic Cold Water: 2 inches, round.
b. Domestic Hot Water: 2 inches, round.
C. Domestic Hot-Water Return: 2 inches,.
2. Valve-Tag Colors:
a. For each piping system, use the same lettering and background coloring
system on valve tags as used in the piping system labels and
background.

END OF SECTION
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SECTION 22 07 19

PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

1.2

1.3

14

22103BID

SUMMARY
A. Section includes insulating the following plumbing piping services:
1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Domestic recirculating hot-water piping.
4. Supplies and drains for handicap-accessible lavatories and sinks.

ACTION SUBMITTALS

A. Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied if any).

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.
1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.
2. Detail attachment and covering of heat tracing inside insulation.
3. Detail insulation application at pipe expansion joints for each type of insulation.
4, Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.
5. Detail removable insulation at piping specialties, equipment connections, and
access panels.
6. Detail application of field-applied jackets.
7 Detail application at linkages of control devices.
C. Samples: For each type of insulation and jacket indicated. Identify each Sample,
describing product and intended use. Sample sizes are as follows:
1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2.
2. Jacket Materials for Pipe: 12 inches long by NPS 2.
3. Sheet Jacket Materials: 12 inches square.
4. Manufacturer's Color Charts: For products where color is specified, show the full

range of colors available for each type of finish material.
INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified Installer.
B. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation

materials, sealers, attachments, cements, and jackets, with requirements indicated.
Include dates of tests and test methods employed.

C. Field quality-control reports.
QUALITY ASSURANCE
A. Installer Qualifications: Skilled mechanics who have successfully completed an

apprenticeship program or another craft training program certified by the Department of
Labor, Bureau of Apprenticeship and Training.
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1.5

1.6

1.7

Comply with the following applicable standards and other requirements specified for
miscellaneous components:
1. Supply and Drain Protective Shielding Guards: ICC A117.1.

DELIVERY, STORAGE, AND HANDLING

A

Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of the manufacturer, fabricator,
type, description, and size, as well as ASTM standard designation and maximum use
temperature.

COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment.”

B. Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements
for installation of insulation and field-applied jackets and finishes and for space required
for maintenance.

C. Coordinate installation and testing of heat tracing.

SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after

installing and testing heat tracing. Insulation application may begin on segments that
have satisfactory test results.

PART 2 - PRODUCTS

21

2.2

22103BID

PERFORMANCE REQUIREMENTS

A

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

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

to authorities having jurisdiction. Factory label insulation, jacket materials, adhesive,

mastic, tapes, and cement material containers with appropriate markings of applicable

testing agency.

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

INSULATION MATERIALS

A

B.

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

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Comply with ASTM C552.

1. Preformed Pipe Insulation, Type II, Class 2: With factory-applied ASJ jacket.
2. Fabricated shapes in accordance with ASTM C450, ASTM C585, and
ASTM C1639.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum
use temperature between minus 70 deg F and 220 deg F. Comply with
ASTM C534/C534M, Type | for tubular materials.
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24

2.5

2.6

2.7

22103BID

INSULATING CEMENTS

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.
B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.
C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement:

Comply with ASTM C449.
ADHESIVES

A. Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. Flexible Elastomeric Adhesive: Solvent-based adhesive.
1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A,
for bonding insulation jacket lap seams and joints.
1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

E. PVC Jacket Adhesive: Compatible with PVC jacket.
1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F.
3. Comply with MIL-PRF-19565C, Type Il, for permeance requirements.

LAGGING ADHESIVES

A. Adhesives comply with MIL-A-3316C, Class |, Grade A, and are compatible with
insulation materials, jackets, and substrates.
1. For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to
adhere fire-resistant lagging cloths over pipe insulation.
3. Service Temperature Range: 20 to plus 180 deg F.
4. Color: White.
SEALANTS
A. Materials are as recommended by the insulation manufacturer and are compatible with

insulation materials, jackets, and substrates.
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B. Joint Sealants:

1

2.
3.
4,

Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. FSK and Metal Jacket Flashing Sealants:

1

2.
3.
4

Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: Aluminum.

For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:

1.

2.
3.
4

Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: White.

For indoor applications, adhesive shall have a VOC content of 50g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.8 FACTORY-APPLIED JACKETS

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

1.

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

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.
29 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic

adhesive, complying with ASTM C1136.

1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 Ibf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic

adhesive; suitable for indoor and outdoor applications.

o=

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

210 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers,:

1.

22103BID

Description: Manufactured plastic wraps for covering plumbing fixture hot- and
cold-water supplies and trap and drain piping. Comply with Americans with
Disabilities Act (ADA) requirements.
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B.

Protective Shielding Piping Enclosures:

1. Description: Manufactured plastic enclosure for covering plumbing fixture hot-
and cold-water supplies and trap and drain piping. Comply with ADA
requirements.

PART 3 - EXECUTION

3.1

3.2

3.3

22103BID

EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

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

PREPARATION

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

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact

with stainless steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

A

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

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

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

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

Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before being
properly covered and sealed in accordance with Contract Documents.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.
Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at

hangers, supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
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2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends attached to structure with vapor-barrier mastic.

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

4. Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward-clinching staples along both
edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward-clinching staples along edge at 4 inches
o.c.

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

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

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation.

N. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal
patches in similar fashion to butt joints.

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. Cleanouts.

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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Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1.
2.

3.

4.

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.

Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches.

Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire

Rated):

Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1.

Comply with requirements in Section 07 84 13 "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1.
2.

Pipe: Install insulation continuously through floor penetrations.
Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 07 84 13 "Penetration Firestopping.”

GENERAL PIPE INSULATION INSTALLATION

A

Requirements in this article generally apply to all insulation materials, except where more

specific
below.

requirements are specified in various pipe insulation material installation articles

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and

Unions:
1.

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

Insulate pipe elbows using preformed fitting insulation or mitered or routed fittings
made from same material and density as that of adjacent pipe insulation. Each
piece is butted tightly against adjoining piece and bonded with adhesive. Fill
joints, seams, voids, and irregular surfaces with insulating cement finished to a
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.
Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as that used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

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

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 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. Fill joints, seams, and irregular
surfaces with insulating cement. Insulate strainers, so strainer basket flange or
plug can be easily removed and replaced without damaging the insulation and
jacket. Provide a removable reusable insulation cover. For below-ambient
services, provide a design that maintains vapor barrier.
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Insulate flanges, mechanical couplings, and unions, using a section of oversized
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
Stencil or label the outside insulation jacket of each union with the word "union"”
matching size and color of pipe labels.

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

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

Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated
pipes. Shape insulation at these connections by tapering it to and around the connection
with insulating cement and finish with finishing cement, mastic, and flashing sealant.

Install removable insulation covers at locations indicated. Installation conforms to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as that of
adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union at least 2 times the insulation thickness over
adjacent pipe insulation on each side of flange or union. Secure flange cover in
place with stainless steel or aluminum bands. Select band material compatible
with insulation and jacket.

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.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1.
2.

3.

Install pipe insulation to outer diameter of pipe flange.

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

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet
insulation of same thickness as that of pipe insulation.

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

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install sections of pipe insulation and miter if required in accordance with
manufacturer's written instructions.

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

Insulation Installation on Valves and Pipe Specialties:

1.

2.

Install prefabricated valve covers manufactured of same material as that of pipe
insulation when available.

When prefabricated valve covers are not available, install cut sections of pipe
and sheet insulation to valve body. Arrange insulation to permit access to
packing and to allow valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

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

INSTALLATION OF MINERAL WOOL INSULATION

A

Insulation Installation on Straight Pipes and Tubes:

1.

2.

3.

4.

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

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

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

For insulation with jackets on below-ambient surfaces, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing
sealant.

Insulation Installation on Pipe Flanges:

1.
2.

3.

Install prefabricated pipe insulation to outer diameter of pipe flange.

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

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with glass-fiber or mineral-wool
blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap
seams at least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

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

When prefabricated insulation elbows and fittings are not available, install
mitered sections of pipe insulation, to a thickness equal to adjoining pipe
insulation. Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1.

2.

3.

4.

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

When prefabricated sections are not available, install fabricated sections of pipe
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.

INSTALLATION OF FIELD-APPLIED JACKETS

A

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and
end joints. Seal with manufacturer's recommended adhesive.

1.

Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.
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FINISHES

A. Insulation with ASJ, or Other Paintable Jacket Material: Paint jacket with paint system
identified below and as specified in Section 09 91 13 "Exterior Painting" and
Section 09 91 23 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.
B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats

of insulation manufacturer's recommended protective coating.

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

D. Do not field paint aluminum or stainless steel jackets.

FIELD QUALITY CONTROL

A. Perform tests and inspections with the assistance of a factory-authorized service
representative.
B. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by

Architect, by removing field-applied jacket and insulation in layers in reverse order of their
installation. Extent of inspection is limited to three locations of straight pipe, three
locations of threaded fittings, three locations of welded fittings, two locations of threaded
strainers, two locations of welded strainers, three locations of threaded valves, and three
locations of flanged valves for each pipe service defined in the "Piping Insulation
Schedule, General" Article.

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

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.

INDOOR PIPING INSULATION SCHEDULE

A. Domestic Hot, Hot Water Return and Cold Water:
1. NPS 1 and Smaller: Insulation is one of the following:
a. Cellular Glass: 1[ inches thick.
b. Flexible Elastomeric: 1 inch thick.
C. Preformed Pipe Insulation, Type II: 1 inch thick.
2. NPS 1-1/4 and Larger: Insulation is one of the following:
a. Cellular Glass: 1-1/2 inches thick.
b. Flexible Elastomeric: 1 inch thick.
C. Preformed Pipe Insulation, Type II: 1 inch thick.
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B. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities:

1. All Pipe Sizes: Insulation is one of the following:
a. Flexible Elastomeric: 1/2 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.

END OF SECTION
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SECTION 22 08 00

COMMISSIONING OF PLUMBING

PART 1 - GENERAL

11

1.2

13

22013BID

SUMMARY

A.

Section includes Cx process requirements for the following plumbing systems,
assemblies, and equipment:

1. Domestic hot- and cold-water piping.

2. Plumbing pumps.

3. Plumbing equipment.

B. Related Requirements:

1. Section 01 91 13 "General Commissioning Requirements" for general Cx
process requirements and CxA responsibilities.

2. For construction checklists, comply with requirements in various Division 22
Sections specifying plumbing systems, system components, equipment, and
products.

DEFINITIONS

A. Cx: Commissioning, as defined in Section 01 91 13 "General Commissioning
Requirements."

B. CxA: Commissioning Authority, as defined in Section 01 91 13 "General Commissioning
Requirements."

C. IAPMO: International Association of Plumbing and Mechanical Officials.

D. IgCC: International Green Construction Code.

E. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components": Where these
terms are used together or separately, they shall mean "as-built" systems, assembilies,
subsystems, equipment, and components.

INFORMATIONAL SUBMITTALS

A. Qualification Data: For plumbing testing technician.

B. Construction Checklists:

1. Draft Cx plan, including draft construction checklists to be prepared by CxA
under Section 01 91 13 "General Commissioning Requirements." Contractor is to
review Construction Checklist in accordance with requirements in
Section 01 91 13 "General Commissioning Requirements" and ASHRAE 202 and
to resolve any issues with the CxA.

C. Test Equipment and Instruments: For all test equipment and instruments to be used in

conducting Cx tests by Contractor, provide the following:

Equipment/instrument identification number.

Planned Cx application or use.

Manufacturer, make, model, and serial number.

Calibration history, including certificates from agencies that calibrate the
equipment and instrumentation.

Equipment manufacturers' proprietary instrumentation and tools. For each
instrument or tool, identify the following:

Ponp=

o
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a. Instrument or tool identification number.

b. Equipment schedule designation of equipment for which the instrument
or tool is required.

C. Manufacturer, make, model, and serial number.

d. Calibration history, including certificates from agencies that calibrate the

instrument or tool, where appropriate.

QUALITY ASSURANCE

A

Plumbing Testing Technician Qualifications: Technicians to perform plumbing
Construction Checklist verification tests. Construction Checklist verification test
demonstrations, Cx tests, and Cx test demonstrations shall have the following minimum
qualifications:

1. Journey level or equivalent skill level with knowledge of plumbing system,
electrical concepts, and building operations.
2. Minimum three years' experience installing, servicing, and operating systems

manufactured by approved manufacturer.

Testing Equipment and Instrumentation Quality and Calibration:
Capable of testing and measuring performance within the specified acceptance

criteria.

2. Be calibrated at manufacturer's recommended intervals with current calibration
tags permanently affixed to the instrument being used.

3. Be maintained in good repair and operating condition throughout duration of use
on Project.

4. Be recalibrated/repaired if dropped or damaged in any way since last calibrated.

Proprietary Test Instrumentation and Tools:

1. Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed
equipment included in the Cx process, test instrumentation and tools
manufactured or prescribed by equipment manufacturer to service, calibrate,
adjust, repair, or otherwise work on its equipment or required as a condition of
equipment warranty, shall comply with the following:

a. Be calibrated by manufacturer with current calibration tags permanently
affixed.

b. Include a separate list of proprietary test instrumentation and tools in
operation and maintenance manuals.

C. Plumbing system proprietary test instrumentation and tools become

property of Owner at the time of Substantial Completion.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

22013BID

Cx PROCESS

A

Perform Cx process for plumbing systems in accordance with:
1. Commissioning standards acceptable to the authority having jurisdiction.

Cx TESTING PREPARATION

A

Certify that plumbing systems, subsystems, and equipment have been installed,
calibrated, and started and that they are operating in accordance with the Contract
Documents and approved submittals.

Certify that plumbing system instrumentation and control systems have been completed
and calibrated, point-to-point checkout has been successfully completed, and systems
are operating in accordance with their design sequence of operation, Contract
Documents, and approved submittals. Certify that all sensors are operating within
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specified accuracy and that all systems are set to and maintaining set points as required
by the design documents.

Set systems, subsystems, and equipment into operating mode to be tested in accordance
with approved test procedures (for example, normal shutdown, normal auto position,
normal manual position, unoccupied cycle, emergency power, and alarm conditions).

Cx TEST CONDITIONS

A

Perform tests using design conditions, whenever possible.

1. Simulated conditions may, with approval of Architect, be imposed using an
artificial load when it is impractical to test under design conditions. Before
simulating conditions, calibrate testing instruments. Provide equipment to
simulate loads. Set simulated conditions as directed by CxA, and document
simulated conditions and methods of simulation. After tests, return configurations
and settings to normal operating conditions.

2. Cx test procedures may direct that set points be altered when simulating
conditions is impractical.

3. Cx test procedures may direct that sensor values be altered with a signal
generator when design or simulating conditions and altering set points are
impractical.

If tests cannot be completed because of a deficiency outside the scope of the plumbing
system, document the deficiency and report it to Architect. After deficiencies are
resolved, reschedule tests.

If seasonal testing is specified, complete appropriate initial performance tests and
documentation and schedule seasonal tests.

Cx TESTS COMMON TO PLUMBING SYSTEMS

A

Measure capacities and effectiveness of systems, assemblies, subsystems, equipment,
and components, including operational and control functions, to verify compliance with
acceptance criteria.

Test systems, assemblies, subsystems, equipment, and components for operating
modes, interlocks, control responses, responses to abnormal or emergency conditions,
and response compared to acceptance criteria.

Coordinate schedule with, and perform Cx activities at the direction of, CxA.

Comply with Construction Checklist requirements, including material verification,
installation checks, startup, and performance test requirements specified in Division 22
Sections specifying plumbing systems and equipment.

Provide technicians, instrumentation, tools, and equipment to perform and document the

following:
1. Cx Construction Checklist verification tests.
2. Cx Construction Checklist verification test demonstrations.

END OF SECTION
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SECTION 22 11 16

DOMESTIC WATER PIPING

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Copper tube and fittings - domestic water.
2. Piping joining materials - domestic water.
3. Transition fittings - domestic water.
4. Dielectric fittings - domestic water.

1.2 ACTION SUBMITTALS

A. Product Data:
1. Copper tube and fittings - domestic water.
2. Piping joining materials - domestic water.
3. Transition fittings - domestic water.
4. Dielectric fittings - domestic water.

1.3 INFORMATIONAL SUBMITTALS
A. System purging and disinfecting activities report.
B. Field quality-control reports.
14 QUALITY ASSURANCE
A. Installer Qualifications: Installers of pressure-sealed joints are to be certified by pressure-
seal joint manufacturer as having been trained and qualified to join piping with pressure-
seal pipe couplings and fittings.
1.5 FIELD CONDITIONS
A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied

by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary water service in accordance with requirements indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed
interruption of water service.
2. Do not interrupt water service without Construction Manager's written permission.

PART 2 - PRODUCTS
21 PERFORMANCE REQUIREMENTS

A. Domestic water piping, tubing, fittings, joints, and appurtenances intended to convey or
dispense water for human consumption are to comply with the U.S. Safe Drinking Water
Act, with requirements of authorities having jurisdiction, and with NSF 61 and NSF 372,
or be certified in compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party
certification body, in that the weighted average lead content at wetted surfaces is less
than or equal to 0.25 percent.
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2.2 PIPING MATERIALS

A. Potable-water piping and components are to comply with NSF 14, NSF 61, and
NSF 372. Include marking "NSF-pw" on piping.

23 COPPER TUBE AND FITTINGS - DOMESTIC WATER

A. Drawn-Temper Copper Tube: ASTM B88, Type K.
B. Annealed-Temper Copper Tube: ASTM B88, Type K.
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. Do not use solder

joints on pipe sizes greater than NPS 4.

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use
solder joints on pipe sizes greater than NPS 4.

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder
joints on pipe sizes greater than NPS 4.

F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-
and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends. Do not
use solder joints on pipe sizes greater than NPS 4.

G. Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater
than NPS 4.

H. Pressure-Seal-Joint Fittings, Copper or Bronze - Domestic Water:
1. Source Limitations: Obtain pressure-seal-joint fittings, copper or bronze, from

single manufacturer.

Housing: Copper.

O-Rings and Pipe Stops: EPDM.

Tools: Manufacturer's special tools.

Minimum 200 psig working-pressure rating at 250 deg F.

arLN

24 PIPING JOINING MATERIALS - DOMESTIC WATER

A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21,
nonmetallic and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise
indicated.

C. Solder Filler Metals: ASTM B32, lead-free alloys.

D. Flux: ASTM B813, water flushable.

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for

general-duty brazing unless otherwise indicated.

25 DIELECTRIC FITTINGS - DOMESTIC WATER

A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.
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Dielectric Unions - Domestic Water:

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

A.Y. McDonald Mfg. Co.

Apollo Valves; a part of Aalberts Integrated Piping Systems.

HART Industrial Unions, LLC.

Jomar Valve.

Matco-Norca.

WATTS; A Watts Water Technologies Company.

. Zurn Industries, LLC.

Source Limitations: Obtain dielectric unions from single manufacturer.

Standard: ASSE 1079.

Pressure Rating: 125 psig minimum at 180 deg F.

End Connections: Solder-joint copper alloy and threaded ferrous.

000 oo

«Q
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PART 3 - EXECUTION

3.1

3.2

22013BID

PIPING APPLICATIONS

A

Transition and special fittings with pressure ratings at least equal to piping rating may be
used in applications below unless otherwise indicated.

Flanges and unions may be used for aboveground piping joints unless otherwise
indicated.

Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller is to be the

following:

1. Drawn-temper or annealed-temper copper tube, ASTM B88, Type L; wrought-
copper, solder-joint fittings; and brazed copper pressure-seal-joint fittings; and
pressure-sealed joints.

Aboveground domestic water piping, NPS 2 (DN 50) and smaller is to be the following:

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-
joint fittings; and soldered joints.
2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint

fittings; and pressure-sealed joints.

Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) is to be the
following:

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-
joint fittings; and soldered joints.
2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint

fittings; and pressure-sealed joints.

INSTALLATION OF PIPING

A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. 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.

Install copper tubing under building slab in accordance with CDA's "Copper Tube
Handbook."

Install valves in accordance with the following:
1. Section 22 05 23.12 "Ball Valves for Plumbing Piping."
2. Section 22 05 23.14 "Check Valves for Plumbing Piping."

Install domestic water piping level without pitch and plumb.
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E. Install piping concealed from view and protected from physical contact by building
occupants unless otherwise indicated and except in equipment rooms and service areas.

F. 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.

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal,
and coordinate with other services occupying that space.

H. Install piping to permit valve servicing.

l. Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than the system pressure rating used in applications below unless otherwise

indicated.
J. Install piping free of sags and bends.
K. Install fittings for changes in direction and branch connections.
L. Install unions in copper tubing at final connection to each piece of equipment, machine,

and specialty.

M. Install thermostats in hot-water circulation piping. Comply with requirements for
thermostats in Section 22 11 23.21 "Inline, Domestic Water Pumps."

N. Install thermometers on inlet and outlet piping from each water heater. Comply with
requirements for thermometers in Section 22 05 00 "Common Work Results for
Plumbing."

0. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 22 05 00 "Common Work Results for
Plumbing."

P. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 22 05 00 "Common Work Results for
Plumbing."

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 22 05 00 "Common Work Results for
Plumbing."
3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

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

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

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded
or damaged.
D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed

Joints" chapter.
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3.5

3.6

3.7
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Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of
tube. Join copper tube and fittings in accordance with ASTM B828 or CDA's "Copper
Tube Handbook."

Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings
with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave
insertion marks on pipe after assembly.

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

INSTALLATION OF DIELECTRIC FITTINGS

A

B.

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings or nipples.

INSTALLATION OF HANGERS AND SUPPORTS

A

Comply with requirements for hangers, supports, and anchor devices in Section 22 05 29
"Hangers and Supports for Plumbing Piping and Equipment."

Install hangers for copper pipe, with maximum horizontal spacing and minimum rod
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches of each fitting.

Support vertical runs of copper pipe to comply with MSS SP-58, locally enforced codes,
and authorities having jurisdiction requirements, whichever are most stringent.

PIPING CONNECTIONS

A

B.

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and

connect to the following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but
not smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not
smaller than that required by plumbing code.

3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.
Use flanges instead of unions for NPS 2-1/2 and larger.

IDENTIFICATION

A

Identify system components. Comply with requirements for identification materials and
installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment.”
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CLEANING

A
1.
2.
B.
C.
ADJUSTING
A.
1.
2.
3.
4.
5.
6.
7.
8.

Clean and disinfect potable domestic water piping as follows:

Purge new piping and parts of existing piping that have been altered, extended,
or repaired before using.

Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.

b. Fill and isolate system in accordance with either of the following:
1) Fill system or part thereof with water/chlorine solution with at

least 50 ppm of chlorine. Isolate with valves and allow to stand
for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at
least 200 ppm of chlorine. Isolate and allow to stand for three
hours.

C. Flush system with clean, potable water until no chlorine is in water
coming from system after the standing time.

d. Repeat procedures if biological examination shows contamination.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

Perform the following adjustments before operation:

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate
flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return
piping to provide hot-water flow in each branch.
b. Adjust calibrated balancing valves to flows indicated.

Remove plugs used during testing of piping and for temporary sealing of piping
during installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified
for application where used and are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and
operation.

FIELD QUALITY CONTROL

A.

Tests and Inspections:

1.

Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been
inspected and approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day

before inspection must be made. Perform tests specified below in

presence of authorities having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before
concealing or closing in after installation and before setting
fixtures.
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C.

d.

a.

b.

e.

f.

2) Final Inspection: Arrange for authorities having jurisdiction to
observe tests specified in "Piping Tests" Subparagraph below
and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not

pass tests or inspections, make required corrections and arrange for

reinspection.

Reports: Prepare inspection reports and have them signed by authorities

having jurisdiction.

Piping Tests:

Fill domestic water piping. Check components to determine that they are
not air bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that
have been altered, extended, or repaired. If testing is performed in
segments, submit a separate report for each test, complete with diagram
of portion of piping tested.

Leave new, altered, extended, or replaced domestic water piping
uncovered and unconcealed until it has been tested and approved.
Expose work that was covered or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig above
operating pressure, without exceeding pressure rating of piping system
materials. Isolate test source and allow it to stand for four hours. Leaks
and loss in test pressure constitute defects that must be repaired.
Repair leaks and defects with new materials, and retest piping or portion
thereof until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and

inspections.

Prepare test and inspection reports.

END OF SECTION
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SECTION 22 11 19

DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

1.2

13

14

1.5

SUMMARY
A. Section Includes:
1. Balancing valves.
2. Temperature-actuated, water mixing valves.
3. Strainers for domestic water piping.
4. Drain valves.
5. Water-hammer arresters.
B. Related Requirements:
1. Section 22 05 00 "Common Work Results for Plumbing."
2. Section 22 11 16 "Domestic Water Piping" for water meters.
3. Section 22 47 16 "Pressure Water Coolers" for water filters for water coolers.
DEFINITIONS
A. AMI: Advanced Metering Infrastructure.
B. AMR: Automatic Meter Reading.
C. FKM: A family of fluoroelastomer materials defined by ASTM D1418.

ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings: For domestic water piping specialties.
1. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS
A Test and inspection reports.
B. Field quality-control reports.
CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

21
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GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Domestic water piping specialties intended to convey or dispense water for human
consumption are to comply with the SDWA, requirements of authorities having
jurisdiction, and NSF 61 and NSF 372, or to be certified in compliance with NSF 61 and
NSF 372 by an American National Standards Institute (ANSI)-accredited third-party
certification body that the weighted average lead content at wetted surfaces is less than
or equal to 0.25 percent.
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2.2 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless
otherwise indicated.

23 TEMPERATURE-ACTUATED, WATER MIXING VALVES

A. Primary, Thermostatic, Water Mixing Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
Acorn Engineering Company; a Division of Morris Group International.
Apollo Valves; a part of Aalberts Integrated Piping Systems.
Caleffi North America.
Lawler Manufacturing Company, Inc.
POWERS; A WATTS Brand.
Symmons Industries, Inc.
WATTS; A Watts Water Technologies Company.
. Zurn Industries, LLC.
Standard: ASSE 1017.
Pressure Rating: 125 psig minimum unless otherwise indicated.
Type: Exposed-mounted, thermostatically controlled, water mixing valve.
Material: Bronze body with corrosion-resistant interior components.
Connections: Threaded union inlets and outlet.
Accessories: Manual temperature control, check stops on hot- and cold-water
supplies, and adjustable, temperature-control handle.
Tempered-Water Setting: Refer to Drawings. .
Tempered-Water Design Flow Rate: Refer to Drawings. .
0. Selected Valve Flow Rate at 45-psig (310-kPa) Pressure Drop: Refer to
Drawings. .
11. Pressure Drop at Design Flow Rate: Refer to Drawings. .

SQ@ "0 o0 oD
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B. Individual-Fixture, Water Tempering Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Acorn Engineering Company; a Division of Morris Group International.
b. Caleffi North America.
C. Lawler Manufacturing Company, Inc.
d. POWERS; A WATTS Brand.
e. Zurn Industries, LLC.
Standard: ASSE 1016, thermostatically controlled, water tempering valve.
Pressure Rating: 125 psig minimum unless otherwise indicated.
Material: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.
Connections: Threaded inlets and outlet.
Finish: Chrome plated.
Tempered-Water Setting: 95 F.
Tempered-Water Design Flow Rate: ..5 gpm

©CENOG R WN

24 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Keckley Company.
b. Titan Flow Control, Inc.
C. WATTS; A Watts Water Technologies Company.
d. Zurn Industries, LLC.

2. Pressure Rating: 125 psig minimum unless otherwise indicated.

22013BID MARCH No. 2194
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2.5

2.6

PART 3 - EXECUTION

3.1
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Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies
with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and
larger.

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

Screen: Stainless steel with round perforations unless otherwise indicated.
Perforation Size:

a. Strainers NPS 2 (DN 50) and Smaller: 0.033 inch.

DRAIN VALVES

A

Ball-Valve-Type, Hose-End Drain Valves:

CoN>ORWN =

Standard: MSS SP-110 for standard-port, two-piece ball valves.
Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4.

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with
ASME B1.20.7 and cap with brass chain.

WATER-HAMMER ARRESTERS

A

Water-Hammer Arresters:

1.

2.
3.
4.

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

AMTROL, Inc.

Jay R. Smith Mfg Co; a division of Morris Group International.
MIFAB, Inc.

Precision Plumbing Products.

ProFlo; a Ferguson Enterprises, Inc. brand.

Sioux Chief Manufacturing Company, Inc.

WATTS; A Watts Water Technologies Company.

. Zurn Industries, LLC.

Standard: ASSE 1010 or PDI-WH 201.

Type: Piston.

Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

e Y

INSTALLATION OF PIPING SPECIALTIES

A

Water Control Valves: Install with inlet and outlet shutoff valves. Install pressure gauges
on inlet and outlet.

Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated
design flow rates.

Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on
inlets and with shutoff valve on outlet.

Y-Pattern Strainers: For water, install on supply side of each control valve and pump.

Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.
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3.3
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PIPING CONNECTIONS

A

B.

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping specialties adjacent to equipment and machines, allow space for
service and maintenance.

IDENTIFICATION

A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:
1. Balancing valves.
2. Temperature-actuated, water mixing valves.

ADJUSTING

A. Set field-adjustable flow set points of balancing valves.

B. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION
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SECTION 22 13 16

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Hub-and-spigot, cast-iron soil pipe and fittings.
2. Hubless, cast-iron soil pipe and fittings.
3. PVC pipe and fittings.

1.2 ACTION SUBMITTALS

A. Product Data:
1. Hub-and-spigot, cast-iron soil pipe and fittings.
2. Hubless, cast-iron soil pipe and fittings.
3. Specialty pipe fittings.

1.3 FIELD CONDITIONS

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary service in accordance with requirements

indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed
interruption of sanitary waste service.

2. Do not proceed with interruption of sanitary waste service without Construction

Manager's written permission.
14 WARRANTY
A. Listed manufacturers to provide labeling and warranty of their respective products.
PART 2 - PRODUCTS
21 PERFORMANCE REQUIREMENTS
A. Components and installation are capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10 ft. head of water.

2.2 PIPING MATERIALS

A. Piping materials to bear label, stamp, or other markings of specified testing agency.

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

23 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS (BELOW SLAB)

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AB & | Foundry; a part of the McWane family of companies.
2. Charlotte Pipe and Foundry Company.
22013BID MARCH No. 2194
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C.

D.

3. Tyler Pipe; a part of McWane family of companies.
Pipe and Fittings:

1. Marked with CISPI collective trademark.

2. ASTM A74, service cast iron.

Gaskets: ASTM C564, rubber.

Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A.

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

following:

1. AB & | Foundry; a part of the McWane family of companies.
2. Charlotte Pipe and Foundry Company.

3. Tyler Pipe; a part of McWane family of companies.

Pipe and Fittings:
1. Marked with CISPI collective trademark.
2. ASTM A888 or CISPI 301.

CISPI, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. ANACO-Husky.
b. Charlotte Pipe and Foundry Company.
C. Dallas Specialty & Mfg. Co.
d. Fernco Inc.
e. Ideal Tridon Group.
f. MIFAB, Inc.
g. Matco-Norca.
h. Mission Rubber Company, LLC; a division of MCP Industries.
i. Tyler Pipe; a subsidiary of McWane Inc.
2. Standards: ASTM C1277 and CISPI 310.
3. Description: Stainless steel corrugated shield with stainless steel bands and
tightening devices; and ASTM C564, rubber sleeve with integral, center pipe
stop.

Heavy-Duty, Hubless-Piping Couplings:

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

AB & | Foundry; a part of the McWane family of companies.

ANACO-Husky.

Charlotte Pipe and Foundry Company.

Dallas Specialty & Mfg. Co.

Ideal Tridon Group.

MIFAB, Inc.

Mission Rubber Company, LLC; a division of MCP Industries.

Tyler Pipe; a subsidiary of McWane Inc.

2. Standards ASTM C1277 and ASTM C1540..

3. Description: Stainless steel shield with stainless steel bands and tightening
devices; and ASTM C564, rubber sleeve with integral, center pipe stop.

S@ ™0 o0 T

2.5 PVC PIPE AND FITTINGS (ABOVE SLAB ONLY)

A
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Apollo Valves; a part of Aalberts Integrated Piping Systems.
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2. Charlotte Pipe and Foundry Company.
3. GF Piping Systems.
4. JM Eagle.
5. National Pipe and Plastic, Inc.
6. North America Pipe Corporation.
7. Rocky Mountain Colby Pipe Company.
8. Silver-line Plastics.
B. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for
plastic drain, waste, and vent piping and "NSF-sewer" marking for plastic sewer piping.
C. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.
D. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste,
and vent patterns and to fit Schedule 40 pipe.
E. Adhesive Primer: ASTM F656.
F. Solvent Cement: ASTM D2564.

SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences
in ODs or of different materials. Include end connections of same size as and
compatible with pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified
piping system fitting.

3. Unshielded, Nonpressure Transition Couplings:

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

1) Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Mission Rubber Company, LLC; a division of MCP Industries.
4) Plastic Oddities.

b. Standard: ASTM C1173.

c. Description: Elastomeric, sleeve-type, reducing or transition pattern.
Include shear ring and corrosion-resistant-metal tension band and
tightening mechanism on each end.

d. End Connections: Same size as and compatible with pipes to be joined.

e. Sleeve Materials:

1) For Cast-lron Soil Pipes: ASTM C564, rubber.

2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926
PVC.

3) For Dissimilar Pipes: ASTM D5926 PVC or other material
compatible with pipe materials being joined.

4. Shielded, Nonpressure Transition Couplings:

a.

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

1) Cascade Waterworks Mfg. Co.

2) Mission Rubber Company, LLC; a division of MCP Industries.
Standard: ASTM C1460.

Description: Elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.

End Connections: Same size as and compatible with pipes to be joined.
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INSTALLATION OF PIPING

A

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems.

1. Indicated locations and arrangements were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on

coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment
rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Make changes in direction for soil and waste drainage and vent piping using appropriate

branches, bends, and long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if
change in direction of flow is from horizontal to vertical.

2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed
back to back or side by side with common drain pipe.
a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4, Use proper size of standard increasers and reducers if pipes of different sizes
are connected.
a. Reducing size of waste piping in direction of flow is prohibited.

Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert.
Place hub ends of piping upstream.

2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.

3. Maintain swab in piping and pull past each joint as completed.

Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:

1. Building Sanitary Waste: Two percent downward in direction of flow for piping
NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 and
larger.

2. Horizontal Sanitary Waste Piping: 1 percent downward in direction of flow.

3. Vent Piping: One percent down toward vertical fixture vent or toward vent stack.

Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

MARCH No. 2194
221316/4



Install aboveground PVC piping in accordance with ASTM D2665.

Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewers in sanitary waste gravity-flow piping.
a. Install cleanout fitting with closure plug inside the building in sanitary
drainage force-main piping.
b. Comply with requirements for cleanouts specified in Section 22 13 19
"Sanitary Waste Piping Specialties."
2. Install drains in sanitary waste gravity-flow piping.
a. Comply with requirements for drains specified in Section 22 13 19

"Sanitary Waste Piping Specialties."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors.
1. Comply with requirements for sleeves specified in Section 22 05 00 "Common
Work Results for Plumbing."

Install sleeve seals for piping penetrations of concrete walls and slabs.
1. Comply with requirements for sleeve seals specified in Section 22 05 00
"Common Work Results for Plumbing."

Install escutcheons for piping penetrations of walls, ceilings, and floors.
1. Comply with requirements for escutcheons specified in Section 22 05 00
"Common Work Results for Plumbing."

3.2 JOINT CONSTRUCTION

A
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Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints.

Hubless, Cast-Iron Soil Piping Coupled Joints:
1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's
"Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join
pipe and fittings in accordance with the following:

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and
solvent cements.

2. ABS Piping: Join in accordance with ASTM D2235 and ASTM D2661
appendixes.

3. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665
appendixes.

Joint Restraints and Sway Bracing:
1. Provide joint restraints and sway bracing for storm drainage piping joints to
comply with the following conditions:

a. Provide axial restraint for pipe and fittings 5 inches and larger, upstream
and downstream of all changes in direction, branches, and changes in
diameter greater than two pipe sizes.

b. Provide rigid sway bracing for pipe and fittings 4 inches and larger,
upstream and downstream of all changes in direction 45 degrees and
greater.

C. Provide rigid sway bracing for pipe and fittings 5 inches and larger,
upstream and downstream of all changes in direction and branch
openings.
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INSTALLATION OF SPECIALTY PIPE FITTINGS

A

Transition Couplings:
1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, nonpressure transition couplings.

Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and
tubing.

2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions.

3. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric
nipples.

4. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits.

INSTALLATION OF HANGERS AND SUPPORTS

A

Comply with requirements for seismic-restraint devices specified in Section 22 05 48
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger and support devices and installation specified
in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment”.

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive
environments.

2. Install stainless steel pipe hangers for horizontal piping in corrosive
environments.

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive
environments.

4. Install stainless steel pipe support clamps for vertical piping in corrosive
environments.

5. Vertical Piping: MSS Type 8 or Type 42 clamps.

6. Install individual, straight, horizontal piping runs:
a. 100 Ft. (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Ft. (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Ft. (30 m) if Indicated: MSS Type 49, spring cushion

rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Ft. (30 m) or Longer: MSS Type 44
pipe rolls. Support pipe rolls on trapeze.

8. Base of Vertical Piping: MSS Type 52 spring hangers.

Install hangers for cast-iron soil piping, with maximum horizontal spacing and minimum
rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

Install hangers for PVC piping, with maximum horizontal spacing and minimum rod
diameters, to comply with manufacturer's written instructions, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

Support horizontal piping and tubing within 12 inches of each fitting and coupling.

Support vertical runs of cast-iron soil piping to comply with MSS SP-58, locally enforced
codes, and authorities having jurisdiction requirements, whichever are most stringent.

Support vertical runs of PVC piping to comply with manufacturer's written instructions,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
most stringent.
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CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting

to join dissimilar piping materials.

C. Connect waste and vent piping to the following:
1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than
required by plumbing code.
2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.
3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not
smaller than required by plumbing code.
4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with
cover flush with floor.
5. Comply with requirements for cleanouts and drains specified in Section 22 13 19
"Sanitary Waste Piping Specialties."
6. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.
D. Where installing piping adjacent to equipment, allow space for service and maintenance

of equipment.

E. Make connections in accordance with the following unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at

final connection to each piece of equipment.
IDENTIFICATION
A. Identify exposed sanitary waste and vent piping.

B. Comply with requirements for identification specified in Section 22 05 53 "Identification for
Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

D. Test sanitary waste and vent piping in accordance with procedures of authorities having
jurisdiction or, in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have

been altered, extended, or repaired.
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5.

6.

a. If testing is performed in segments, submit separate report for each test,
complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, extended, or replaced waste

and vent piping until it has been tested and approved.

a. Expose work that was covered or concealed before it was tested.

Roughing-in Plumbing Test Procedure: Test waste and vent piping except

outside leaders on completion of roughing-in.

a. Close openings in piping system and fill with water to point of overflow,
but not less than 10 ft. head of water.

b. From 15 minutes before inspection starts to completion of inspection,
water level must not drop.

C. Inspect joints for leaks.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and
traps filled with water, test connections and prove they are gastight and
watertight.

a. Plug vent-stack openings on roof and building drains where they leave
building. Introduce air into piping system equal to pressure of 1 inch wg.

b. Use U-tube or manometer inserted in trap of water closet to measure this
pressure.

C. Air pressure must remain constant without introducing additional air
throughout period of inspection.

d. Inspect plumbing fixture connections for gas and water leaks.

Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.
Prepare reports for tests and required corrective action.

CLEANING AND PROTECTION

A

B.

C.

D.

Clean interior of piping. Remove dirt and debris as work progresses.

Protect sanitary waste and vent piping during remainder of construction period to avoid
clogging with dirt and debris and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

Repair damage to adjacent materials caused by waste and vent piping installation.

PIPING SCHEDULE

A

Flanges and unions may be used on aboveground pressure piping unless otherwise
indicated.

Aboveground, soil and waste piping NPS 4 (DN 100) and smaller are to be the following:

1.
2.

3.
4.

Service cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and
coupled joints.

Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition
couplings.

Aboveground, vent piping NPS 4 (DN 100) is to be the following:

1.
2.

3.
4.

Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and
coupled joints.

Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition
couplings.
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D. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller are to be the
following:
1. Service cast-iron soil piping; gaskets; and gasketed joints.

END OF SECTION
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SECTION 22 13 19
SANITARY WASTE PIPING SPECIALTIES
PART 1 - GENERAL
11 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. Cleanouts.
2. Air-admittance valves.
3. Miscellaneous sanitary drainage piping specialties.

1.3 DEFINITIONS
A. ABS: Acrylonitrile butadiene styrene.
B. PVC: Polyvinyl chloride.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings:
1. Show fabrication and installation details for frost-resistant vent terminals.

1.5 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For sanitary waste piping specialties to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS
21 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified
testing agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

2.2 CLEANOUTS

A. Cast-Iron Exposed Cleanouts:
1. Standard: ASME A112.36.2M.
2. Size: Same as connected drainage piping
3. Body Material: Hubless, cast-iron soil pipe test tee as required to match
connected piping.
4. Closure: Countersunk, plug.
22013BID MARCH No. 2194
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5. Closure Plug Size: Same as or not more than one size smaller than cleanout

size.
B. Cast-Iron Exposed Floor Cleanouts:

1. Standard: ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule
cleanout.

2. Size: Same as connected branch.

3. Type: Cast-iron soil pipe with cast-iron ferrule.

4. Body or Ferrule: Cast iron.

5. Clamping Device: .

6. Outlet Connection: Inside calk.

7. Closure: Brass plug with tapered threads.

8. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.

9. Frame and Cover Shape: Round.

10. Top-Loading Classification: Medium Duty.

11. Riser: ASTM A74, Service Class, cast-iron drainage pipe fitting and riser to
cleanout.

C. Cast-Iron Wall Cleanouts:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. Josam Company.
C. MIFAB, Inc.
d. WATTS; A Watts Water Technologies Company.
e. Zurn Industries, LLC.

2. Standard: ASME A112.36.2M. Include wall access.

3. Size: Same as connected drainage piping.

4, Body: Hubless, cast-iron soil pipe test tee as required to match connected
piping.

5. Closure Plug:
a. Brass.
b. Countersunk or raised head.
C. Drilled and threaded for cover attachment screw.
d. Size: Same as or not more than one size smaller than cleanout size.

6. Wall Access, Cover Plate: Round, flat, chrome-plated brass or stainless steel

cover plate with screw.
23 AIR-ADMITTANCE VALVES

A. Fixture Air-Admittance Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Ayrlett, LLC.
b. Oatey Co.
c. ProVent Systems.
d. Studor, Inc.
Standard: ASSE 1051, Type A for single fixture or Type B for branch piping.
Housing: Plastic.
Operation: Mechanical sealing diaphragm.
Size: Same as connected fixture or branch vent piping.

abwn

PART 3 - EXECUTION
31 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the
following, unless otherwise indicated:
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1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping
unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet
for larger piping.
4. Locate at base of each vertical soil and waste stack.
B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with

finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

D. Install fixture air-admittance valves on fixture drain piping.
E. Install air-admittance-valve wall boxes recessed in wall.
3.2 PIPING CONNECTIONS
A. Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for
piping installation requirements. Drawings indicate general arrangement of piping, fittings,
and specialties.
B. Install piping adjacent to equipment, to allow service and maintenance.
3.3 LABELING AND IDENTIFYING
A. Distinguish among multiple units, inform operator of operational requirements, indicate
safety and emergency precautions, and warn of hazards and improper operations, in
addition to identifying unit.
1. Nameplates and signs are specified in Section 22 05 53 "Identification for
Plumbing Piping and Equipment.”
3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris
and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 34 00

FUEL-FIRED, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

11

1.2

1.3

14

1.5

1.6

22013BID

SUMMARY

A. Section Includes:
1. Commercial, grid-type, finned-tube, gas-fired, domestic-water heaters.
2. Domestic-water heater accessories.

ACTION SUBMITTALS

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

B. Shop Drawings:
1. Include diagrams for power, signal, and control wiring.
INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Equipment room drawing or BIM model, drawn to scale, on which

the items described in this Section are shown and coordinated with all building trades.
B. Product Certificates: For each type of commercial, gas-fired, domestic-water heater.

C. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.

D. Source quality-control reports.

E. Field quality-control reports.

F. Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in

emergency, operation, and maintenance manuals.

COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.
WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-fired,
domestic-water heaters that fail in materials or workmanship within specified warranty
period.
1. Failures include, but are not limited to, the following:
a. Structural failures including storage tank and supports.
b. Faulty operation of controls.
C. Deterioration of metals, metal finishes, and other materials beyond
normal use.
2. Warranty Periods: From date of Substantial Completion.
a. Commercial, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
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1) Heat Exchanger: Five years.

2) Controls and Other Components: Two year(s).
3) Separate Hot-Water Storage Tanks: Five years.
b. Expansion Tanks: Five years.

PERFORMANCE REQUIREMENTS

A

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by an NRTL, and marked for intended location and use.

ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters to
comply with ASHRAE/IES 90.1.

ASME Compliance:

1.

Where ASME-code construction is indicated, fabricate and label commercial,
domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

Where ASME-code construction is indicated, fabricate and label commercial,
finned-tube, domestic-water heaters to comply with ASME Boiler and Pressure
Vessel Code: Section V.

NSF Compliance: Fabricate and label equipment components that will be in contact with
potable water to comply with NSF 61 and NSF 372.

COMMERCIAL, FINNED-TUBE, GAS-FIRED, DOMESTIC-WATER HEATERS

A

Commercial, Grid-Type, Finned-Tube, Gas-Fired, Domestic-Water Heaters:

1.

Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. A. O. Smith Corporation.

b. CAMUS Hydronics Ltd.

c. Laars Heating Systems Company; a subsidiary of Bradford White
Corporation.

d Lochinvar, LLC.

Source Limitations: Obtain domestic-water heaters from single source from
single manufacturer.

Standard: ANSI Z21.13/CSA 4.9 for hot-water-supply boilers.

Description: Packaged unit with boiler, storage tank, pump, piping, and controls.
Boiler Construction: ASME code with 160-psig working-pressure rating for hot-
water-boiler-type, domestic-water heater.

a. Heat Exchanger: Horizontal, straight, finned-copper tubes with bronze
headers.
b. Connections: Factory fabricated of materials compatible with boiler.

Attach to boiler before testing.

1) NPS 2 (DN 50) and Smaller: Threaded ends in accordance with
ASME B1.20.1.

2) NPS 2-1/2 (DN 65) and Larger: Flanged ends in accordance with
ASME B16.5 for steel and stainless steel flanges and in
accordance with ASME B16.24 for copper and copper-alloy

flanges.
Boiler Appurtenances:
a. Insulation: Comply with ASHRAE/IES 90.1. Surround entire boiler except
connections and controls.
b. Jacket: Steel with enameled finish.
C. Burner: For use with grid-type, finned-tube, gas-fired, domestic-water

heaters and natural-gas fuel.
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10.

11.
12.

d. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, intermittent
electronic-ignition system.

e. Temperature Control: Adjustable, storage-tank temperature-control fitting
and flow switch, interlocked with circulator and burner.

f. Safety Control: Automatic, high-temperature-limit cutoff device or
system.

Support: Steel base or skids.
Hot-Water Storage Tank: Connected with piping to circulating pump and
domestic-water heater.

a. Construction: In accordance with ASME Boiler and Pressure Vessel
Code: Section VI, steel with 150-psig working-pressure rating.
b. Tappings: Factory fabricated of materials compatible with tank. Attach

tappings to tank before testing.

1) NPS 2 (DN 50) and Smaller: Threaded ends in accordance with
ASME B1.20.1.

2) NPS 2-1/2 (DN 65) and Larger: Flanged ends in accordance with
ASME B16.5 for steel and stainless steel flanges and in
accordance with ASME B16.24 for copper and copper-alloy
flanges.

C. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending finish into and through
tank fittings and outlets.

Factory-Installed, Storage-Tank Appurtenances:

a. Anode Rods: Factory installed, magnesium.

b. Drain Valve: Corrosion-resistant metal with hose-end connection.

C. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank
except connections and controls.

d. Jacket: Steel with enameled finish.

e. Combination Temperature-and-Pressure Relief Valves:

ANSI Z221.22/CSA 4.4. Include one or more relief valves with total
relieving capacity at least as great as heat input, and include pressure
setting less than working-pressure rating of domestic-water heater.
Select one relief valve with sensing element that extends into storage
tank.
Circulating Pump: UL 778, all-bronze, centrifugal, overhung-impeller, separately
coupled in-line pump as defined in HI 1.1-1.2 and HI 1.3. Include mechanical
seals, 125-psig minimum working-pressure rating, and 225 deg F continuous-
water-temperature rating.
Piping: Copper tubing; copper, solder-joint fittings; and brazed or flanged joints.
Mounting: Domestic-water heater, tank, and accessories factory mounted on
skids.

DOMESTIC-WATER HEATER ACCESSORIES

A. Domestic-Water Expansion Tanks:

1.

Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

a. A. O. Smith Corporation.
b. AMTROL, Inc.

c. State Industries.

d. Taco Comfort Solutions.

Source Limitations: Obtain domestic-water heaters from single source from

single manufacturer.

Description: Steel, pressure-rated tank constructed with welded joints and

factory-installed, butyl-rubber diaphragm. Include air precharge to minimum

system-operating pressure at tank.

Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and
labeling. Include ASME B1.20.1 pipe thread.
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G.

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending finish into and through
tank fittings and outlets.

c. Air-Charging Valve: Factory installed.

Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in

Section 22 05 23.12 "Ball Valves for Plumbing Piping," Section 22 05 23.13 "Butterfly

Valves for Plumbing Piping," and Section 22 05 23.15 "Gate Valves for Plumbing Piping."

1. Comply with requirements for balancing valves specified in Section 22 11 19
"Domestic Water Piping Specialties."

Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for installation in
piping.

Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-psig
pressure rating as required to match gas supply.

Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least
as great as heat input, and include pressure setting less than working-pressure rating of
domestic-water heater. Select relief valves with sensing element that extends into
storage tank.

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4.

Pressure Relief Valves: Include pressure setting less than working-pressure rating of
domestic-water heater.
1. Gas-Fired, Domestic-Water Heaters: ANSI| Z21.22/CSA 4.4.

Vacuum Relief Valves: ANSI Z21.22/CSA 4 4.

SOURCE QUALITY CONTROL

A

D.

Factory Tests: Test and inspect assembled domestic-water heaters specified to be
ASME-code construction, in accordance with ASME Boiler and Pressure Vessel Code.

Hydrostatically test commercial domestic-water heaters to minimum of one and one-half
times pressure rating before shipment.

Domestic-water heaters will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1
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INSTALLATION OF DOMESTIC-WATER HEATER

A

Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water

heaters on concrete base. Comply with requirements for concrete base specified in

Section 03 30 00 "Cast-in-Place Concrete."

1. Exception: Omit concrete bases for commercial domestic-water heaters if

installation on stand, bracket, suspended platform, or directly on floor is

indicated.

Maintain manufacturer's recommended clearances.

Arrange units so controls and devices that require servicing are accessible.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise

indicated, install dowel rods on 18-inch centers around the full perimeter of

concrete base.

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

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

7. Install anchor bolts to elevations required for proper attachment to supported
equipment.
8. Anchor domestic-water heaters to substrate.

Install domestic-water heaters level and plumb, in accordance with layout drawings,

original design, and referenced standards. Maintain manufacturer's recommended

clearances. Arrange units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters
and on domestic-hot-water outlet piping. Comply with requirements for shutoff
valves specified in Section 22 05 23.12 "Ball Valves for Plumbing Piping."

Install gas-fired, domestic-water heaters in accordance with NFPA 54.

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water
heaters without shutoff valves.

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water
heaters without gas pressure regulators .

3. Comply with requirements for gas shutoff valves, gas pressure regulators, and

automatic gas valves specified in Section 22 11 23 "Facility Natural-Gas Piping."

Install combination temperature-and-pressure relief valves in water piping for domestic-
water heaters without storage. Extend domestic-water-heater relief-valve outlet, with
drain piping same as domestic-water piping in continuous downward pitch, and discharge
by positive air gap onto closest floor drain.

Install water-heater drain piping as indirect waste to spill by positive air gap into open
drains or over floor drains. Install hose-end drain valves at low points in water piping for
domestic-water heaters that do not have tank drains. Comply with requirements for hose-
end drain valves specified in Section 22 11 19 "Domestic Water Piping Specialties."

Install thermometer on outlet piping of domestic-water heaters. Comply with requirements
for thermometers specified in Section 22 05 00 "Common Work Results for Plumbing."

Assemble and install inlet and outlet piping manifold kits for multiple domestic-water
heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each
domestic-water heater. Include shutoff valve and thermometer in each domestic-water
heater inlet and outlet, and throttling valve in each domestic-water heater outlet. Comply
with requirements for valves specified in Section 22 05 23.12 "Ball Valves for Plumbing
Piping," Sand comply with requirements for thermometers specified in Section 22 05 00
"Common Work Results for Plumbing."

Fill domestic-water heaters with water.
Charge domestic-water expansion tanks with air to required system pressure.
Install dielectric fittings in all locations where piping of dissimilar metals is to be joined.

The wetted surface of the dielectric fitting contacted by potable water shall contain less
than 0.25 percent of lead by weight.

PIPING CONNECTIONS

A

Comply with requirements for domestic-water piping specified in Section 22 11 16
"Domestic Water Piping."

Comply with requirements for fuel-oil piping specified in Section 23 11 13 "Facility Fuel-
Oil Piping."
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Comply with requirements for gas piping specified in Section 22 "Facility Natural-Gas
Piping."

Drawings indicate general arrangement of piping, fittings, and specialties.
Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for

service and maintenance of water heaters. Arrange piping for easy removal of domestic-
water heaters.

IDENTIFICATION

A

Identify system components. Comply with requirements for identification specified in
Section 22 05 53 "Identification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including connections.
B. Tests and Inspections:
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.
2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper operation.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.
C. Domestic-water heaters will be considered defective if they do not pass tests and
inspections.
D. Prepare test and inspection reports.
DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain commercial, gas-fired, storage, domestic-
water heaters. Training shall be a minimum of two hour(s).

END OF SECTION
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SECTION 22 42 13.13

COMMERCIAL WATER CLOSETS

PART 1 - GENERAL

11

1.2

1.3

14

1.5

SUMMARY
A. Section Includes:
1. Wall-mounted water closets.
2. Flushometer valves.
3. Toilet seats.
4, Supports.
DEFINITIONS
A. Standard-Efficiency Flush Volume: 1.6 gal. per flush.
B. High-Efficiency Flush Volume: 1.28 gal. or less per flush.
C. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to

meet the WaterSense performance criteria.

ACTION SUBMITTALS

A. Product Data:
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for water closets.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.

B. Shop Drawings: Include diagrams for power and control wiring.
CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For flushometer valves and electronic sensors to

include in operation and maintenance manuals.
MAINTENANCE MATERIAL SUBMITTALS

A. Extra Stock Materials: Furnish extra materials to Owner that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type
installed, but no fewer than six of each type.

PART 2 - PRODUCTS

21
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PERFORMANCE REQUIREMENTS

A. Standards:
1. Comply with ASME A112.19.2/CSA B45.1 for water closets.
2. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water
closets and tanks.
3. Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.
4, Comply with IAMPO/ANSI Z124.5 for water-closet (toilet) seats.
5. Comply with ASME A112.6.1M for water-closet supports.
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6. Comply with ICC A117.1 for ADA-compliant water closets.

7. Comply with ASTM A1045 for flexible PVC gaskets used in connection of
vitreous china water closets to sanitary drainage systems.
8. Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous

china water closets to sanitary drainage systems.
2.2 WALL-MOUNTED WATER CLOSETS
A. Water Closets - Wall Mounted, Top Spud: .

1. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

a. Advanced Modern Technologies Corporation - AMTC.
b. American Standard.
c. Gerber Plumbing Fixtures LLC.
d. Kohler Co.
e. Sloan Valve Company.
f. TOTO USA, INC.
g. Zurn Industries, LLC.
2. Source Limitations: Obtain water closets from single source from single
manufacturer.
3. Bowl:

a Material: Vitreous china.

b. Type: Siphon jet.

C. Style: Flushometer valve.

d Rim Contour: Elongated.

e. Spud Size and Location: NPS 1-1/2; top.
f. Color: White.

4. Flushometer Valve: Type 1.
5. Toilet Seat: Type 1.
6. Support: Water-closet carrier.

23 FLUSHOMETER VALVES

A. Flushometer Valves - Diaphragm, Solenoid Actuated: Type1 .

1. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. Delany Products.

b. Sloan Valve Company.

C. Zurn Industries, LLC.

Source Limitations: Obtain flushometer valve from single source from single

manufacturer.

Minimum Pressure Rating: 125 psig.

Features: Include integral check stop and backflow-prevention device.

Material: Brass body with corrosion-resistant components.

Style: Exposed.

Exposed Flushometer-Valve Finish: Chrome-plated.

Panel Finish: Chrome-plated or stainless steel.

Actuator: Side or top mounted; listed and labeled as defined in NFPA 70, by

qualified testing agency, and marked for intended location and application.

10. Trip Mechanism: Battery-powered electronic sensor; listed and labeled as
defined in NFPA 70, by qualified testing agency, and marked for intended
location and application.

11. Minimum Inlet: NPS 1.

12. Minimum Outlet: NPS 1-1/4.

N
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24 TOILET SEATS

A. Toilet Seats: Type 1.

1.

N

20ENOU AW

0.

2.5 SUPPORTS

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

American Standard.

Bemis Manufacturing Company.

Church Seats; Bemis Manufacturing Company.

Kohler Co.

TOTO USA, INC.

f. Zurn Industries, LLC.

Source Limitations: Obtain toilet seat from single source from single
manufacturer.

Material: Plastic.

Type: Commercial (Heavy duty).

Shape: Elongated rim, open front.

Hinge: Self-sustaining, check.

Hinge Material: Noncorroding metal.

Seat Cover: Not required.

Color: White.

Surface Treatment: Antimicrobial.

P00

A. Water-Closet Carrier:

1.

PART 3 - EXECUTION

3.1 EXAMINATION

Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. MIFAB, Inc.

C. WATTS; A Watts Water Technologies Company.

d. Zurn Industries, LLC.

Source Limitations: Obtain water-closet carrier from single source from single
manufacturer.

Description: Waste-fitting assembly, as required to match drainage piping
material and arrangement with faceplates, couplings gaskets, and feet; bolts and
hardware matching fixture.

A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping
systems to verify actual locations of piping connections before water-closet installation.

B. Examine walls and floors for suitable conditions where water closets will be installed.

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

3.2 INSTALLATION, GENERAL

A. Water-Closet Installation:

1.
2.

B. Support
1.

2.

22013BID

Install level and plumb.
Install accessible, wall-mounted water closets at mounting height in accordance
with ICC A117.1.

Installation:

Install supports, affixed to building substrate, for floor-mounted, back-outlet water
closets.

Use carrier supports with waste-fitting assembly and seal.
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3.3

3.4

3.5

3.6

22013BID

3. Install floor-mounted, back-outlet water closets attached to building floor
substrate, onto waste-fitting seals; and attach to support.

4. Install wall-mounted, back-outlet water-closet supports with waste-fitting
assembly and waste-fitting seals; and affix to building substrate.
5. Measure support height installation from finished floor, not structural floor.
C. Flushometer-Valve Installation:
1. Install flushometer-valve, water-supply fitting on each supply to each water
closet.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Install actuators in locations easily reachable for people with disabilities.
4. Install new batteries in battery-powered, electronic-sensor mechanisms.
D. Install toilet seats on water closets.
E. Wall Flange and Escutcheon Installation:
1. Install wall flanges or escutcheons at piping wall penetrations in exposed,
finished locations and within cabinets and millwork.
2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section 22 05 00 "Common

Work Results for Plumbing."

F. Joint Sealing:
1. Seal joints between water closets and walls and floors using sanitary-type, one-
part, mildew-resistant silicone sealant.
2. Match sealant color to water-closet color.

PIPING CONNECTIONS

A. Connect water closets with water supplies and soil, waste, and vent piping. Use size
fittings required to match water closets.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."
C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary

Waste and Vent Piping."

D. Where installing piping adjacent to water closets, allow space for service and
maintenance.

CONTROL CONNECTIONS
A. Install control and electrical power wiring to field-mounted control devices.
ADJUSTING

A. Operate and adjust water closets and controls. Replace damaged and malfunctioning
water closets, fittings, and controls.

B. Adjust water pressure at flushometer valves to produce proper flow.
C. Install new batteries in battery-powered, electronic-sensor mechanisms.
CLEANING AND PROTECTION

A. Clean water closets and fittings with manufacturers' recommended cleaning methods and
materials.
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B. Install protective covering for installed water closets and fittings.

C. Do not allow use of water closets for temporary facilities unless approved in writing by
Owner.

END OF SECTION
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SECTION 22 42 16.13

COMMERCIAL LAVATORIES

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Vitreous-china, wall-mounted lavatories.
2 Manually operated lavatory faucets.
3. Supply fittings.
4. Waste fittings.
5 Lavatory supports.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for lavatories.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.

B. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic
faucets.

13 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted
lavatories.

14 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and
maintenance manuals.
1. In addition to items specified in Section 01 78 23 "Operation and Maintenance
Data," include the following:
a. Servicing and adjustments of automatic faucets.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and
size installed.
2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and
size installed.

PART 2 - PRODUCTS

21 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES

A. Lavatory - Rectangular, Vitreous China, Wall Mounted, with Back:
1. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1.
b. Type: For wall hanging.
C. Faucet-Hole Location: Top.
22013BID MARCH No. 2194
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d. Color: White.

e. Mounting Material: Chair carrier.
2. Faucet: Type 1.
3. Support: Type Il, concealed-arm lavatory carrier..

MANUALLY OPERATED LAVATORY FAUCETS

A

Lavatory faucets intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority
Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compliance with
NSF 61/NSF 372 by an American National Standards Institute (ANSI) accredited third-
party certification body, that the weighted average lead content at wetted surfaces is less
than or equal to 0.25 percent.

Lavatory Faucets - Manual Type: Single-Control Mixing, Commercial, Type 1:

1. Standard: ASME A112.18.1/CSA B125.1.

2. General: Include hot- and cold-water indicators; coordinate faucet inlets with
supplies and fixture hole punchings; coordinate outlet with spout and fixture
receptor.

3. Body Type: Centerset.

4. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper
and brass waterway.

5. Finish: Polished chrome plate.

6. Drain: Not part of faucet.

SUPPLY FITTINGS

A

NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be
in contact with potable water.

Standard: ASME A112.18.1/CSA B125.1.

Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-
supply piping size. Include chrome-plated-brass or stainless steel wall flange.

Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type valve with inlet
connection matching supply piping.

Operation: Loose key.

Risers:
1. NPS 3/8.
2. ASME A112.18.6/CSA B125.6, braided- or corrugated-stainless steel, flexible

hose riser.

WASTE FITTINGS

A

B.

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.

Trap:
1. Size: NPS 1-1/4.
2. Material:
a. Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-
inch-thick brass tube to wall; and chrome-plated, brass or steel wall
flange.
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2.5

LAVATORY SUPPORTS

A

Lavatory Carrier:
1. Standard: ASME A112.6.1M.

PART 3 - EXECUTION

31

3.2

3.3

3.4

22013BID

EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to
verify actual locations of piping connections before lavatory installation.

B. Examine counters and walls for suitable conditions where lavatories will be installed.

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

INSTALLATION

A. Install lavatories level and plumb in accordance with roughing-in drawings.

B. Install supports, affixed to building substrate, for wall-mounted lavatories.

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for
people with disabilities or the elderly, in accordance with ICC A117.1.

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply
with escutcheon requirements specified in Section 22 05 00 "Common Work Results for
Plumbing."

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant
requirements specified in Section 07 92 00 "Joint Sealants."

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste

piping of accessible lavatories. Comply with requirements in Section 22 07 19 "Plumbing
Piping Insulation."

PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary
Waste and Vent Piping."

ADJUSTING

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning
lavatories, fittings, and controls.

B. Install new batteries in battery-powered, electronic-sensor mechanisms.
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3.5 CLEANING AND PROTECTION

A. After completing installation of lavatories, inspect and repair damaged finishes.
B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.
C. Provide protective covering for installed lavatories and fittings.
D. go not allow use of lavatories for temporary facilities unless approved in writing by
wner.

END OF SECTION
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SECTION 22 42 16.16

COMMERCIAL SINKS

PART 1 - GENERAL

11

1.2

13

14

1.5

SUMMARY
A. Section Includes:
1. Service sinks.
2 Manually operated sink faucets.
3. Supply fittings.
4. Waste fittings.
5 Grout.

ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for sinks.
2. Include rated capacities, operating characteristics and furnished specialties and
accessories.
INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted sinks.
CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For sinks and faucets to include in operation and
maintenance manuals.
1. In addition to items specified in Section 01 78 23 "Operation and Maintenance
Data," include the following:
a. Servicing and adjustments for automatic faucets.

MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and
size installed.
2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and
size installed.

PART 2 - PRODUCTS

21
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SERVICE SINKS

A. Service Sinks - Plastic, Floor Mounted: MSB .

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

a. ProFlo; a Ferguson Enterprises, Inc. brand.

b. Zurn Industries, LLC.

Source Limitations: Obtain sinks from single source from single manufacturer.
Fixture:

a. Standard: CSA B45.5/IAPMO Z124.

@
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4.
5.

b.
c.
d.

Material: Molded polymer.
Rim Guard: On all top surfaces.
Drain: Grid with NPS 3 outlet.

Mounting: On floor and flush to wall.

Faucet:

Type 1.

MANUALLY OPERATED SINK FAUCETS

A. Sink faucets intended to convey or dispense water for human consumption are to comply
with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having
Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compliance with
NSF 61 and NSF 372 by an ANSI-accredited third-party certification body, in that the
weighted average lead content at wetted surfaces is less than or equal to 0.25 percent.

B. Commercial Service Sink Faucets - Manual Type: Type1 .
Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

1.

5.
6.

~0 Q0o

«@

Acorn Engineering Company; a Division of Morris Group International.
American Standard.

Central Brass Company; a Pioneer Industries, Inc. brand.

Chicago Faucets; Geberit Group.

Fiat Products.

T&S Brass and Bronze Works, Inc.

Zurn Industries, LLC.

Source Limitations: Obtain sink faucets from single source from single
manufacturer.

Description: Wall/back mounted, brass body, with integral service stops, checks,
spout with bucket/pail hook, 3/4-inch hose thread end, integral vacuum breaker,
inlets 8 inches o.c., and two-handle mixing.

Faucet:

a.

b.
C.

Standards:

1) ASME A112.18.1/CSA B125.1.
2) NSF 61 and NSF 372.

3) ICC A117.1.

4) ASSE 1001 (VB).

Cartridges: One-fourth turn compression.
Brace: Adjustable top brace.

Vacuum Breaker: Required for hose outlet.
Spout Outlet: Hose thread in accordance with ASME B1.20.7.

SUPPLY FITTINGS

A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be
in contact with potable water.

B. Standard: ASME A112.18.1/CSA B125.1.

C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-

supply piping size. Include chrome-plated brass or stainless steel wall flange.

D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve
with inlet connection matching supply piping.

WASTE FITTINGS

A. Standard: ASME A112.18.2/CSA B125.2.

B. Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.
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2.5

GROUT

B.

C.

D.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000 psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4
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EXAMINATION

A

Examine roughing-in for water-supply piping and sanitary drainage and vent piping
systems to verify actual locations of piping connections before sink installation.

B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION

A. Install sinks level and plumb in accordance with rough-in drawings.

B. Set floor-mounted sinks in leveling bed of cement grout.

C. Install water-supply piping with stop on each supply to each sink faucet.

1. Exception: Use ball or gate valves if supply stops are not specified with sink.
Comply with valve requirements specified in Section 22 05 23.12 "Ball Valves for
Plumbing Piping" and Section 22 05 23.15 "Gate Valves for Plumbing Piping."

2. Install stops in locations where they can be easily reached for operation.

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply
with escutcheon requirements specified in Section 22 05 00 "Common Work Results for
Plumbing."

E. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part,

mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with
sealant requirements specified in Section 07 92 00 "Joint Sealants."

PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary
Waste and Vent Piping."

ADJUSTING

A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks,

fittings, and controls.
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B. Install new batteries in battery-powered, electronic-sensor mechanisms.
3.5 CLEANING AND PROTECTION
A. After completing installation of sinks, inspect and repair damaged finishes.

B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

C. Provide protective covering for installed sinks and fittings.
D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner.

END OF SECTION
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SECTION 22 47 16

PRESSURE WATER COOLERS
PART 1 - GENERAL
11 SUMMARY
A. Section Includes:
1. Pressure water coolers.
2. Supports.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of pressure water cooler and bottle filling station.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.
2. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.
B. Shop Drawings:
1. Include diagrams for power wiring.
1.3 CLOSEOUT SUBMITTALS
A. Maintenance Data: For pressure water coolers to include in maintenance manuals.
1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1. Filter Cartridges: Equal to 10 percent of quantity installed for each type and size
indicated, but no fewer than 2 of each.

PART 2 - PRODUCTS

21
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PERFORMANCE REQUIREMENTS

A. Standards:
1. Pressure water coolers and bottle filling stations intended to convey or dispense
water for human consumption are to comply with the U.S. Safe Drinking Water
Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with
NSF 61 or NSF 372, or be certified in compliance with NSF 61 or NSF 372 by an
ANSI-accredited third-party certification body, that the weighted average lead
content at wetted surfaces is less than or equal to 0.25 percent.

2. Comply with ASHRAE 34 for water coolers. Provide HFC 134a
(tetrafluoroethane) refrigerant unless otherwise indicated.

3. Comply with UL 399.

4, Comply with ASME A112.19.3/CSA B45.4.

5. 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.

6. Comply with NSF 42 and NSF 53 for water filters for water coolers and bottle
filling stations.

7. Comply with ICC A117.1 for accessible water coolers and bottle filling stations.
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23

PRESSURE WATER COOLERS

A. Pressure Water Coolers - Surface Wall-Mounted, Stainless Steel: EWC-A.

1. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. Elkay.

b. Halsey Taylor.
c. Murdock Manufacturing; A Division of Morris Group International.

2. Source Limitations: Obtain surface wall-mounted, stainless steel, pressure water
coolers from single source from single manufacturer.

3. Bubbler: One, with adjustable stream regulator, located on each cabinet deck.

4. Control: Push bar.

5. Bottle Filler: Sensor activation, with 20-second automatic shutoff timer: Fill rate
0.5t0 1.5 gpm.

6. Drain: Grid with NPS 1-1/4 tailpiece.

7. Supply: NPS 3/8 with shutoff valve.

8. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

9. Filter: One or more water filters with capacity sized for unit peak flow rate.

10. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-
cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-
resistant-metal storage tank, and adjustable thermostat.

11. Support: Water-cooler carrier.

12. Water-Cooler Mounting Height: High/low - standard/accessible in accordance
with ICC A117.1.

13. Capacities and Characteristics: Refer to Drawings.

SUPPORTS
A. Water-Cooler Carrier:

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

a. Jay R. Smith Mfg Co; a division of Morris Group International.

b. Josam Company.

C. MIFAB, Inc.

d. Wade; a subsidiary of McWane Inc.

e. Zurn Industries, LLC.

S

2. tandard: ASME A112.6.1M.

PART 3 - EXECUTION

3.1

3.2

22013BID

EXAMINATION

A.

Examine roughing-in for water-supply and sanitary drainage and vent piping systems to
verify actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

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

INSTALLATION

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated
for children, install at height required by authorities having jurisdiction.

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted

fixtures.
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3.4

3.5

3.6
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Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball valve. Install valves in locations where they
can be easily reached for operation. Valves are specified in Section 22 05 23.12 "Ball
Valves for Plumbing Piping"

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary
drainage system.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations. Use deep-pattern escutcheons where required to conceal protruding fittings.
Comply with escutcheon requirements specified in Section 22 05 00 "Common Work
Results for Plumbing."

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant,
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements
specified in Section 07 92 00 "Joint Sealants."

PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Install ball shutoff valve on water supply to each fixture. Install valve upstream from filter
for water cooler. Comply with valve requirements specified in Section 22 05 23.12 "Ball
Valves for Plumbing Piping"

D. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary
Waste and Vent Piping."

ELECTRICAL CONNECTIONS

A. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."

B. Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.

C. Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.
1. Nameplates to be laminated acrylic or melamine plastic signs, as specified in

Section 26 05 53 "ldentification for Electrical Systems."
2. Nameplates to be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.

ADJUSTING

A. Adjust fixture flow regulators for proper flow and stream height.

B. Adjust pressure water-cooler temperature settings.

CLEANING

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and

debris. Repair damaged finish to match original finish.

MARCH No. 2194
224716/3



B. Clean fixtures, on completion of installation, according to manufacturer's written

instructions.
C. Provide protective covering for installed fixtures.
D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.
END OF SECTION
22013BID MARCH No. 2194
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SECTION 22 91 23

FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

11

1.2

13

14

1.5

22013BID

SUMMARY
A. Section Includes:
1. Pipes, tubes, and fittings.
2. Joining materials.
3. Manual gas shutoff valves.
4. Pressure regulators.
DEFINITIONS
A. CWP: Cold working pressure.
B. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient

temperatures and weather conditions. An example includes rooftop locations.

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

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

ACTION SUBMITTALS

A. Product Data:
1. Piping specialties.
2. Valves. Include pressure rating, capacity, settings, and electrical connection data
of selected models.
3. Pressure regulators. Indicate pressure ratings and capacities.

INFORMATIONAL SUBMITTALS

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

B. Certificates:

1. Welding certificates.
C. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated

with other services and utilities.

D. Field Quality-Control Submittals:
1. Field quality-control reports.
E. Qualification Statements: For professional engineer.

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For pressure regulators to include in emergency,
operation, and maintenance manuals.
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1.6

1.7

1.8

1.9

QUALITY ASSURANCE

A. Qualifications:
1. Steel Support Welding: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. Pipe Welding: Qualify procedures and operators in accordance with the ASME

Boiler and Pressure Vessel Code.
DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas
piping in accordance with requirements of authorities having jurisdiction.

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

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

D. Protect stored PE pipes and valves from direct sunlight.
PROJECT CONDITIONS
A. Perform site survey, research public utility records, and verify existing utility locations.

Contact utility-locating service for area where Project is located.

B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to
facilities occupied by Owner or others unless permitted under the following conditions,
and then only after arranging to provide purging and startup of natural-gas supply in
accordance with requirements indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed
interruption of natural-gas service.
2. Do not proceed with interruption of natural-gas service without Construction

Manager's written permission.

COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

B. Coordinate requirements for access panels and doors for valves installed and concealed
behind finished surfaces. Comply with requirements in Section 08 31 13 "Access Doors
and Frames."

C. Coordinate requirements for piping identification for natural-gas piping. Comply with

requirements in Section 22 05 53 "ldentification of Plumbing Piping and Equipment."

PART 2 - PRODUCTS

21

2.2

22013BID

SOURCE LIMITATIONS

A. Obtain each product type from single source from single manufacturer.
PERFORMANCE REQUIREMENTS

A. Comply with 2020 Fuel Gas Code of NYS.

B. Minimum Operating-Pressure Ratings:
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C.

1. Piping and Valves: 100 psig minimum unless otherwise indicated.

Natural-Gas System Pressure within Buildings:

1. Single Pressure: 0.5 psig or less.

2. 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.

3. Two pressure ranges. Primary pressure is more than 2 psig, but not more than 5
psig, and is reduced to secondary pressure of more than 0.5 psig, but not more
than 2 psig.

4. Three pressure ranges. Primary pressure is more than 2 psig, but not more than

5 psig, and is reduced to secondary pressures of more than 0.5 psig, but not
more than 2 psig, and is reduced again to pressures of 0.5 psig or less.

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.

PIPES, TUBES, AND FITTINGS

A

Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket
welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground
joint, and threaded ends.

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150,

including bolts, nuts, and gaskets of the following material group, end
connections, and facings:

a. Material Group: 1.1.

b. End Connections: Threaded or butt welding to match pipe.

c. Lapped Face: Not permitted underground.

d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum
O-rings, and spiral-wound metal gaskets.

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

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating
of epoxy, adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

JOINING MATERIALS

A.

B.

Joint Compound and Tape: Suitable for natural gas.

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

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

MANUAL GAS SHUTOFF VALVES

A.

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

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with
ASME B16.33.
1. CWP Rating: 125 psig.
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2. Threaded Ends: Comply with ASME B1.20.1.

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

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

5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller.
6. Service Mark: Valves NPS 1-1/4 to NPS 2 having initials "WOG" permanently
marked on valve body.
C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. A.Y. McDonald Mfg. Co.

b. Apollo Flow Controls; Conbraco Industries, Inc.

c. BrassCraft Manufacturing Co.; a Masco company.

d. Lyall, R. W. & Company, Inc.

e. Perfection Corporation.

Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground, Manual Gas
Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve
Schedule" articles.

CWP Rating: 600 psig.

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

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

Nogak~WN

© o

D. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78.

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

a. A.Y. McDonald Mfg. Co.

b. Mueller Co.

C. Xomox Corporation

Body: Cast iron, complying with ASTM A126, Class B.

Plug: Bronze or nickel-plated cast iron.

Seat: Coated with thermoplastic.

Stem Seal: Compatible with natural gas.

Ends: Threaded or flanged as indicated in "Underground, Manual Gas Shutoff
Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule"
articles.

Operator: Square head or lug type with tamperproof feature where indicated.
Pressure Class: 125 psig.

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

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

A. General Requirements:
1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
22013BID MARCH No. 2194
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4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for
regulators NPS 2-1/2 and larger.

Appliance Pressure Regulators: Comply with ANSI Z21.18.
1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:
Canadian Meter Company Inc.
b Dormont; a WATTS brand.
C. Eaton.
d. Harper Wyman Co.
e. Maxitrol Company.
f. SCP, Inc.
Body and Diaphragm Case: Die-cast aluminum.
Springs: Zinc-plated steel; interchangeable.
Diaphragm Plate: Zinc-plated steel.
Seat Disc: NBR.
Seal Plug: UV-stabilized, mineral-filled nylon.
Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint
finish.
Regulator may include vent limiting device, instead of vent connection, if
approved by authorities having jurisdiction.
9. Maximum Inlet Pressure: 1 psig.
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PART 3 - EXECUTION

3.1

3.2

3.3
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EXAMINATION

A

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

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

PREPARATION

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

B. Inspect natural-gas piping in accordance with 2020 Fuel Gas Code of New York State to
determine that natural-gas utilization devices are turned off in piping section affected.

C. Comply with2020 Fuel Gas Code of New York State requirements for preventing

accidental ignition.

INSTALLATION OF INDOOR PIPING

A

Comply with 2020 Fuel Gas Code of New York State for installation and purging of
natural-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicated locations and arrangements are used to size pipe and calculate
friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

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

Do not install piping in concealed locations unless sleeved with the sleeve open at both
ends.
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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.

Where installing piping above accessible ceilings, allow sufficient space for ceiling panel
removal.

Locate valves for easy access. Do not locate valves within return air plenums.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Verify final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not
install where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or
capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3
inches long and same size as connected pipe. Install with space below bottom of
drip to remove plug or cap.

2. Install sediment trap on both sides of regulators for gas reduction to 2 psig with
valve and capped.

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. Unions are not required at flanged connections.

Do not use natural-gas piping as grounding electrode.

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

Install pressure gauge upstream and downstream from each line regulator. Pressure
gauges are specified in Section 22 05 19 "Meters and Gauges for Plumbing Piping."

INSTALLATION OF VALVES

A

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

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

A

B.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints:

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

2. Cut threads full and clean using sharp dies.

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

4. Apply appropriate tape or thread compound to external pipe threads unless
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.

Welded Joints:

1. Construct joints in accordance with 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.

INSTALLATION OF HANGERS AND SUPPORTS

A

Comply with requirements in Section 22 05 29 "Hangers and Supports for Plumbing
Piping and Equipment" for hangers, supports, and anchor devices.

Install hangers for steel piping, with maximum horizontal spacing and minimum rod
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches of each fitting.

Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes,
and authorities having jurisdiction requirements, whichever are most stringent.

PIPING CONNECTIONS

A. Install natural-gas piping electrically continuous, and bonded to gas-appliance equipment
grounding conductor of the circuit powering the appliance in accordance with NFPA 70.

B. Where installing piping adjacent to appliances, allow space for service and maintenance
of appliances.

C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve
within 72 inches of each gas-fired appliance and equipment. Install union between valve
and appliances or equipment.

PAINTING

A. Paint exposed, metal piping, valves, service regulators, service meters and meter bars,

earthquake valves, and piping specialties, except components, with factory-applied paint
or protective coating.

1. Alkyd System: MPI EXT 5.1D.
a. Prime Coat: Alkyd anticorrosive metal primer
b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
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c. Topcoat: Exterior alkyd enamel flat.
d. Color: Yellow.

3.9 LABELING AND IDENTIFICATION

A. Comply with requirements in Section 22 05 53 "Identification for Plumbing Piping and
Equipment" for piping and valve identification.

3.10 FIELD QUALITY CONTROL

A. Tests and Inspections:
1. Test, inspect, and purge natural gas in accordance with2020 New York State
Fuel Gas Code and authorities having jurisdiction.
2. Natural-gas piping will be considered defective if it does not pass tests and
inspections.
B. Prepare test and inspection reports.

3.11 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG

A. Aboveground, branch piping NPS 1 and smaller is to be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping is to be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

3.12 ABOVEGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves in branch piping for single appliance are to be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

END OF SECTION
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GENERAL REQUIREMENTS FOR HVAC

PART 1 - GENERAL

11

1.2

22013BID

RELATED DOCUMENTS

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

1. The intent of this Section is to complement Division 01 Specifications and to
provide supplementary, trade-specific information.

2. Refer conflicting requirements to Architect for a decision before proceeding. If a
resolution is not obtained, assume the costliest to apply.

B. Thoroughly study all Drawings and Specifications before submitting bids.

C. Drawings and Specifications are to be considered as supplementing each other. Work
specified but not shown or shown but not specified shall be performed or furnished as
though mentioned in both Specifications and Drawings.

D. Details on Drawings are to be considered typical for similar applications unless
specifically noted otherwise.

SUMMARY

A. Bid shall include the cost of all labor, materials, tools, transportation, equipment,
insurance, temporary protection, rentals, permits, taxes, and all necessary and
miscellaneous items required to provide various systems shown and described complete
and in good operating condition whether or not these miscellaneous items are specifically
described in the Specifications or shown on the Drawings.

B. Install all work in accordance with all applicable codes and prepare supplemental detail
drawings and Shop Drawings reflecting purchased equipment requirements as necessary
to obtain approval of authorities having jurisdiction over this Project.

C. Guarantee workmanship, materials, and performance of this Division's systems in
accordance with the requirements of the Contract Documents.

D. The following are specifically included without limiting the generality implied by the

Drawings or Specifications:

1. HVAC systems including:

General-duty valves for HVAC piping.

Hangers and supports for HYAC piping and equipment.
Identification for HYAC piping and equipment.
Testing, adjusting, and balancing for HVAC.
Duct and HVAC piping insulation.

Direct digital control (DDC) system for HVAC.
Sequence of operations for HYAC controls.
hydronic piping and hydronic piping specialties.
Metal ducts.

Air duct accessories.

Flexible ducts.

Diffusers, registers, and grilles.

Gas vents.

Packaged energy recovery units.

Packaged, rooftop air-conditioning units.
Variable-refrigerant-flow HVAC systems.
Valance heating and cooling units.
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2. Apply firestopping to penetrations of fire-rated construction, to restore original
fire-resistance rating of assembly, and as indicated in this Division's
Specifications. Comply with requirements in this Section.
3. Submittal of forms and Drawings to review and permit agencies.
4. Submittals.
5. Record Documents.
6. Permits and Inspections: Apply for and obtain all required permits and
inspections for all work in this Contract; pay all related fees and charges.
ALLOWANCES
A. Refer to Division 01 Specifications.
UNIT PRICES
A. Refer to Division 01 Specifications.
ALTERNATES
A. Refer to Division 01 Specifications.

PROJECT MANAGEMENT AND COORDINATION

A. General Requirements:

1.

Drawings show general design arrangement; install work substantially as
indicated. Verify exact location and elevations on job. DO NOT SCALE
DRAWINGS.

Due to small scale of Drawings, it is not possible to indicate all offsets, fittings,
changes in elevation, interferences, etc. Adjust installation of piping, ductwork,
conduit, equipment locations, etc., to accommodate work with obstacles and
interferences encountered.

Advise the Construction Manager in timely manner of questions on equipment
locations, heights, etc.

Any reasonable location adjustment of equipment and associated services
requested by the Architect/ Construction Manager, prior to work being installed,
shall be done with no cost added to the Contract.

B. Coordination with Other Divisions:

1.

2.

Provide to other Divisions any information related to their appropriate trade
concerning the equipment or any work of this Contract in ample time to prevent
delay in building progress.
Interference:
a. Thoroughly coordinate work with other Divisions and:
1) Determine exact route or location of each piece of equipment,
associated services, etc., before fabrication and installation.
2) Maintain maximum headroom.
3) Obtain Engineer's review before installing any work below 7'-0"
clear headroom in mechanical areas.
4) Install work of this Division so that all equipment is serviceable
and operable.
b. Should Architect's details, field conditions, changes in equipment, or
Shop Drawing information necessitate an important rearrangement,
advise Architect and act in accordance with his directions.

C. Coordination with Drawings: Review all Drawings and if necessary, request copies of
Shop Drawings to coordinate work. If potential conflict occurs between this Division's
Drawings and another Drawing, advise Construction Manager and Architect in writing.
Do not proceed with work without written directive from Contract-designated authority.
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Scheduling and Procedure of Work:

1. The work of this Division shall be completed in accordance with Project schedule;
otherwise, the Construction Manager shall have the right to install, at this
Division's expense, any temporary work of this Division necessary to meet the
scheduled completion date.

2. As work occurs within or attached to existing structures:
a. Perform all work only on approved schedule.
b. Do not interfere with normal operation of existing systems.
c. Do not shut off any services without written authorization of Construction
Manager.
d. Do as much work as possible prior to the shutdown to minimize the
downtime.
e. Make temporary connections as necessary to maintain schedule agreed
upon, with no cost added to the Contract.
3. No radios, tape players, compact disc players, etc., shall be permitted on-site.
4, Proper work attire shall be worn at all times.
5. All Contractor personnel working at the Project site must obtain and display a

valid identification badge. All vehicles must display a valid parking permit. .Refer
to Division 01 Specifications for additional requirements, such as parking permits
and identification badges.

SUBMITTALS

A

E.

Supply submittals indicated in each Section of this Division's Specifications and in
accordance with requirements of Division 01 Specifications. Supply separate submittals
for each Section of Specifications and for each building.

Wiring Diagrams: Electrically operated equipment shall include factory-approved wiring
diagram illustrating proper connections to be made between equipment and power and
equipment and auxiliary controls (where applicable).

Penetration Firestopping: Submit product data and installer certificates signed by
installer certifying that products have been installed in compliance with requirements.

Clearly label each submittal with item name/description; Specifications' section,
paragraph and/or subparagraph; and any pertinent Drawing detail reference information.

Submit field quality-control reports when indicated in Part 3 of Division's Specifications.

QUALITY REQUIREMENTS

A

Contractor shall be licensed in accordance with New York State General Business Law,
Article 6-D.

Observation of the Work:

1. Architect/Engineer may make periodic visits to the job site to observe the general
progress and quality of the work. Architect/Engineer will not make continuous or
detailed on-site inspections to check the quality and/or quantity of work and will
not be responsible for this Division's failure to carry out construction work in
accordance with the Contract Documents, Project schedule, or unsound
construction procedures or practices.

Conflict Requirements:

1. Referenced Standards: If compliance with two or more standards is specified
and the standards establish different or conflicting requirements for minimum
quantities or quality levels, comply with the most stringent requirement. Refer
conflicting requirements that are different, but apparently equal, to Architect for a
decision before proceeding.
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D. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.
Perform additional quality-control activities required to verify that the Work complies with
requirements, whether specified or not.

REFERENCES

A. Industry Standards:

The following standards shall govern and shall constitute minimum requirements
as approved. If the requirements of this Division's Specifications exceed those of
the standards mentioned, this Division's Specifications shall govern.

1.
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Local and state building codes.
Local utility companies.
National Electrical Manufacturer's Association ("NEMA").
American Institute of Electronic and Electrical Engineers ("IEEE")
National Electrical Safety Code ("NESC").
National Electric Code ("NEC").
ETL, Factory Mutual ("FM"), or Underwriters Laboratories, Inc. ("UL"),
approved or listed, wherever applicable to materials.
American National Standards Institute ("ANSI").
National Fire Protection Association ("NFPA™)
Official Compilation of Codes, Rules and Regulations of the State of New
York (“NYCRR”) for education, health, and sanitary rules and
regulations, including:

a) NFPA 101, Life Safety Code, 2015 edition (Part 711.2).

2) Chapter XXXIII — State Fire Prevention and Building Code
Council, including:
a) Subchapter A — Uniform Fire Prevention and Building

Code (Uniform Code):

Uniform Fire Prevention and Building Code (Part 1219).
Residential Construction (Part 1220).

Building Construction (Part 1221).

Plumbing Systems (Part 1222).

Mechanical Systems (Part 1223).

Fuel Gas Equipment and Systems (Part 1224).

Fire Prevention (Part 1225).

Property Maintenance (Part 1226).

Existing Buildings (Part 1227).

) The following documents by reference: 2020 Residential
Code of New York State, 2020 Plumbing Code of New York
State, 2020 Mechanical Code of New York State, 2020
Building Code of New York State, 2020 Fire Code of New York
State, 2020 Existing Building Code of New York State, 2020
Fuel Gas Code of New York State, and 2020 Property
Maintenance Code of New York State.
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b) Subchapter B — State Energy Conservation Construction
Code (Energy Code):
(1) State Energy Conservation Construction Code (Part
1240).
(2) The following documents by reference: 2020 Energy
Conservation Construction Code, 2016 ASHRAE 90.1, and 2007
ASHRAE 183.

Federal Register Americans Disabilities Act ("ADA"); and ICC/ANSI
A117.1, the Handicapped Accessibility Code.

New York State Education Department ("SED") "Manual of Planning
Standards.”

Lewis County Administrative Rules and Regulations.

Any other standards mentioned in this Division’s Specifications.

MARCH No. 2194
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Materials and Equipment:

1. Electrical devices, materials, and packaged equipment shall be listed and labeled
by UL, FM, or ETL for the intended use and shall bear their label.
2. Plastic materials or equipment with plastic components cannot be installed or
used in or as part of a building unless:
a. Such covered product complies with the requirements of Chapter 26 of
the Building Code of New York State.
b. A report of such compliance has been filed with the Department of State

in accordance with the Building Code of New York State.

Before submitting bid, consult above codes, regulations, and requirements and make all
necessary provisions for same in bid.

TEMPORARY FACILITIES AND CONTROLS

A

Refer to Division 01 Specifications.

PRODUCT REQUIREMENTS

A

B.

Refer to Division 01 Specifications.

The term "product” shall mean items obtained for incorporating into the Work, whether
purchased for the Project or taken from previously purchased stock. The term "product”
includes terms "materials," "equipment,” "systems," and terms of similar intent.

The Contract is based on products specified herein, shown on Drawings, and as
authorized by addendum.

Ensure all products conform to the Drawings and Specifications with regard to space
requirements, performance, capacity, configuration, accessories, and materials of
construction.

Products furnished shall be new and, where used for similar purposes, of the same
manufacturer. To the fullest extent possible, provide like products from a single source.
If quantities from a single source cannot be provided, Architect/Engineer will make
determination.

Where the term "provide" is indicated, it shall have the same meaning as "furnish and
install." All products listed shall be furnished and installed unless specifically noted to the
contrary.

Where the term "or equal” or "or approved equal" is indicated, it shall mean the same as
"comparable product.”

Where "comparable product” is indicated, it shall mean a product that is demonstrated
and approved through submittal process to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product. Contractor's request for
comparable products will be considered when the following conditions are satisfied. If the
following conditions are not satisfied, Engineer may return requests without action,
except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce
the indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those
named in the Specifications. Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

3. Evidence that proposed product provides specified warranty.
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4. If requested, list of similar installations for completed projects with project names
and addresses and names and addresses of architects and owners, if requested.
5. If requested, samples.

Where the term "basis-of-design product,” including manufacturer and model number or
other designation, is indicated, intent is to establish the significant qualities related to
type, function, dimension, in-service performance, physical properties, appearance, and
other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the Specifications. Bear responsibility and cost for changes
made necessary by the use of products other than those of the basis-of-design product.

Where the term "substitution" is indicated, it shall mean changes in products, materials,
equipment, and methods of construction from those required by the Contract Documents
and proposed by Contractor.

1. The products described in the Contract Documents establish a standard of
required function, dimensions, appearance, and quality to be met by any
proposed substitution.

2. Contractor may make substitutions only with consent of Owner, after evaluation
by the Architect/Engineer and in accordance with a Change Order.

3. Substitution Procedures:

a. Follow substitution procedures indicated in Division 01 Specifications.

Wherever subparagraph titles below introduce lists, the following requirements apply for

product selection:

1. Available Manufacturers/Available Products: Subject to compliance with
requirements, manufacturers offering products that may be incorporated into the

Work include, but are not limited to, the manufacturers or products specified.

a. This is a non-restricted list. For unnamed manufacturer or unnamed
product, product is considered a comparable product, not a substitution,
and must be demonstrated and approved through submittal process.

2. Manufacturers/Products: Subject to compliance with requirements, provide one
of the specified products or products by one of specified manufacturers.

a. This is a restricted list. For unnamed manufacturer or unnamed product,
product is considered a substitution.

3. Basis-of-Design Product: Subject to compliance with requirements, provide the
product listed or a comparable product by one of the listed manufacturers.

a. Product by one of the listed manufacturers is considered a comparable
product, not a substitution, and must be demonstrated and approved
through submittal process.

b. For unnamed manufacturer or unnamed product, product is considered a
substitution.

Where "Manufacturer" or "Product” is indicated with only one named manufacturer or one
named product, provide the product of the named manufacturer or the listed product.
Comparable products or substitutions are not permitted.

Justification for acceptance or rejection of unnamed products, unnamed manufacturers,
comparable products, or product substitutions will not be demonstrated by the
Architect/Engineer.

Delivery, Storage, and Handling:

1. Deliver, store, and handle materials as recommended by the manufacturer.
2. Handle and store materials in a manner which will not damage materials.
3. Deliver and store materials throughout floor areas and in locations designated

by Construction Manager. Provide blocking or pallets to prevent materials from
becoming soiled.

4. Schedule deliveries with Construction Manager prior to shipping.
5. Be available at site to receive deliveries as scheduled.
6. Hoist all materials as necessary to complete this Division's scope of work.
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0. Warranties:
1. Refer to Sections of this Division's Specifications for specific warranties.
2. Refer to Division 01 Specifications for submittal of warranties.
EXECUTION
A. Examination of Premises and Existing Conditions:

1. Examine all existing conditions affecting compliance with Drawings and
Specifications by visiting site.

2. Ascertain access to site, available storage, and delivery facilities.

3. Verify all governing dimensions at site.

4. Inspect all adjacent work.

5. Verify the location, sizes, and invert elevation at points of connection of sanitary
sewer, storm sewer, and water-service piping; underground electrical services;
HVAC utility piping and other utilities.

6. No consideration shall be given for alleged misunderstandings. Proceeding with
the work indicates acceptance of existing conditions.

B. Roughing:

1. This Division's equipment shall be located generally as shown on Drawings;
however, check actual field conditions to determine exact locations and avoid
interference with other trades. Deviations from the Drawings proposed by this
Division must be reviewed by the Construction Manager before the changes are
made. Work improperly installed due to lack of construction verification shall be
corrected at the expense of this Division.

2. Before roughing for equipment furnished by others, obtain approved roughing
drawings and exact location for each piece of equipment.

3. Obtain Drawings or proper information giving final locations of all wiring, piping,
ductwork, and motor and control connections.

4, Unless otherwise detailed or specified:

a. All services shall be concealed in wall, above ceilings, etc.

b. Work shall be exposed only where approved by the Architect.

C. Notify Construction Manager and Architect if work cannot be concealed
as intended.

C. Cutting and Patching:

1. Provide removals, cutting, patching, and replacement required for installation of
the work in this Contract, except as noted on the Architectural (A series)
Drawings.

a. Provide patching for all existing openings caused by the removal of
existing ducts, fixtures, equipment, piping, conduit, cable tray, supports,
etc.

2. Before proceeding, meet at Project site with parties involved in cutting and
patching, including General Contractor; notify Construction Manager; review
areas of potential interference and conflict; coordinate procedures; and resolve
potential conflicts.

3. Patch shall match existing finishes.

4. Refer to Division 01 Specifications for additional requirements.

D. Connections to Equipment Furnished by Others:

1.

2.

3.

Various pieces of equipment will be furnished to the Project site and installed by
other Divisions.

Provide roughing-in and make final connections to equipment as indicated on the
Drawings and/or as required.

Before proceeding with the work, obtain full information regarding rough-in
measurements, equipment layouts, elevations, trim being furnished, and other
necessary data.

Upon request, Construction Manager will provide this Division with diagrams,
photographs, drawings, and/or specifications and other complete descriptive data
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E.

F.

G.

showing all mechanical and electrical connections. Do not rough without
approved layout from Construction Manager.

Provide accessories so that connections may be made in a manner that shall
meet all referenced regulations and codes.

See appropriate Sections of this Division’s Specifications for materials and
methods.

Adjustment of Systems:

1.

2.

Set aside in the cost breakdown a sum to cover work in adjusting and balancing
distribution systems.

No payment will be made for balancing until Work of this Division is completed to
the satisfaction of the Owner and Construction Manager.

Protection of Openings and Equipment:

1.

During handling and installation, clean and protect construction in progress and
adjoining materials already in place. Apply protective covering where required to
ensure protection from damage or deterioration at Substantial Completion.
Provide final protection and maintain conditions that ensure installed Work is
without damage or deterioration at time of Substantial Completion.

Protect equipment which is factory-finished using Kraft paper, cardboard, canvas,
reinforced polyethylene, etc. Clean and repaint damaged factory finish, matching
the original equipment finish.

Protect all equipment openings during construction with temporary plugs, caps,
or reinforced plastic.

Adequately protect existing flooring material, door frames, stairs, wall, etc.,
during construction. Use any combination of materials, such as plywood,
polyethylene sheeting, framing lumber, etc., so that existing finishes are
protected. Repair damage to existing finishes that were not completely
protected.

Progress Cleaning: Clean Project site and work areas daily, including common areas.
Enforce requirements strictly. Dispose of materials lawfully.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A

Salvage of Existing Materials: Obtain from Construction Manager a list of existing items
being removed, to be delivered to on-site storage as directed. Remove from site and
legally dispose of items not specifically noted on said list.

CLOSEOUT PROCEDURES

A

After all tests are made and installations pronounced satisfactory:

1.

2.
3

Thoroughly clean entire installation (both exposed surfaces and interiors) and
leave in clean condition.

Remove all debris caused by work.

Promptly remove tools, surplus materials, and trailer when work is finally
accepted.

Repair damage to wall and to ceiling surface treatments caused by airborne dirt and
debris from within ductwork systems.

Lubrication:

1.

Prior to final inspection and in the presence of Construction Manager:

a. Lubricate motors and motor-driven equipment in accordance with
manufacturer's recommendations.

b. Check for operation without objectionable noise and for correct rotational

direction. If noise or vibration is transmitted to occupied portions of the
building by piping, equipment, etc., make changes and additions with no
cost added to the Contract.
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D.

C. Check motor protective devices for proper size.
2. Provide neat, typewritten list of lubricant for each motor and moving parts.
a. Include list in operating and maintenance manual.

Valve Tagging Chart:
a. Include list in operating and maintenance manual.

Receipts for Loose Equipment:

1. Prior to request for final payment:
a. Deliver to Construction Manager the following loose equipment:
1) Diffuser and register adjustment keys.
2) Valve charts.
3) Control cabinet keys and any special tools needed to
access/operate HVAC equipment.
4) List of passwords/codes for access to and use of control
system/energy management system (EMS).
5) Spare filter sets.
b. Obtain signed receipt for delivered loose equipment.
2. Include receipt in operations and maintenance manual.

Refer to Division 01 Specifications for additional information on Project closeout and
cleanup.

OPERATION AND MAINTENANCE DATA

A

Submit 3 complete copies of operating and maintenance manuals for each building to
the Construction Manager 60 days prior to scheduled date of substantial completion.
Noncompliance or incomplete submittal will be rejected and returned for resubmittal.

1. Photocopy paragraphs B and C below to be used a checklist for compliance with
materials, format, and data.

2. Once items are compiled, place a checkmark in the brackets for items included
and strike through the items that do not apply.

3. Submit checklist with operating and maintenance manuals.

The operating and maintenance manuals shall consist of and will be reviewed for the
following format and contents.

1. Binder:
a. [ IThree-ring, plain black, vinyl binder free of vendor/contractor logos,
etc.
b. [ 1Cover and spine (binder) identification including:
1) [ IManual title: "OPERATION AND MAINTENANCE MANUAL."
2) [ 1Owner.
3) [ 1Project title.
4) [ JOwner's project number.
5) [ IYear of construction.
6) [ 1Trade(s).
7) [ JVolume number and total number of volumes (e.g., Volume 1
of 2).
2. Contents:
a. [ 1Project title page (enclosed in clear, transparent plastic sleeve) to

match cover identification with at least one-third page blank for review
stamp and comments.
b. [ 1Project directory page (enclosed in a clear transparent plastic sleeve)
including name, address, and telephone number of:
1) [ 1Owner.
2) [ JArchitect.
3) [ JEngineer.
4) [ 1Contractor.
5) [ ]Subcontractor.
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C.

[ ITable of contents (enclosed in a clear, transparent plastic sleeve)
arranged to follow Specifications order (with format as list below):
1) [ JWarranty letter.

2) [ ISummary of scheduled maintenance.

3) [ JLubrication summary.

4) [ ]Valve charts.

5) [ IReplacement filter media and size summary.

6) [ JList of maintenance parts, repair/replacement parts, and
recommended spare parts, including equipment name, part
number, and suppliers (name, address, and phone number).

7) [ 1Letters of certification for required system tests.

8) [ JInclude on table of contents the following information for each
product:

Spec. Section Equipment Supplying Local Telephone
Number Description Company Representative | Number
230500 Widgets Acme Company John Doe 555-1212
d. [ ISubmittals as indicated in "Submittals" Article of this Section, including:
1) [ JApproved copies of all submittals, including parts lists.
2) [ ]Material safety data sheets for:
a) [ JFirestopping.
b) [ IInsulations, facings, and adhesives.
c) [ 1Duct sealants.

3) [ ]Installation, operating, and maintenance instructions.

4) [ JWiring diagrams.

5) [ ]Warranties.

6) [ 1Test reports.

[ JProduct Identification:

1.
2.
3

4.

[ 1Provide indexed cardstock dividers between each submittal group.
[ JArrange in an order corresponding to the original Project's Specifications.
[ ]Where cataloged data covers more than one item, highlight applicable sections

and identify corresponding equipment as marked on Drawings.

a.

b.

C.

d.

[ ]Instructions shall include:

Time schedule for maintenance work (list each item of mechanical
equipment requiring inspection, lubrication, or service) and description of
the performance of such maintenance.

List of types of bearings for each piece of equipment with the type of
lubricant required and frequency of lubrication.

Sequence of operating and/or flow diagrams for each of the systems,
including emergency procedures.

Normal starting, operating, and shutdown procedures.

PROJECT RECORD DOCUMENTS

A

Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as
they occur; do not wait until end of Project.

Maintenance of Record Documents and Samples: Store record documents and samples
in the field office apart from the Contract Documents used for construction. Do not use
project record documents for construction purposes. Maintain record documents in good
order and in a clean, dry, legible condition, protected from deterioration and loss. Provide
access to project record documents for Construction Manager's, Architect's, and/or
Engineer's reference during normal working hours.

Record Drawings:

1.

Maintain one set of marked-up paper copies of the Contract Drawings and Shop

Drawings, incorporating new and revised drawings as modifications are issued.

MARCH No. 2194
230010/10




22013BID

e.

f.

Preparation: Mark record prints to show the actual installation where
installation varies from that shown originally. Require individual or entity
who obtained record data, whether individual or entity is Installer,
subcontractor, or similar entity, to provide information for preparation of
corresponding marked-up record prints.

1) Give particular attention to information on concealed elements
that would be difficult to identify or measure and record later.

2) Accurately record information in an acceptable drawing
technique.

3) Record data as soon as possible after obtaining it.

4) Record and check the markup before enclosing concealed
installations.

5) Cross-reference record prints to corresponding archive

photographic documentation.
Content: Types of items requiring marking include, but are not limited to,
the following:
1) Dimensional changes to Drawings.
2) Revisions to details shown on Drawings.
3) Locations and depths of underground utilities.
4) Revisions to routing of piping and conduits.
5) Revisions to electrical circuitry.
6) Actual equipment locations.
7) Locations of concealed internal utilities.
8) Duct size and routing.
9) Locations of isolation valves, balance valves, drain valves, air

vents.

10) Locations of sensors for temperatures, pressures, smoke,
carbon monoxide, and carbon dioxide.

11) Locations of fire, smoke, and volume dampers.

12) Changes made by Change Order or Construction Change
Directive.

Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only
schematically.

Mark the Contract Drawings and Shop Drawings completely and
accurately. Use personnel proficient at recording graphic information in
production of marked-up record prints.

Mark record sets with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

Mark important additional information that was either shown
schematically or omitted from original Drawings.

Note Construction Change Directive numbers, alternate numbers,
Change Order numbers, and similar identification, where applicable.

13)
14)
15)
16)

Submittals: Comply with the following:

a.

Submit Record Drawings as follows:
1) Initial Submittal:

a) Submit paper-copy of marked-up record prints to
Engineer for review. Submit a copy of each drawing,
whether or not changes and additional information were
recorded.

b) Engineer will indicate whether general scope of
changes, additional information recorded, and quality of
drafting are acceptable.

2) Final Submittal:

a) At the end of Project and after incorporating Engineer's

review comments, submit paper-copy of final marked-up
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E.

record prints and PDF electronic files of scanned record
prints on a digital video disk recordable (DVD-R) to
Construction Manager. Print each drawing, whether or
not changes and additional information were recorded.

Format: Identify and date each record Drawing; include the designation

"PROJECT RECORD DRAWING" in a prominent location.

1) Record Prints: Organize record prints into manageable sets.
Bind each set with durable paper cover sheets. Include the
following identification on cover sheets.

2) PDFs: Organize into separate electronic files that correspond to
each sheet of the Contract Drawings. Name each file with the
sheet identification (i.e., Drawing Number). Include the following
identification on DVD-R.

3) Identification: As follows:
a) Project name.
b) Date.
c) Designation "PROJECT RECORD DRAWINGS."
d) Name of Architect.
)

Name of Contractor.

@

Record Specifications: Comply with the following:

Preparation: Mark Specifications to indicate the actual product installation where
installation varies from that indicated in Specifications, addenda, and contract
modifications.

1.

a.

b.

C.

d.

Give particular attention to information on concealed products and
installations that cannot be readily identified and recorded later.

Mark copy with the proprietary name and model number of products,
materials, and equipment furnished, including substitutions and product
options selected.

Record the name of manufacturer, supplier, Installer, and other
information necessary to provide a record of selections made.

Note related Change Orders, record Product Data, and record Drawings
where applicable.

Submittal: Submit paper copy of Record Specifications, including addenda and
contract modifications, and scanned PDF electronic file(s) of marked-up paper
copy of Specifications on DVD-R to Construction Manager. Identification shall be
as stated hereinbefore for Record Drawings.

Refer to Division 01 Specifications.

DEMONSTRATION AND TRAINING

A

Owner's designated operating personnel shall be instructed in the care and operation of
the systems in accordance with manufacturer's instructions and as indicated in these

Specifications.

Coordinate instruction schedule with Owner's operations. Notify Owner's personnel in
advance of training. Adjust schedule as required to minimize disrupting Owner's
operations and to ensure availability of Owner's personnel.

Coordinate content of training modules with content of approved emergency, operation,
and maintenance manuals. Do not submit instruction program until operation and
maintenance data has been reviewed and approved by Architect.

Training shall include, but not be limited to, the following systems:
All HVAC equipment and systems including temperature controls.

1.
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1.18 WORK RELATED TO ASBESTOS AND WORK IN ASBESTOS-CONTAMINATED AREAS

A

Portions of the existing mechanical systems and general construction are believed to be
insulated or constructed with asbestos-containing materials.

Asbestos-containing materials have reportedly contaminated portions of the crawlspace
and ceiling plenum.

Do not disturb such materials.

Where work is unavoidable in contaminated areas, employ or subcontract the services of
an "Allied Trade Certified Mechanic" (ATCM) to perform the work of this Division.

It is understood that a separate contract has been, or will be, issued for the abatement of
portions of the asbestos-containing materials.

PART 2 - PRODUCTS

21 PENETRATION FIRESTOPPING

A

Available Manufacturers:

A/D Fire Protection Systems Inc.
Grace Construction Products.
Hilti, Inc.

Johns Manwville.

Nelson Firestop Products.
NUCO Inc.

Passive Fire Protection Partners.
RectorSeal Corporation.

. Specified Technologies Inc.

10. 3M Fire Protection Products.

11. Tremco, Inc.; Tremco Fire Protection Systems Group.
12. USG Corporation.

CoN>O~WN =S

Provide penetration firestopping materials that are compatible with one another,
substrates, and penetrating items if any.

Penetrations in Fire-Resistance-Rated Walls and Horizontal Assemblies: Provide
penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on
testing at a positive pressure differential of 0.01-inch wg.

1. F-Rating at Fire-Resistance-Rated Walls: Not less than that of construction
penetrated.
2. F-Rating at Horizontal Assemblies: At least 1 hour, but not less than that of

construction penetrated.

Penetrations in Smoke Barriers: Provide penetration firestopping with ratings determined
per UL 1479.

PART 3 - EXECUTION

3.1 PENETRATION FIRESTOPPING

A

22013BID

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

END OF SECTION
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SECTION 23 05 23.12
BALL VALVES FOR HVAC PIPING
PART 1 - GENERAL
11 SUMMARY

A. Section Includes:
1. Bronze ball valves.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of valve.
PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. ASME Compliance:
1. ASME B1.20.1 for threads for threaded-end valves.
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.
3. ASME B16.18 for cast copper solder-joint connections.
4. ASME B16.22 for wrought copper and copper alloy solder-joint connections.
5. ASME B16.34 for flanged and threaded end connections.
6. ASME B31.9 for building services piping valves.

B. Provide bronze valves made with dezincification-resistant materials. Bronze valves made
with copper alloy (brass) containing more than 15 percent zinc are not permitted.

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

D. Valve Sizes: Same as upstream piping unless otherwise indicated.
E. Valve Actuator Types:
1. Hand Lever: For quarter-turn valves smaller than NPS 4.
F. Valves in Insulated Piping:
1. Provide 2-inch extended neck stems.
2. Extended operating handles with nonthermal-conductive covering material, and

protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.
3. Memory stops that are fully adjustable after insulation is applied.

2.2 BRONZE BALL VALVES

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim, Threaded or
Soldered Ends:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
b Crane; a Crane Co. brand.
C. Hammond Valve.
d. Jenkins Valves; a Crane Co. brand.
e Milwaukee Valve Company.

22013BID MARCH No. 2194
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f. NIBCO INC.

g. Red-White Valve Corp.

h. Stockham; a Crane Co. brand.
i. Viega LLC.

j. WATTS.

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded or soldered.
Seats: PTFE.

. Stem: Stainless steel.

0. Ball: Stainless steel, vented.
1. Port: Full.

220N WN

PART 3 - EXECUTION

3.1

3.2

22013BID

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.

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

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material

composition is suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves. Remove defective
valves from site.

INSTALLATION OF VALVES

A

o O

m

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

Provide support of piping adjacent to valves such that no force is imposed upon valves.
Locate valves for easy access.

Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full valve actuation movement.

Adhere to manufacturer's written installation instructions. When soldering or brazing
valves, do not heat valves above maximum permitted temperature. Do not use solder

with melting point temperature above valve manufacturer's recommended maximum.

Adjust valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves exhibiting leakage.
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3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified SWP classes or CWP ratings are unavailable, provide the same
types of valves with higher SWP classes or CWP ratings.

B. Select valves with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-
joint valve-end option or press-end option is indicated in valve schedules below.
2. For Steel Piping, NPS 2 and Smaller: Threaded ends.

3.4 WATER/GLYCOL VALVE SCHEDULE
A. Pipe NPS 2 and Smaller: Bronze ball valves, two-piece, with stainless-steel trim, full port,
and threaded, solder, or press-connection-joint ends.
1. Valves may be provided with solder-joint ends instead of threaded ends.

END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Fastener systems.
4. Equipment supports.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:
1. Trapeze pipe hangers.
2. Equipment supports.

PART 2 - PRODUCTS
21 PERFORMANCE REQUIREMENTS
A. Structural Performance: Hangers and supports for HVAC piping and equipment shall

withstand the effects of gravity loads and stresses within limits and under conditions
indicated according to ASCE/SEI 7.

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

supported equipment and connected systems and components.

2.2 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized, hot-dipped galvanized, or electro-
galvanized.
3. Nonmetallic Coatings: Plastic-coated, or epoxy powder-coated.
4. Hanger Rods: Continuous-thread rod, nuts, and washer made of corrosion-

resistant carbon steel.

B. Copper Pipe and Tube Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-
fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated
steel.

23 TRAPEZE PIPE HANGERS

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made
from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts,
saddles, and U-bolts.
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2.5

FASTENER SYSTEMS

A

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

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Hilti, Inc.
b. ITW Ramset/Red Head; lllinois Tool Works, Inc.
C. MKT Fastening, LLC.
d. Simpson Strong-Tie Co., Inc.

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

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. B-line, an Eaton business.
b. Hilti, Inc.
C. ITW Ramset/Red Head; lllinois Tool Works, Inc.
d. MKT Fastening, LLC.

EQUIPMENT SUPPORTS

A

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

PART 3 - EXECUTION

3.1

3.2
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APPLICATION

A

Comply with requirements in Section 23 00 10 "General Requirements for HVAC" for
firestopping materials and installation for penetrations through fire-rated walls, ceilings,
and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib.

HANGER AND SUPPORT INSTALLATION

A

Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. 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 for
individual pipe hangers.

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads
being supported. Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and
support together on field-assembled strut systems.
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3.3

3.4
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Fastener System Installation:

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

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

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

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

Install hangers and supports to allow controlled thermal movement of piping systems, to

permit freedom of movement between pipe anchors, and to facilitate action of expansion
joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments attached 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.

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

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

Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building

services piping.

EQUIPMENT SUPPORTS

A

B.

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

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

METAL FABRICATIONS

A

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

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

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with
the following:
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3.5

3.6

3.7
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1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and

so contours of welded surfaces match adjacent contours.

ADJUSTING

A

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

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
PAINTING
A Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.
B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A780/A780M.

HANGER AND SUPPORT SCHEDULE

A

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not
specified in piping system Sections.

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

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

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

Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

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 non-insulated
or insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F,
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of
insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2
to NPS 24 if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow
off-center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of

non-insulated, stationary pipes NPS 3/4 to NPS 8.
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7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.
9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-

insulated, stationary pipes NPS 1/2 to NPS 8.

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For
suspension of non-insulated, stationary pipes NPS 3/8 to NPS 8.

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension
of non-insulated, 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.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers
NPS 3/4 to NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers

NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy
loads.

2 Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4 Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping
installations.

Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape.

2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of
beams, channels, or angles.

3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of
beams.

4. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if
loads are considerable and rod sizes are large.

5. C-Clamps (MSS Type 23): For structural shapes.

6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required

tangent to flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of

steel I-beams for heavy loads.

9. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

10. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

11. 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.

12. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

o N
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13. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

K. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Pipe labels.
2. Duct labels.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

PART 2 - PRODUCTS

21 PIPE LABELS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Brady Corporation.
2. Craftmark Pipe Markers.
3. Marking Services Inc.
4. Seton Identification Products; a Brady Corporation company.

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with
lettering indicating service and showing flow direction in accordance with ASME A13.1.

C. Letter and Background Color: As indicated for specific application under Part 3.

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference
of pipe and to attach to pipe without fasteners or adhesive.

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

F. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:
1. Pipe size.
2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping.
Arrows may be either integral with label or applied separately.
3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

2.2 DUCT LABELS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Brady Corporation.
2. Craftmark Pipe Markers.
3. Marking Services Inc.
4. Seton Identification Products; a Brady Corporation company.
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General Requirements for Manufactured Duct Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Letter and Background Color: As indicated for specific application under Part 3.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size
of principal lettering.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings. Also include the following:

1. Duct size.

2. Flow-Direction Arrows: Include flow-direction arrows on distribution ducts. Arrows
may be either integral with label or may be applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

PART 3 - EXECUTION

3.1

3.2

3.3

22013BID

PREPARATION

A

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants,
as well as dirt, oil, grease, release agents, and other substances that could impair bond
of identification devices.

INSTALLATION, GENERAL REQUIREMENTS

A

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.

Locate identifying devices so that they are readily visible from the point of normal
approach.

INSTALLATION OF PIPE LABELS

A

B.

Install pipe labels showing service and flow direction with permanent adhesive on pipes.

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of
concealed piping.

3. Within 3 ft. of equipment items and other points of origination and termination.

4. Spaced at maximum intervals of 50 ft. along each run. Reduce intervals to 25 ft.

in areas of congested piping, ductwork, and equipment.
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C. Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including pipes
where flow is allowed in both directions.

D. Pipe-Label Color Schedule:
1. Heating Piping: Black letters on an ANSI Z535.1 safety-orange background.
2. Refrigerant Piping: Black letters on an ANSI Z535.1 safety-orange background.

3.4 INSTALLATION OF DUCT LABELS

A. Install self-adhesive duct labels showing service and flow direction with permanent
adhesive on air ducts.
1. Provide labels in the following color codes:
a. For air supply ducts: White letters on blue background.
b. For air return ducts: White letters on blue background.
C. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White letters

on blue background.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 - GENERAL

11 SUMMARY

A. Section Includes:
1. Testing, Adjusting, and Balancing of Air Systems:
a. Constant-volume air systems.
2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:
a. Constant-flow hydronic systems.
3. Testing, adjusting, and balancing of equipment.
4. Testing, adjusting, and balancing of existing HVAC systems and equipment.

1.2 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. NEBB: National Environmental Balancing Bureau.

C. TAB: Testing, adjusting, and balancing.

D. TABB: Testing, Adjusting, and Balancing Bureau.

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

G. AHJ: Authority having jurisdiction.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB specialist and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

B. Certified TAB reports.
C. Sample report forms.
D. Instrument calibration reports, to include the following:
1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.

14 QUALITY ASSURANCE

A. TAB Specialists Qualifications, Certified by AABC , NEBB or TABB:
1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or
TABB.
B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in

ASHRAE 111, Section 4, "Instrumentation."
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1.5

C.

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

FIELD 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.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

3.2

22013BID

EXAMINATION

A

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems designs that may preclude proper TAB of systems and
equipment.

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

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

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

F. Examine control valves for proper installation for their intended function of isolating,
throttling, diverting, or mixing fluid flows.

G. Examine control dampers for proper installation for their intended function of isolating,
throttling, diverting, or mixing air flows.

H. Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set points
if different from indicated values.

PREPARATION

A. Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.
2 Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.
4 Sample forms with specific identification for all equipment.
B. Perform system-readiness checks of HVAC systems and equipment to verify system

readiness for TAB work. Include, at a minimum, the following:

1. Airside:
a. Verify that leakage and pressure tests on air distribution systems have
been satisfactorily completed.
b. Duct systems are complete with terminals installed.
C. Volume, smoke, and fire dampers are open and functional.
d. Clean filters are installed.
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3.3

3.4

3.5
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e. Fans are operating, free of vibration, and rotating in correct direction.

f. Variable-frequency controllers' startup is complete and safeties are
verified.

g. Automatic temperature-control systems are operational.

h. Ceilings are installed.

i. Windows and doors are installed.

j Suitable access to balancing devices and equipment is provided.

2. Hydronics:

a. Verify leakage and pressure tests on water distribution systems have
been satisfactorily completed.
Piping is complete with terminals installed.
Water treatment is complete.
Systems are flushed, filled, and air purged.
Control valves are functioning in accordance with the sequence of
operation.
f. Shutoff and balance valves have been verified to be 100 percent open.
g. Suitable access to balancing devices and equipment is provided.

pooo

GENERAL PROCEDURES FOR TESTING AND BALANCING

A

Perform testing and balancing procedures on each system in accordance with the
procedures contained in any of the following and in this Section:

1. AABC's "National Standards for Total System Balance."
2. ASHRAE 111.
3. NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of

Environmental Systems."

Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

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

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

3. Install and join new insulation that matches removed materials. Restore

insulation, coverings, vapor barrier, and finish in accordance with
Section 23 07 13 "Duct Insulation," Section 23 07 16 "HVAC Equipment
Insulation," and Section 23 07 19 "HVAC Piping Insulation."

Mark equipment and balancing devices, including damper-control positions, valve
position indicators, fan-speed-control levers, and similar controls and devices, with paint
or other suitable, permanent identification material to show final settings.

TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

A.

Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not
limited to, the following:

Radiant heaters.

Condensing units.

Energy-recovery units.

Rooftop air-conditioning units.

Valance heating units.

abrwh =

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes
with required fan volumes.

Prepare schematic diagrams of systems' Record drawings duct layouts.
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C. Determine the best locations in main and branch ducts for accurate duct-airflow

measurements.
D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
E. Verify that motor starters are equipped with properly sized thermal protection.
F. Check dampers for proper position to achieve desired airflow path.
G. Check for airflow blockages.
H. Check condensate drains for proper connections and functioning.

l. Check for proper sealing of air-handling-unit components.
3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed
listed by fan manufacturer.
1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that
simulates minimum outdoor-air conditions.
b. Where duct conditions allow, measure airflow by main Pitot-tube
traverse. If necessary, perform multiple Pitot-tube traverses close to the
fan and prior to any outlets, to obtain total airflow.

C. Where duct conditions are unsuitable for Pitot-tube traverse
measurements, a coil traverse may be acceptable.
2. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible
connection.
b. Measure static pressure directly at the fan inlet or through the flexible
connection.
c. Measure static pressure across each component that makes up the air-
handling system.
d. Report artificial loading of filters at the time static pressures are
measured.
3. Review Contractor-prepared shop drawings and Record drawings to determine

variations in design static pressures versus actual static pressures. Calculate
actual system-effect factors. Recommend adjustments to accommodate actual
conditions.

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

5. Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate dampers and
measure fan-motor amperage to ensure that no overload occurs. Measure
amperage in full-cooling, full-heating, economizer, and any other operating mode
to determine the maximum required brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows.
1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.

C. Adjust air inlets and outlets for each space to indicated airflows.
1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
2. Measure inlets and outlets airflow.
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3.8
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3. Adjust each inlet and outlet for specified airflow.
4. Re-measure each inlet and outlet after they have been adjusted.

Verify final system conditions.

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

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

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

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

Measure and record all operating data.

Record final fan-performance data.
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GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A

Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals
and manufacturer-recommended testing procedures. Crosscheck the summation of
required coil and equipment flow rates with pump design flow rate.

Prepare schematic diagrams of systems' Record drawings piping layouts.

In addition to requirements in "Preparation” Article, prepare hydronic systems for testing
and balancing as follows:

1. Check existing expansion tank(s) for proper setting.

2. Check highest vent for adequate pressure.

3. Locate existing start-stop and disconnect switches, electrical interlocks, and
motor controllers.

4. Check that air has been purged from the system.

Measure and record upstream and downstream pressure of each piece of equipment.
Measure and record upstream and downstream pressure of pressure-reducing valves.
Check settings and operation of automatic temperature-control valves, self-contained

control valves, and pressure-reducing valves. Record final settings.
1. Check settings and operation of each safety valve. Record settings.

PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

A

Adjust flow-measuring devices installed at terminals for each space to design water
flows.

1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4 Position control valves to bypass the coil, and adjust the bypass valve to

maintain design flow.
5. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified
range.
2. Perform temperature tests after flows have been verified.

Verify final system conditions as follows:

1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
3. Mark final settings.
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3.9 PROCEDURES FOR AIR-COOLED CONDENSING UNITS

A. Verify proper rotation of fan(s).

B. Measure and record entering- and leaving-air temperatures.

C. Measure and record entering and leaving refrigerant pressures.

D. Measure and record operating data of compressor(s), fan(s), and motors.

3.10 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
and equipment with fan(s).

2. Measure and record flows, temperatures, and pressures of each piece of
equipment in each hydronic system. Compare the values to design or nameplate
information, where information is available.

3. Measure motor voltage and amperage. Compare the values to motor nameplate

information.

Check the refrigerant charge.

Check the condition of filters.

Check the condition of coils.

Check the operation of the drain pan and condensate-drain trap.

Check bearings and other lubricated parts for proper lubrication.

Report on the operating condition of the equipment and the results of the
measurements taken. Report deficiencies.

©oND>GO A

B. TAB After Construction: Before performing testing and balancing of renovated existing
systems, inspect existing equipment that is to remain and be reused to verify that existing
equipment has been cleaned and refurbished in accordance with renovation scope
indicated by Contract Documents. Verify the following:

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.

ook wN =~

C. Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.
Compare the indicated airflow of the renovated work to the measured fan
airflows, and determine the new fan speed and the face velocity of filters and
coils.

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 rates and water flow rates by
more than 5 percent, make equipment adjustments to achieve the calculated
rates. If increase or decrease is 5 percent or less, equipment adjustments are not

required.
4. Balance each air outlet.
3.11 TOLERANCES
A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 10 percent or

minus 5 percent. If design value is less than 100 cfm, within 10 cfm.
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2. Air Outlets and Inlets: Plus 10 percent or minus 5 percent. If design value is less
than 100 cfm, within 10 cfm.

3. Heating Flow Rate: Plus 10 percent or minus 5 percent. If design value is less
than 10 gpm, within 10 percent.

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

FINAL REPORT

A

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

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

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

3. Certify validity and accuracy of field data.

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

1. Fan curves.

2. Manufacturers' test data.

3. Field test reports prepared by system and equipment installers.

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

General Report Data: In addition to form titles and entries, include the following data:
Title page.
Name and address of the TAB specialist.
Project name.
Project location.
Architect's name and address.
Engineer's name and address.
Contractor's name and address.
Report date.
Signature of TAB supervisor who certifies the report.
0. Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.
11. 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.
12. Nomenclature sheets for each item of equipment.
13. Data for terminal units, including manufacturer's name, type, size, and fittings.
14. Notes to explain why certain final data in the body of reports vary from indicated
values.
15. Test conditions for fans performance forms, including the following:
a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
C. Heating coil, dry-bulb conditions.
d. Other system operating conditions that affect performance.

SVONooARLON =

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

Quantities of outdoor, supply, return, and exhaust airflows.

Water flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

IZECEE NS
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E.

7. Position of balancing devices.

Instrument Calibration Reports:

1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

®o0TO

VERIFICATION OF TAB REPORT

A

The TAB specialist's test and balance engineer shall conduct the inspection in the
presence of Construction Manager.

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

If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the TAB shall be considered
incomplete and shall be rejected.

If recheck measurements find the number of failed measurements noncompliant with

requirements indicated, proceed as follows:

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

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

Prepare test and inspection reports.

END OF SECTION

MARCH No. 2194
230593/8



SECTION 23 07 13

DUCT INSULATION

PART 1 - GENERAL

11 SUMMARY

A.

Section includes insulating the following duct services:

1. Indoor, concealed supply and outdoor air.

2. Indoor, exposed supply and outdoor air.

3. Indoor, concealed exhaust between isolation damper and penetration of building
exterior, and for 10 feet inboard from isolation damper.

4. Indoor, exposed exhaust between isolation damper and penetration of building

exterior, and for 10 feet inboard from isolation damper.

1.2 ACTION SUBMITTALS

A

Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied if any).

13 QUALITY ASSURANCE

A

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

14 DELIVERY, STORAGE, AND HANDLING

A

Packaging: Insulation material containers are to be marked with the manufacturer's
name, appropriate ASTM standard designation, type and grade, and maximum use
temperature.

1.5 COORDINATION

A.

B.

Coordinate sizes and locations of supports and hangers.

Coordinate clearance requirements with duct Installer for duct insulation application.
Before preparing ductwork Shop Drawings, establish and maintain clearance
requirements for installation of insulation and finishes and for space required for
maintenance.

1.6 SCHEDULING

A

Schedule insulation application after pressure testing systems. Insulation application may
begin on segments that have satisfactory test results.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A.

22013BID

Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM EB84, by a testing agency acceptable
to authorities having jurisdiction. Factory label insulation, jacket materials, adhesive,
mastic, tapes, and cement material containers with appropriate markings of applicable
testing agency.
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1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Duct Insulation Schedule" shown on Drawings.
Products do not contain asbestos, lead, mercury, or mercury compounds.

Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 450 deg F in accordance with ASTM C411. Comply with
ASTM C553, Type Il, and ASTM C1290, Type Il with factory-applied FSK jacket and
integral vapor barrier. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a. CertainTeed Corporation; Saint-Gobain North America.

b Johns Manville; a Berkshire Hathaway company.

c Knauf Insulation.

d. Manson Insulation Inc.

e Owens Corning.

Glass-Fiber Board Insulation: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature between 35 deg F and 250 deg F for jacketed and between
35 deg F and 450 deg F for unfaced in accordance with ASTM C411. Comply with
ASTM C612, Type IA or Type IB. For duct and plenum applications, provide insulation
with factory-applied ASJ and integral vapor barrier. Factory-applied jacket requirements
are specified in "Factory-Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a. CertainTeed Corporation; Saint-Gobain North America.

b Johns Manville; a Berkshire Hathaway company.

c Knauf Insulation.

d. Manson Insulation Inc.

e Owens Corning.

High-Temperature, Glass-Fiber Board: Glass fibers bonded with a thermosetting resin;
suitable for maximum use temperature up to 1000 deg F in accordance with ASTM C411.
Comply with ASTM C612, Type lll, unfaced.
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a. CertainTeed Corporation; Saint-Gobain North America.

b Johns Manville; a Berkshire Hathaway company.

C. Knauf Insulation.

d. Manson Insulation Inc.

e Owens Corning.

ADHESIVES

A

Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

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

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b Eagle Bridges - Marathon Industries.
C. Foster Brand; H. B. Fuller Construction Products.
d Mon-Eco Industries, Inc.
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C.

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

1.

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

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.

C. Foster Brand; H. B. Fuller Construction Products.
d. Mon-Eco Industries, Inc.

MASTICS AND COATINGS

A
B.
1.
2.
3.
4.
5.
SEALANTS
A.

Materials are compatible with insulation materials, jackets, and substrates.

Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.

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

a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
c. Knauf Insulation.

d. Vimasco Corporation.

Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for
insulation type and service conditions.

Service Temperature Range: Minus 20 to plus 180 deg F.

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

Color: White.

ASJ Flashing Sealants:

1.

gk

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

a. Childers Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller Construction Products.

Materials are 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.

FACTORY-APPLIED JACKETS

A.

TAPES

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

1.

2.

3.

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

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.
ASJ+: All-service jacket composed of aluminum foil reinforced with glass scrim
bonded to a kraft paper interleaving with an outer film leaving no paper exposed,;
complying with ASTM C1136, Types I, II, 1, IV, and VII.

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

1.

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

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation, Specialty Tapes Division.

MARCH No. 2194
230713/3


http://www.specagent.com/Lookup?ulid=3071
http://www.specagent.com/Lookup?uid=123457204755
http://www.specagent.com/Lookup?uid=123457204756
http://www.specagent.com/Lookup?uid=123457204757
http://www.specagent.com/Lookup?uid=123457204758
http://www.specagent.com/Lookup?ulid=3073
http://www.specagent.com/Lookup?uid=123457204771
http://www.specagent.com/Lookup?uid=123457204767
http://www.specagent.com/Lookup?uid=123457204770
http://www.specagent.com/Lookup?uid=123457204769
http://www.specagent.com/Lookup?ulid=3079
http://www.specagent.com/Lookup?uid=123457204786
http://www.specagent.com/Lookup?uid=123457205121
http://www.specagent.com/Lookup?ulid=3089
http://www.specagent.com/Lookup?uid=123457205124
http://www.specagent.com/Lookup?uid=123457204800

NogakrwN

c. Ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

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.

2.8 SECUREMENTS

A. Insulation Pins and Hangers:

1.

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.

2. 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.
Provide adhesively attached pins ONLY when weld pins are not possible to
install due to space constraints. Comply with the following requirements:

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

1) AGM Industries, Inc.
2) Gemco.
3) Midwest Fasteners, Inc.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by
2 inches square.

C. Spindle: Copper- or zinc-coated, low-carbon steel; aluminum; or
stainless steel; fully annealed, 0.106-inch-diameter shank, length to suit
depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick, galvanized-steel, aluminum, or 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: Subject to compliance with requirements, provide
products by one of the following:

1) AGM Industries, Inc.

2) Gemco.

3) Midwest Fasteners, Inc.
4) Nelson Stud Welding.

b. Protect ends with capped self-locking washers incorporating a spring
steel insert to ensure permanent retention of cap in exposed locations.

B. Wire: 0.062-inch soft-annealed, stainless steel.

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

a. C & F Wire.
b. Johns Manville; a Berkshire Hathaway company.
C. RPR Products, Inc.
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EXAMINATION
A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that

will adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

A

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required
for each item of duct system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket .

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.

Keep insulation materials dry during application and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly
covered and sealed in accordance with Contract Documents.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Provide vapor barrier and 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.

Apply adhesives, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch-wide strips of same material as insulation
jacket. Secure strips with adhesive.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to

receive self-sealing lap.
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4. Cover joints and seams with tape, according to insulation material manufacturer's
written instructions, to maintain vapor seal.

L. Cut insulation in a manner to avoid compressing insulation.

M. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere and seal
patches similar to butt joints.

PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: 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 Section 23 00 10 "General Requirement for HVAC."

C. Insulation Installation at Floor Penetrations:

1. Duct: 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. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 23 00 10 "General Requirement for HVAC."

INSTALLATION OF GLASS-FIBER INSULATION

A

Blanket Insulation Installation on Ducts and Plenums: Secure with insulation pins and
wire and adhesive.

Comply with manufacturer's written installation instructions.
1. Install 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 16inches 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.

C. Pins may be omitted from top surface of horizontal, rectangular ducts
and plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

—h

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.

2. 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 one edge and one end
of insulation segment. Secure laps to adjacent insulation section. Install vapor
barrier consisting of factory- applied jacket, adhesive, vapor-barrier mastic, and
sealant at joints, seams, and protrusions.
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a. Repair punctures, tears, and penetrations with tape to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F
at 18-foot intervals. Vapor stops 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 two times the insulation thickness, but not less than 3

inches.
3. 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.
4. 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.

5. 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.

C. Board Insulation Installation on Ducts and Plenums: Secure with insulation pins.
1. Install 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.

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.

2. 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 one edge and one end
of insulation segment.. 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 to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F

at 18-foot intervals. Vapor stops 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 two times the insulation thickness, but not less than 3
inches.

3. 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.

4, 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.

3.6 DUCT INSULATION SCHEDULE, GENERAL

A. Ductwork and Plenum Insulation: As scheduled on Drawings.

22013BID MARCH No. 2194
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Items Not Insulated:
Metal ducts with duct liner of sufficient thickness to comply with energy code and

1.

oakwn

ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

END OF SECTION
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SECTION 23 07 19

HVAC PIPING INSULATION

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

1.6

SUMMARY
A. Section includes insulation for HYAC piping systems.
ACTION SUBMITTALS

A. Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied, if any).

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.
1. Detail insulation application at elbows, fittings, flanges, valves, and specialties for

each type of insulation.
QUALITY ASSURANCE

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

DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of manufacturer, fabricator, type,
description, and size, as well as ASTM standard designation, and maximum use
temperature.

COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements
for installation of insulation and field-applied jackets and finishes and for space required
for maintenance.

SCHEDULING

A. Schedule insulation application after pressure testing systems. Insulation application may
begin on segments that have satisfactory test results.

PART 2 - PRODUCTS

21
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PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84 by a testing agency acceptable
to authority having jurisdiction. Factory label insulation, jacket materials, adhesive,
mastic, tapes, and cement material containers with appropriate markings of applicable
testing agency.
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1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule" shown on Drawings.
B. Products do not contain asbestos, lead, mercury, or mercury compounds.
C. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing
process.
D. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum
use temperature between minus 70 deg F and 220 deg F. Comply with
ASTM C534/C534M, Type I, for tubular materials, Type Il for sheet materials.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Aeroflex USA, Inc.
b. Armacell LLC.
c. K-Flex USA.
E. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with
ASTM C547.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
C. Manson Insulation Inc.
d. Owens Corning.
2. Preformed Pipe Insulation: Type I, Grade A] with factory-applied ASJ-SSL.
3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
4, Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.
F. Glass-Fiber, Pipe and Tank: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature between 35 deg F and 850 deg F, in accordance with
ASTM C411. Comply with ASTM C1393.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. CertainTeed Corporation; Saint-Gobain North America.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Manson Insulation Inc.
e. Owens Corning.
2. Semirigid board material with factory-applied ASJ jacket.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.
ADHESIVES
A. Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
B. Flexible Elastomeric Adhesive: Solvent-based adhesive.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Aeroflex USA.
b. Armacell LLC.
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C. K-Flex USA.

2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as
tested in accordance with ASTM E84.
3. Wet Flash Point: Below 0 deg F.
4. Service Temperature Range: 40 to 200 deg F.
5. Color: Black.
C. Glass-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.
D. ASJ Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket
lap seams and joints.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.
E. PVC Jacket Adhesive: Compatible with PVC jacket.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Johns Manville; a Berkshire Hathaway company.
b. P.I.C. Plastics, Inc.
C. Proto Corporation.
d. Speedline Corporation.
e. The Dow Chemical Company.
f. Voltek; a division of Sekisui America Corp.
SEALANTS
A. Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.
B. Joint Sealants:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.
d. Owens Corning.
2. Permanently flexible, elastomeric sealant.
a. Service Temperature Range: Minus 150 to plus 250 deg F.
b. Color: White or gray.
C. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

MARCH No. 2194
230719/3


http://www.specagent.com/Lookup?uid=123457205424
http://www.specagent.com/Lookup?ulid=3213
http://www.specagent.com/Lookup?uid=123457205429
http://www.specagent.com/Lookup?uid=123457205431
http://www.specagent.com/Lookup?uid=123457205432
http://www.specagent.com/Lookup?ulid=3215
http://www.specagent.com/Lookup?uid=123457205436
http://www.specagent.com/Lookup?uid=123457205435
http://www.specagent.com/Lookup?uid=123457205438
http://www.specagent.com/Lookup?ulid=3216
http://www.specagent.com/Lookup?uid=123457205441
http://www.specagent.com/Lookup?uid=123457205442
http://www.specagent.com/Lookup?uid=123457205605
http://www.specagent.com/Lookup?uid=123457205443
http://www.specagent.com/Lookup?uid=123457205444
http://www.specagent.com/Lookup?uid=123457211990
http://www.specagent.com/Lookup?ulid=3222
http://www.specagent.com/Lookup?uid=123457205555
http://www.specagent.com/Lookup?uid=123457205557
http://www.specagent.com/Lookup?uid=123457205553
http://www.specagent.com/Lookup?uid=123457205607
http://www.specagent.com/Lookup?ulid=3225
http://www.specagent.com/Lookup?uid=123457205469
http://www.specagent.com/Lookup?uid=123457205608

2.5 FACTORY-APPLIED JACKETS

A. Insulation systems below indicate factory-applied jackets on various applications.
Factory-applied jackets shall include vapor-barrier systems for all below-ambient-
temperature applications. When factory-applied jackets are indicated, comply with the

following:

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

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive

covered by a removable protective strip; complying with ASTM C1136, Type |.

2.6 FIELD-APPLIED JACKETS

A. Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.
B. Metal Jacket:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Johns Manville; a Berkshire Hathaway company.
b. RPR Products, Inc.
2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded
polyethylene and kraft paper or 3-mil-thick polysurlyn.
d. Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2) Preformed two-piece or gore, 45- and 90-degree, short- and
long-radius elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting
covers are not available.
2.7 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C1136.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. 3M Industrial Adhesives and Tapes Division.
b. Avery Dennison Corporation, Specialty Tapes Division.
c. Ideal Tape Co., Inc., an American Biltrite Company.
d. Knauf Insulation.
2. Width: 3 inches.
3. Thickness: 11.5 mils.
4. Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 Ibf/inch in width.
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
22013BID MARCH No. 2194
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PART 3 - EXECUTION

3.1

3.2

3.3
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EXAMINATION
A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect

insulation application.

GENERAL INSTALLATION REQUIREMENTS

A

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

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

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

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

Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before being
properly covered and sealed in accordance with the Contract Documents.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Provide vapor barrier for all below-ambient services. Seal joints, seams, and
penetrations in insulation at hangers, supports, anchors, and other projections with
vapor-barrier mastic. Wrap all protrusions of the vapor barrier for a continuous system
without breaks.

1. Install insulation continuously through hangers and around anchor attachments.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

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

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.

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

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and

joints and at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation.

N. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

0. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere and seal
patches in similar fashion 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.

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 Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 23 00 10 "General Requirements for HYAC"
for firestopping and fire-resistive joint sealers.

D. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 23 00 10 "General Requirements for HVAC."

GENERAL PIPE INSULATION INSTALLATION

A.

Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles
below.

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and

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

Insulate pipe elbows using prefabricated fitting insulation and fitting covers made
from same material and density as that of adjacent pipe insulation. Each piece is
butted tightly against adjoining piece and bonded with adhesive.

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

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

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

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 to maintain vapor barrier on cold services.

Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated
pipes. Shape insulation at these connections by tapering it to and around the connection
with fitting covers.

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A
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Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1.
2.

3.

Install pipe insulation to outer diameter of pipe flange.

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

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet
insulation of same thickness as that of pipe insulation.

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

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install sections of pipe insulation and miter if required in accordance with
manufacturer's written instructions.

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

Insulation Installation on Valves and Pipe Specialties:

1.

2.

Install prefabricated valve covers manufactured of same material as that of pipe
insulation when available.

When prefabricated valve covers are not available, install cut sections of pipe
and sheet insulation to valve body. Arrange insulation to permit access to
packing and to allow valve operation without disturbing insulation.
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Install insulation to flanges as specified for flange insulation application.

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

INSTALLATION OF GLASS-FIBER INSULATION

A

Insulation Installation on Straight Pipes and Tubes:

1.

2.

3.

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

Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions.

For insulation with jackets on below-ambient surfaces:

a. Secure tabs with additional adhesive, as recommended by insulation
material manufacturer.

b. Seal with vapor-barrier sealant.

c. In every 20 feet of straight piping, provide a Z-channel vapor stop.

d. Liberally apply vapor-barrier sealant to the cut ends of all pipe insulation

section. In addition, apply sealant to adjacent pipe and mechanical
couplings for a complete vapor seal.

Insulation Installation on Pipe Flanges:

1.
2.

3.

Install prefabricated pipe insulation to outer diameter of pipe flange.

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

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with glass-fiber or mineral-wool
blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap
seams at least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

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

When preformed insulation elbows and fittings are not available, install mitered
sections of pipe insulation, to a thickness equal to adjoining pipe insulation.
Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1.

2.

3.

4.

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

When prefabricated sections are not available, install fabricated sections of pipe
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.

INSTALLATION OF FIELD-APPLIED JACKETS

A.

Removable / reusable wraps:

1.

Install in accordance with manufacturer’s recommendations.

Where PVC jackets are indicated and for horizontal applications, install with 1-inch
overlap at longitudinal seams and end joints. Seal with manufacturer's recommended
adhesive.

1.

Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.
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C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless steel bands 12 inches o.c. and at end joints.

FINISHES

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

B. Do not field paint aluminum jackets.

PIPING INSULATION SCHEDULE, GENERAL

A

Insulation conductivity and thickness per pipe size comply with schedules on the
Drawings or with requirements of authorities having jurisdiction, whichever is more
stringent.

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

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.

If more than one material is listed, selection from materials listed is Contractor's option.

Refrigerant Piping from curb to roof-mounted units:
1. Aluminum, Smooth: 0.024 inch thick.

END OF SECTION
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SECTION 23 09 00

INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

11 SUMMARY

A. This Section includes Direct Digital Controls and devices for HYAC systems and
components.
B. All NEW HVAC Controls shall be Trane Tracer as purchased by the District directly

through the Omnia Cooperative.
1.2 ACTION SUBMITTALS
A. Product Data: For each control device indicated.

B. Shop Drawings:
. Schematic flow diagrams.
Power, signal, and control wiring diagrams.
Details of control panel faces.
Damper schedule.
Valve schedule.
DDC System Hardware: Wiring diagrams, schematic floor plans, and schematic
control diagrams.
Control System Software: Schematic diagrams, written descriptions, and points
list.

Sk wd -~

N

1.3 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.
B. Software and firmware operational documentation.
1.4 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. This section is included for reference and information only. The District is purchasing the
temperature control system from Trane on NYS contract."

B. Trane Tracer SC+; Air-fi Wireless & BACnet(UC) Web-Based DDC System
1. Contact: Ray Spears 315-234-1537

2.2 CONTROL SYSTEM

A. Control system shall consist of sensors, indicators, actuators, final control elements,
interface equipment, other apparatus, and accessories to control mechanical systems.

22013BID MARCH No. 2194
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Control system shall consist of Web-Based Building controller, sensors, indicators,
actuators, final control elements, interface equipment, other apparatus, and accessories
to control mechanical systems.

The Controls Contractor shall provide all communication media, connectors, repeaters
and network switches routers necessary for the high speed Ethernet communications
network.

The Owner will provide all communication media, connectors, repeaters, network
switches, and routers necessary for the high speed Ethernet network. An active Ethernet
port will be provided adjacent to each System Controller and operator interface (PC) for
connection to this high speed Ethernet network.

23 DDC EQUIPMENT

A
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This project shall comprise of a network utilizing high-speed BACnet IP for
communications between System Controllers. BACnet MS/TP or BACnet ZigBee
Wireless sub-networks shall be used for communications between System Controllers,
Custom Application Controllers and Application Specific Controllers.

Each System Controller shall perform communications to a network of Custom
Application and Application Specific Controllers using BACnet/MSTP (RS485) as
prescribed by the BACnet standard.

Each System Controller shall function as a BACnet Router to each unit controller
providing a unique BACnet Device ID for all controllers within the system.

Control Units: Modular, comprising processor board with programmable, nonvolatile,

random-access memory.

1. Units monitor or control each /O point; process information; execute commands
from other control units, devices, and operator stations; and download from or
upload to operator workstation.

2. Stand-alone mode control functions operate regardless of network status.
Functions include the following:

a. Global communications.

b Discrete/digital, analog, and pulse 1/O.

c. Monitoring, controlling, or addressing data points.

d. Software applications, scheduling, and alarm processing.

e Testing and developing control algorithms without disrupting field
hardware and controlled environment.

Local Control Units: Modular, comprising processor board with electronically
programmable, nonvolatile, read-only memory; and backup power source.
1. Units monitor or control each I/O point, process information, and download from
or upload to operator workstation or diagnostic terminal unit.
2. Stand-alone mode control functions operate regardless of network status.
Functions include the following:
a. Global communications.
b. Discrete/digital, analog, and pulse 1/O.
C. Monitoring, controlling, or addressing data points.
3. Local operator interface provides for download from or upload to operator
workstation.

I/0 Interface: Hardwired inputs and outputs may tie into system through controllers.
Protect points so that shorting will cause no damage to controllers.

1. Binary Inputs: Allow monitoring of on-off signals without external power.
2. Pulse Accumulation Inputs: Accept up to 10 pulses per second.
3. Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20

mA), or resistance signals.
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4. Binary Outputs: Provide on-off or pulsed low-voltage signal, selectable for

normally open or normally closed operation with three-position (on-off-auto)
override switches and status lights.

5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V dc) or
current (4 to 20 mA).

6. Tri-State Outputs: Provide two coordinated binary outputs for control of three-
point, floating-type electronic actuators.

7. Universal 1/0s: Provide software selectable binary or analog outputs.

Power Supplies: Transformers with Class 2 current-limiting type or overcurrent
protection; limit connected loads to 80 percent of rated capacity. DC power supply shall
match output current and voltage requirements and be full-wave rectifier type with the

following:

1. Output ripple of 5.0 mV maximum peak to peak.

2. Combined 1 percent line and load regulation with 100-mic. sec. response time for
50 percent load changes.

3. Built-in overvoltage and overcurrent protection and be able to withstand 150

percent overload for at least 3 seconds without failure.

Power Line Filtering: Internal or external transient voltage and surge suppression for
workstations or controllers with the following:

1. Minimum dielectric strength of 1000 V.

2. Maximum response time of 10 nanoseconds.

3. Minimum transverse-mode noise attenuation of 65 dB.

4, Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

UNITARY CONTROLLERS

A

Unitized, capable of stand-alone operation with sufficient memory to support its operating
system, database, and programming requirements, and with sufficient 1/0 capacity for the
application.

1. Operating System: Manage I/O communication to allow distributed controllers to
share real and virtual object information and allow central monitoring and alarms.
Perform scheduling with real-time clock. Perform automatic system diagnostics;
monitor system and report failures.

Enclosure: Dustproof rated for operation at 32 to 120 deg F.

Single controllers can be integral with control motor if provided with accessible
control readjustment potentiometer.

wnN

Unitized, capable of stand-alone operation with sufficient memory to support its operating
system, database, and programming requirements, and with sufficient I/O capacity for the
application.

IEEE 802.15.4 radios to minimize risk of interference and maximize battery life, reliability,
and range.

Operating range shall be a minimum of 200 feet; open range shall be 2,500 ft. (762 m)
with less than 2% packet error rate.

To maintain robust communication, mesh networking and two-way communications shall
be used to optimize the wireless network health.

Certifications shall include FCC CFR47 - RADIO FREQUENCY DEVICES - Section
15 .2 47 & Subpart E.

Shall be ZigBee Building Automation Certified to allow wireless integration with products
from multiple suppliers.
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ELECTRONIC SENSORS

A

Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as
required.

Thermistor Temperature Sensors and Transmitters:

1.
2.
3.

4.

Accuracy: Plus or minus 0.5 deg F at calibration point.

Wire: Twisted, shielded-pair cable.

Insertion Elements in Ducts: Single point, 8 inches long; use where not affected
by temperature stratification or where ducts are smaller than 9 sq. ft.

Averaging Elements in Ducts: 36 inches long, flexible; use where prone to
temperature stratification or where ducts are larger than 10 sq. ft.

Insertion Elements for Liquids: Brass or stainless-steel socket with minimum
insertion length of 2-1/2 inches.

Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Point Adjustment: Concealed.
b. Set-Point Indication: Concealed.
C. Thermometer: None.

d. Orientation: Vertical.

Outdoor-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
Room Security Sensors: Stainless-steel cover plate with insulated back and
security screws.

RTDs and Transmitters:

1.
2.
3.

4.

Accuracy: Plus or minus 0.2 percent at calibration point.

Wire: Twisted, shielded-pair cable.

Insertion Elements in Ducts: Single point, 8 inches long; use where not affected
by temperature stratification or where ducts are smaller than 9 sq. ft.

Averaging Elements in Ducts: 18 inches long, rigid; use where prone to
temperature stratification or where ducts are larger than 9 sq. ft.; length as
required.

Insertion Elements for Liquids: Brass socket with minimum insertion length of 2-
1/2 inches.

Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Point Adjustment: Concealed.
b. Set-Point Indication: Concealed.
C. Thermometer: None.

d. Orientation: Vertical.

Outdoor-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
Room Security Sensors: Stainless-steel cover plate with insulated back and
security screws.

Pressure Transmitters/Transducers:

1.

Static-Pressure Transmitter: Non-directional sensor with suitable range for
expected input, and temperature compensated.

a. Accuracy: 2 percent of full scale with repeatability of 0.5 percent.
b. Output: 4 to 20 mA.

C. Building Static-Pressure Range: 0- to 0.25-inch wg.

d. Duct Static-Pressure Range: 0- to 5-inch wg.

Water Pressure Transducers: Stainless-steel diaphragm construction, suitable
for service; minimum 150-psig operating pressure; linear output 4 to 20 mA.
Water Differential-Pressure Transducers: Stainless-steel diaphragm
construction, suitable for service; minimum 150-psig operating pressure and
tested to 300-psig; linear output 4 to 20 mA.

Differential-Pressure Switch (Air or Water): Snap acting, with pilot-duty rating
and with suitable scale range and differential.

Pressure Transmitters: Direct acting for gas or liquid service; range suitable for
system; linear output 4 to 20 mA.
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Room Sensor Cover Construction: Manufacturer's standard locking covers.
1. Set-Point Adjustment: Concealed.

2. Set-Point Indication: Concealed.

3. Thermometer: None.

4, Orientation: Vertical.

Room sensor accessories include the following:

1. Insulating Bases: For sensors located on exterior walls.

2. Guards: Locking; heavy-duty, transparent plastic; mounted on separate base for
all public areas.

3. Adjusting Key: As required for calibration and cover screws.

STATUS SENSORS

A

Status Inputs for Fans: Differential-pressure switch with pilot-duty rating and with
adjustable range of 0- to 5-inch wg.

Status Inputs for Electric Motors: Comply with ISA 50.00.01, current-sensing fixed- or
split-core transformers with self-powered transmitter, adjustable and suitable for 175
percent of rated motor current.

Voltage Transmitter (100- to 600-V ac): Comply with ISA 50.00.01, single-loop, self-
powered transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.

Current Switches: Self-powered, solid-state with adjustable trip current, selected to
match current and system output requirements.

Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and
2- to 10-V dc, feedback signal.

THERMOSTATS

A

Low-Voltage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury-switch
type, with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to
85 deg F set-point range, and 2 deg F maximum differential.

Line-Voltage, On-Off Thermostats: Bimetal-actuated, open contact or bellows-actuated,

enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for

electrical rating; with concealed set-point adjustment, 55 to 85 deg F set-point range, and

2 deg F maximum differential.

1. Electric Heating Thermostats: Equip with off position on dial wired to break
ungrounded conductors.

2. Selector Switch: Integral, manual on-off-auto.

Room Thermostat Cover Construction: Manufacturer's standard locking covers.
1. Set-Point Adjustment: Concealed.

2. Set-Point Indication: Concealed.

3. Thermometer: None.

4. Orientation: Vertical.

Room thermostat accessories include the following:

1. Insulating Bases: For thermostats located on exterior walls.

2 Thermostat Guards: Locking; heavy-duty, transparent plastic; mounted on
separate base for all public areas.

Adjusting Key: As required for calibration and cover screws.

Set-Point Adjustment: 1/2-inch-diameter, adjustment knob.

o

Immersion Thermostat: Remote-bulb or bimetal rod-and-tube type, proportioning action
with adjustable throttling range and adjustable set point.
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Airstream Thermostats: Two-pipe, fully proportional, single-temperature type; with
adjustable set point in middle of range, adjustable throttling range, plug-in test fitting or
permanent pressure gage, remote bulb, bimetal rod and tube, or averaging element.

G. Electric, Low-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- or
automatic-reset switch that trips if temperature sensed across any 12 inches of bulb
length is equal to or below set point.

1. Bulb Length: Minimum 20 feet.

2. Quantity: One thermostat for every 20 sq. ft. of coil surface.

ACTUATORS

A. Electric Motors: Size to operate with sufficient reserve power to provide smooth
modulating action or two-position action.

1. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil
immersed and sealed. Equip spring-return motors with integral spiral-spring
mechanism in housings designed for easy removal for service or adjustment of
limit switches, auxiliary switches, or feedback potentiometer.

2. Non-Spring-Return Motors for Valves Larger than NPS 2-1/2: Size for running
torque of 150 in. x Ibf and breakaway torque of 300 in. x Ibf.

3. Spring-Return Motors for Valves Larger than NPS 2-1/2: Size for running and
breakaway torque of 150 in. x Ibf.

4. Non-Spring-Return Motors for Dampers Larger than 25 Sq. Ft.: Size for running
torque of 150 in. x Ibf and breakaway torque of 300 in. x Ibf.

5. Spring-Return Motors for Dampers Larger than 25 Sq. Ft.: Size for running and
breakaway torque of 150 in. x Ibf.

B. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles
at rated torque.

1. Valves: Size for torque required for valve close off at maximum pump differential
pressure.

2. Dampers: Size for running torque calculated as follows:

a. Parallel-Blade Damper with Edge Seals: 7 inch-Ib/sq. ft. of damper.

b Opposed-Blade Damper with Edge Seals: 5 inch-Ib/sq. ft. of damper.

C. Parallel-Blade Damper without Edge Seals: 4 inch-Ib/sq. ft of damper.

d. Opposed-Blade Damper without Edge Seals: 3 inch-Ib/sq. ft. of damper.

e Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of
1000 to 2500 fpm: Increase running torque by 1.5.

f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of
2500 to 3000 fpm: Increase running torque by 2.0.

3. Coupling: V-bolt and V-shaped, toothed cradle.

4. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

5. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external,
manual gear release on non-spring-return actuators.

6. Power Requirements (Two-Position Spring Return): 24-V ac.

7. Power Requirements (Modulating): Maximum 10 VA at 24-V ac or 8 W at 24-V
dc.

8. Proportional Signal: 2-to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position
feedback signal.

9. Temperature Rating: Minus 22 to plus 122 deg F.

DAMPERS

A. Dampers: AMCA-rated, parallel- or opposed-blade design; 0.108-inch-minimum thick,

galvanized-steel or 0.125-inch-minimum thick, extruded-aluminum frames with holes for
duct mounting; damper blades shall not be less than 0.064-inch-thick galvanized steel
with maximum blade width of 8 inches and length of 48 inches.
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1. Secure blades to 1/2-inch-diameter, zinc-plated axles using zinc-plated
hardware, with oil-impregnated sintered bronze or nylon blade bearings, blade-
linkage hardware of zinc-plated steel and brass, ends sealed against spring-
stainless-steel blade bearings, and thrust bearings at each end of every blade.

2. Operating Temperature Range: From minus 40 to plus 200 deg F.
3. Edge Seals, Standard Pressure Applications: Closed-cell neoprene.
4. Edge Seals, Low-Leakage Applications: Use inflatable blade edging or

replaceable rubber blade seals and spring-loaded stainless-steel side seals,
rated for leakage at less than 10 cfm per sq. ft. of damper area, at differential
pressure of 4-inch wg when damper is held by torque of 50 in. x Ibf; when tested
according to AMCA 500D.

CONTROL CABLE

A

Plenum-rated electronic and fiber-optic cables for control wiring.

PART 3 - EXECUTION

31
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INSTALLATION

A

E.

Verify location of thermostats and other exposed control sensors with Drawings and room

details before installation. Install devices 60 inches above the floor.
1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.

Install guards on thermostats in the following locations:
1. Public areas.

Furnish automatic dampers for installation by Sheet Metal Subcontractor. Coordinate
work.

Install damper motors on outside of duct in warm areas, not in locations exposed to
outdoor temperatures.

Install labels and nameplates to identify control components.

ELECTRICAL WIRING AND CONNECTION INSTALLATION

A

Where subject to abuse, all Class 11 wiring for remote-control low-voltage power in a
signal circuit shall be installed in thin-wall electrical metallic tubing (EMT). Where
concealed in plenum space, provide plenum-rated cable, properly supported.

Connect manual-reset limit controls independent of manual-control switch positions.
Automatic duct heater resets may be connected in interlock circuit of power controllers.

Connect hand-off-auto selector switches to override automatic interlock controls when
switch is in hand position.

FIELD QUALITY CONTROL

A

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

1. Operational Test: After electrical circuitry has been energized, start units to
confirm proper unit operation. Remove and replace malfunctioning units and
retest.

2. Test and adjust controls and safeties.

3. Test calibration of controllers by disconnecting input sensors and stimulating
operation with compatible signal generator.

4. Test each point through its full operating range to verify that safety and operating

control set points are as required.
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5. Test each control loop to verify stable mode of operation and compliance with
sequence of operation. Adjust PID actions.

6. Test each system for compliance with sequence of operation.
7. Test software and hardware interlocks.
B. DDC Verification:
1. Verify that instruments are installed before calibration, testing, and loop or leak
checks.
2. Check instruments for proper location and accessibility.
3. Check instrument installation for direction of flow, elevation, orientation, insertion
depth, and other applicable considerations.
4. Check instrument tubing for proper fittings, slope, material, and support.
5 Check pressure instruments, piping slope, installation of valve manifold, and self-
contained pressure regulators.
6. Check temperature instruments and material and length of sensing elements.
7. Check control valves. Verify that they are in correct direction.
8. Check DDC system as follows:
a. Verify that DDC controller power supply is from emergency power
supply, if applicable.
b. Verify that wires at control panels are tagged with their service
designation and approved tagging system.
C. Verify that spare 1/O capacity has been provided.
d. Verify that DDC controllers are protected from power supply surges.

C. Replace damaged or malfunctioning controls and equipment and repeat testing
procedures.

DEMONSTRATION

A. Provide minimum of (1) on-site training sessions, and (2) hours for each session,
throughout the contract period and one(1) final 4-hour session, 3 months after project
substantial completeion. The training will be provided for personnel designated by the
Owner.

B. The Owner training shall enable personnel to proficiently operate the BAS by being able
to create, modify and delete programming; add, remove and modify physical points for
individual controllers; and add additional controllers when required.

C. These objectives will be divided into three logical groupings; participants may attend one
or more of these, depending on level of knowledge required:

D. Day-to-day BAS Operators

E. BAS Troubleshooting & Maintenance

F. Maintenance Manager: Parts Inventory

G. Provide course outline and materials prior to schedule training session. The instructor(s)
shall provide one copy of training material per student.

H. The instructor(s) shall be factory-trained and experienced in teaching this technical

material.

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain HVAC instrumentation and controls.
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SEQUENCES OF OPERATION— LOWVILLE ACADEMY & CENTRAL SCHOOL

A. Rooftop Unit RTU-1 Control:

1.

RTU-1 serves HS & MS Technology rooms and has DX cooling, outside- and
return-air dampers, heat-recovery and economizer sections, gas furnace heating
section, and supply fan. A DDC controller interfaces to the rooftop. The space
served by the rooftop unit is controlled as follows:

a. Occupied Mode: The fan is on, and the outside- and relief-air dampers
are controlled. Outside- and relief-air dampers are open to minimum
position and the unit is providing full outdoor airflow as scheduled. The
DDC controllers stage gas heating section, economizer section, and
cooling section in sequence to maintain room temperature at set point.

b. Free Cooling: If outdoor-air conditions are such that fresh air can be
used to cool the space, the controller shall enable free cooling. Cooling
section and the furnace section shall be off. Outdoor-air and exhaust-air
dampers open fully upon call for free cooling. The RTU shall not
discharge inordinately low-temperature air. Economizer operation shall
be shown on the DDC network and alarm provided when economizer
does not operate correctly in accordance with NYS Code requirements.

C. Unoccupied Mode: The fan operates intermittently to maintain reduced
or increased night heating/cooling set points. Outside- and relief-air
dampers are closed.

d. Safety Mode:
1) The DDC controller shall monitor the following:

a) Supply-fan status via current sensor.

b) Supply-air temperature.

C) DDC shall monitor the economizer cycle in accordance
with NYS Code requirements and alarm on network
when economizer cycle is non-functional.

B. Variable-Refrigerant-Flow (VRF) System Control-Serving Nurse and Office spaces:

1.
2.

3.
4.

DDC controllers shall interface with VRF-system BACNet interface.
Wall-mounted sensor shall cycle the VRF-system fan to maintain the space
temperature at set point.

Provide temperature indication on DDC network.

Associated ACCU will operate to provide cooling and heating as indexed by the
VRF system.

C. Radiant Ceiling Panel ("RCP") Control:

1.

Radiant ceiling panel is controlled by a DDC controller using electric actuation.

The space served by the RCP is controlled in the modes as follows:

a. Occupied Mode: The controller monitors the room-temperature sensor
and modulates the control valve to maintain the space temperature at set
point.

b. Unoccupied Mode: The radiant ceiling panel is controlled using the
unoccupied space-temperature set point. The controller may reset to the
occupied mode for a predetermined time period upon a signal from the
control system or manually at the room sensor.

D. DOAS / Heat Recovery Unit (HRU) Control:

1.

HRU serves VRF system and has a heat-recovery section; outside-air, bypass,
and exhaust-air dampers; and supply and exhaust fans. A DDC controller
interfaces to the DOAS / HRU. The spaces served by the unit are controlled in
the modes as follows and unit provides full outdoor air ventilation during occupied
times.

Occupied Mode: The fans are on, and the outside- and exhaust-air dampers are
open. The coil valve is modulated to maintain discharge-air temperature set
point. Discharge-air set point is reset based on space temperature.

MARCH No. 2194
230900/9



3. Unoccupied Mode: HRU 