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GENERAL CONDITIONS FOR PLUMBING TRADE

SECTION 220100 - GENERAL CONDITIONS FOR PLUMBING TRADE

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

1. General Conditions, Supplementary Conditions and Division 01 paragraphs may be
repeated in this Division for emphasis or for inclusion of more stringent/additional related
requirements. Such repetition shall not be construed to reduce the requirements of those
Divisions nor to eliminate other requirements under those Divisions.

DESCRIPTION

The General Conditions are a part of this Division and are to be considered a part of this
Contract.

Where items of the General Conditions are repeated in other Sections of the Specifications, it is
merely intended to qualify or to call particular attention to them. It is not intended that any other
parts of the General Conditions shall be assumed to be omitted if not repeated therein.

This Section applies equally and specifically to all Contractors supplying labor and/or equipment
and/or materials as required under each Section of Division 22.

The following information contains specifications of Work in connection with, and in addition to,
this Division:

1. All drawings associated with the project.
2. All specifications associated with the project.

Divisions of work responsibilities shall be defined and directed by the Construction Manager.
INTENT

It is the intent of the Specifications and Drawings to call for finished work, tested and ready for
operation.

Furnish, deliver, and install any apparatus, appliance, material, or Work not shown on Drawings
but mentioned in the Specifications, or vice versa, or any incidental accessories necessary to
make the Work complete and perfect in all respects and ready for operation, even if not
particularly specified, under their respective Section without additional expense to the Owner.

Include in the work minor details not usually shown or specified but necessary for proper
installation and operation, as though they were hereinafter shown or specified.

Provide Engineer written notice of any materials or apparatus believed inadequate or
unsuitable; in violation of laws, ordinances, rules, or regulations of authorities having
jurisdiction; and any necessary items of Work omitted. In the absence of such written notice, it is
mutually agreed that Work under each Section has included the cost of all required items for the
accepted, satisfactory functioning of the entire system without extra compensation.

New Animal Shelter - Montville
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GENERAL CONDITIONS FOR PLUMBING TRADE

1.4

1.5

1.6

The Work indicated is diagrammatic. The Architect and/or Engineer may require as part of this
Contract, the relocation of devices to reasonable distances from the general locations shown.

Verbal clarifications of the Drawings or Specifications during the bid period are not to be relied
upon.

DRAWINGS

Drawings are diagrammatic and indicate the general arrangement of systems and work included
in the Contract. (Do not scale the Drawings.) Consult the Architectural Drawings and Details for
exact location of fixtures and equipment; where same are not definitely located, obtain this
information from the Architect.

Closely follow Drawings in layout of Work; check Drawings of other Divisions to verify spaces in
which work will be installed. Maintain maximum headroom. Where space conditions appear
inadequate, Engineer shall be notified before proceeding with installations.

Engineer may, without extra charge, make reasonable modifications in the layout as needed to
prevent conflict with work of other trades and/or for proper execution of the work.

SURVEYS AND MEASUREMENTS

Before submitting a Bid, the Contractor shall visit the site and shall become thoroughly familiar
with all conditions under which the work will be installed. Contractor will be held responsible for
any assumptions, omissions, or errors made as a result of failure to become familiar with the
site and the Contract Documents.

Base all measurements, both horizontal and vertical, from established benchmarks. All Work
shall agree with these established lines and levels. Verify all measurements at the site and
check the correctness of same as related to the Work.

Should the Contractor discover any discrepancies between actual measurements and those
indicated which prevent following good practice or the intent of the Drawings and Specifications,
notify the Engineer do not proceed with that Work until instructions have been received from the
Engineer.

CODES AND STANDARDS

The Codes and Standards listed below apply to all Work. Where Codes or Standards are
mentioned in these Specifications, follow the latest edition or revision.

The current adopted editions of the following State or local Codes apply:

2022 Connecticut State Building Code (CSBC)

2021 International Building Code

2022 Connecticut State Fire Code

2021 NFPA 101 Life Safety Code (NFPA101)

2022 Connecticut Fire Prevention Code (CFPC)

2015 NFPA 1 Fire Code (NFPA101)

2021 International Plumbing Code and referenced publications
2021 International Mechanical Code and referenced publications
NFPA 54/2015, National Fuel Gas Code

NFPA 70/2020, National Electrical Code

NFPA 72/2013, National Fire Alarm Code

AWWA Standards

New Animal Shelter - Montville
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GENERAL CONDITIONS FOR PLUMBING TRADE

Factory Mutual Approval Guide: latest edition.

Pipe Hangers and Supports: MSS SP-58.

UL Compliance.

The American National Standards Institute (ANSI) A117.1/2009
Local Building Code

The following Standards shall be used where referenced by the following abbreviations:

AABC Associated Air Balance Council

ACGIH American Conference of Governmental Industrial Hygienists
ADC Air Diffusion Council

AGA American Gas Association

AIA American Institute of Architects

AMCA Air Moving and Conditioning Association

ANSI American National Standards Institute

API American Petroleum Institute

ARI Air Conditioning and Refrigeration Institute

ASE Association of Safety Engineers

ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers
ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASTM American Society of Testing and Materials
AWS American Welding Society

AWWA American Water Works Association

CGA Compressed Gas Association

CSA Canadian Standards Association

CISPI Cast Iron Soil Pipe Institute

EJMA Expansion Joint Manufacturing Association
EPA Environmental Protection Agency

FM Factory Mutual Insurance Association

FSSC Federal Specification

HIS Hydraulic Institute Standards

IBR Institute of Boiler and Radiator Manufacturers
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers

ISO Insurance Services Office

MCAA Mechanical Contractors Association of America
MSS Manufacturers Standardization Society

NBS National Bureau of Standards

NEBB National Environmental Balancing Bureau
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

NOFI National Oil Fuel Institute

NRC National Research Council

NSC National Safety Council

NSF National Sanitation Foundation

OSHA Occupational Safety and Health Administration
PDI Plumbing and Drainage Institute

SAMA Scientific Apparatus Manufacturers Association
SBI Steel Boiler Industry (Division of Hydronics Institute)
SMACNA Sheet Metal and Air Conditioning Contractors National Association
STI Steel Tank Institute

UL Underwriters' Laboratories

All materials furnished and all work installed shall comply with the rules and recommendations
of the NFPA, the requirements of the local utility companies, the recommendations of the fire

New Animal Shelter - Montville
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GENERAL CONDITIONS FOR PLUMBING TRADE

1.7

1.8

insurance rating organization having jurisdiction, and the requirements of all Governmental
departments having jurisdiction.

Include in the Work, without extra cost to the Owner, any labor, materials, services, apparatus,
and Drawings in order to comply with all applicable laws, ordinances, rules, and regulations,
whether or not shown on Drawings and/or specified.

SEISMIC RESTRAINT

General: This project is in a seismic zone per State and/or Local Codes and Ordinances and all
materials and equipment shall be installed, supported, and seismically restrained accordingly.
Verify current seismic requirements based on project location and with Code requirements.

Professional Engineer Qualifications: A professional engineer who is legally qualified to practice
in the jurisdiction where the Project is located and who is experienced in providing engineering
services of the kind indicated. Engineering services are defined as those performed for
installations of vibration isolation bases and seismic restraints that are similar to those required
for this Project in material, design, and extent.

Shop Drawings: Show designs and calculations, certified by a professional engineer, for the
following:

1. Design Calculations: Calculations for selection of vibration isolators, design of vibration
isolation bases, design of seismic supports, and selection of seismic restraints for all
equipment and materials.

2. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments
to the structure and to the supported equipment. Include auxiliary motor slides and rails,
and base weights.

3. Seismic Restraint Details: Detail fabrication and attachment of restraints, supports, and
snubbers.

Installation: Installation shall be carried out in strict accordance with the Seismic Engineer’s
submittal, current Code, accepted standards, and the equipment and material manufacturers’
recommendations.

COORDINATION

Carry out all work in conjunction with other trades and give full cooperation in order that all Work
may proceed with a minimum of delay and interference. Particular emphasis is placed on timely
installation of major apparatus and furnishing other Contractors, especially the General
Contractor or Construction Manager, with information as to openings, chases, sleeves, bases,
inserts, equipment locations, panels, access doors, etc. required by other trades.

Contractors are required to examine all the Project Drawings and mutually arrange Work so as
to avoid interference. In general, ductwork, heating piping, sprinkler piping, and drainage lines
take precedence over water, gas, and electrical conduits. The Engineer regarding the
arrangement of Work, which cannot be agreed upon by the Contractors, will make final
decisions.

Where the Work of the Contractor will be installed in close proximity to or will interfere with Work
of other trades, assist in working out space conditions to make a satisfactory adjustment.

If Work is installed before coordinating with other Divisions or so as to cause interference with
Work of other Sections, the Contractor causing the interference will make necessary changes to
correct the condition without extra charge to the Owner.
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GENERAL CONDITIONS FOR PLUMBING TRADE

1.9

Initial contact and coordination have been conducted with utility entities for the purpose of the
preparation of Bid Documents. The Contractor shall coordinate all final specific utility
requirements.

ACCEPTANCES

The equipment, materials, Workmanship, design, and arrangement of all Work installed are
subject to the review of the Engineer.

Within thirty (30) days after the awarding of a Contract, submit to the Engineer for review a list
of manufacturers of equipment proposed for the Work. The intent to use the exact makes
specified does not relieve the Contractor of the responsibility of submitting such a list.

1. If extensive or unacceptable delivery time is expected on a particular item of equipment
specified, notify the Engineer, in writing, within thirty (30) days of the awarding of the
Contract. In such instances, deviations may be made pending acceptance by the
Engineer or the Owner's representative.

Where any specific material, process, or method of construction or manufactured article is
specified by reference to the catalog or model number of a manufacturer, the Specifications are
to be used as a guide and are not intended to take precedence over the basic duty and
performance specified or noted on the Drawings. In all cases, verify the duty specified with the
specific characteristics of the equipment offered for review. Equipment characteristics are to be
used as mandatory requirements where the Contractor proposes to use an acceptable
equivalent.

If material or equipment is installed before shop drawing review, liability for its removal and
replacement is assumed by the Contractor, at no extra charge to the Owner, if, in the opinion of
the Engineer, the material or equipment does not meet the intent of the Drawings and
Specifications.

Failure on the part of the Engineer to reject shop drawings or to reject Work in progress shall
not be interpreted as acceptance of Work not in conformance with the Drawings and/or
Specifications. Correct Work not in conformance with the Drawings and/or Specifications
whenever non-conformance is discovered.

EQUIPMENT DEVIATIONS
Refer to Section 016000 “Product Requirements”.

In these Specifications and on the accompanying Drawings, one (1) or more makes of
materials, apparatus, or appliances may have been specified for use in this installation. This has
been done for convenience in fixing the standard of workmanship, finish, and design required
for installation. In the event that only one (1) manufacturer of a product is specified, and it is
found that the manufacturer has discontinued the product, the Contractor shall use an
acceptable equivalent product that meets the requirements of an equivalent product, as noted
below, and has all the features of the originally specified product. The details of workmanship,
finish, and design, and the guaranteed performance of any material, apparatus, or appliance
which the Contractor desires to deviate for those mentioned herein shall also conform to these
standards.

Where no specific make of material, apparatus, or appliance is mentioned, any first-class
product made by a reputable manufacturer may be submitted for the Engineer's review.

New Animal Shelter - Montville
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GENERAL CONDITIONS FOR PLUMBING TRADE

Equipment, material, or devices submitted for review as an "accepted equivalent" shall meet the
following requirements:

1. The equivalent shall have the same construction features such as, but not limited to:
a. Material thickness, gauge, weight, density, etc.
b. Welded, riveted, bolted, etc., construction.
C. Finish, undercoatings, corrosion protection.
2. The equivalent shall perform with the same or better operating efficiency.
3. The equivalent shall have equal or greater reserve capacity.
4. The equivalent shall be locally represented by the manufacturer for service, parts, and
technical information.
5. The equivalent shall bear the same labels of performance certification as is applicable to

the specified item, such as AMCA or ARI labels.

Where the Contractor proposes to use an item of equipment other than specified or detailed on
the Drawings which requires any redesign of the structure, partitions, foundations, piping,
wiring, or any other part of the mechanical, electrical, or architectural layout, all such redesign
and all new drawings and detailing required therefore shall be prepared by the Designers of
Record at the expense of the Contractor and at no additional cost to the Owner.

Where such accepted deviation or substitution requires a different quantity and arrangement of
piping, ductwork, valves, pumps, insulation, wiring, conduit, and equipment from that specified
or indicated on the Drawings, the Contractor shall, with the acceptance by the Engineer, furnish
and install any such additional equipment required by the system at no additional cost to the
Owner, including any costs added to other trades due to the substitution.

The Engineer shall determine if an "accepted equivalent" to a manufacturer listed in the
Specifications is considered acceptable.

SHOP DRAWINGS

Refer to Section 013300 “Submittal Procedures” as well as individual specification sections for
additional submittal information.

All plumbing submittals shall be submitted in a single package. “Piece-Meal” or “Partial”
submittals will not be accepted, and will be rejected and returned without review, unless prior
approval from the Engineer has been obtained. NO EXCEPTIONS.

Plumbing long lead items are excluded from requirement but must be submitted complete in
their entirety by specification section, when provided.

The Contractor shall submit for review detailed shop drawings of all equipment and material
specified in each section and coordinated ductwork layouts. No material or equipment may be
delivered to the job site or installed until the Contractor has received shop drawings for the
particular material or equipment which have been properly reviewed.

Provide shop drawings for all devices specified under equipment specifications for all systems,
materials, equipment, and/or devices. Shop drawings shall include manufacturers' names,
catalog numbers, cuts, diagrams, and other such descriptive data as may be required to identify
and accept the equipment. A complete list in each category (example: all fixtures) of all shop
drawings, catalog cuts, material lists, etc., shall be submitted to the Engineer at one (1) time. No
consideration will be given to a partial shop drawing submittal.
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GENERAL CONDITIONS FOR PLUMBING TRADE

1. Equipment shop drawings shall contain full range performance curves, graphs, tables, or
other pertinent data which clearly indicates operational range of a given unit size.
Computer generated/plotted curves, based solely on design performance, will not be
accepted.

2. All specific options and/or alternatives shall be clearly indicated. Failure to do so shall be
grounds for rejection.

Submittals shall be marked with the trade involved, i.e., HVAC, plumbing, fire protection, etc.
and the specific associated specification section.

Where multiple quantities or types of equipment are being submitted, provide a cover sheet
(with a list of contents) on the submittal identifying the equipment or material being submitted.

The Contractor shall furnish all necessary templates, patterns, etc., for installation work and for
the purpose of making adjoining work conform; furnish setting plans and shop details to other
trades as required.

Acceptance rendered on shop drawings shall not be considered as a guarantee of
measurements or building conditions. Where drawings are reviewed, review does not indicate
that drawings have been checked in detail; said approval does not in any way relieve the
Contractor from his responsibility or necessity of furnishing material or performing work as
required by the Contract Drawings and Specifications. Verify available space prior to submitting
shop drawings.

Acceptance of shop drawings shall not apply to quantity nor relieve Contractor of his
responsibility to comply with intent of Drawings and Specifications.

Acceptance of shop drawings is final and no further changes will be allowed without the written
consent of the Engineer.

Shop drawing submittal sheets which may show items that are not being furnished shall have
those items crossed off to clearly indicate which items will be furnished.

Conform the plumbing work to the requirements herein. Provide offsets, fittings, drains, and
accessories which may be required to accommodate structural, HVAC, plumbing, existing
conditions, etc. Investigate the structural and finish conditions affecting the work and arrange
the work accordingly. Provide such piping, fittings, valves, and accessories as may be required
to meet such conditions.

CHANGES IN WORK

Change Order is a written order to the Contractor signed by the Owner and the Architect, issued
after Contracts have been awarded, authorizing a change in the work or an adjustment in the
Contract sum or the Contract time. A Change Order signed by the Contractor indicates his
agreement therewith, including the adjustment in the Contract sum or the Contract time.

All changes in the work shall follow the recommendations of the AIA "General Conditions of the
Contract for Construction”, Article 7.

MANUFACTURER'S IDENTIFICATION

All component parts of each item of equipment or device shall bear the manufacturer's
nameplate giving name of manufacturer, description, size, type, serial and model number,
electrical characteristics, etc., in order to facilitate maintenance or replacement. The nameplate
of a Contractor or distributor will not be acceptable.
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GENERAL CONDITIONS FOR PLUMBING TRADE

All material and equipment for the electrical portion of the mechanical systems shall bear the
label of or be listed by UL, or other accredited authoritative agencies or testing organizations
approved by the authority having jurisdiction.

RECORD DRAWINGS
Refer to Section 017700 “Project Record Documents”.

Maintain at the job site a record set of Mechanical Drawings on which any changes in location
or routing of all equipment, materials and access panels shall be recorded.

At the end of construction, the Contractor shall provide the Owner with a complete set of As-
Built Drawings, including all updated coordination drawings, ductwork, and piping plans.
Prepare As-Built documentation utilizing the most recent version of AutoCAD. Provide the
Owner with a “CD ROM” disk and one (1) set of reproducible documents.

If electronic copies of the contract documents are made available to the Contractor for use in
production of As-Built documentation, the Contractor assumes responsibility for completeness
and accuracy of the As-Built documents. Translation or manipulation of electronic documents
provided to the Contractor is the responsibility of the Contractor.

MATERIALS AND WORKMANSHIP

All materials and apparatus required for the work, except as otherwise specifically indicated,
shall be new, of first-class quality, and shall be furnished, delivered, erected, connected, and
finished in every detail and be so selected and arranged as to fit properly into the building
spaces. Where no specific type or quality of material is given, a first-class standard article as
accepted by industry standards shall be furnished.

The Contractor shall furnish the services of an experienced superintendent who shall be
constantly in charge of the installation of the work together with all skilled workmen, fitters,
metal workers, welders, helpers, and laborers required to unload, transfer, erect, connect,
adjust, start, operate, and test each system.

Unless otherwise specifically indicated on the Drawings or Specifications, all equipment and
materials shall be installed with the acceptance of the Engineer and in accordance with the
recommendations of the manufacturer. This includes the performance of such tests as the
manufacturer recommends.

All labor for installation of mechanical systems shall be performed by experienced, skilled
tradesmen under the supervision of a licensed journeyman foreman. All work shall be of a
quality consistent with good trade practice and shall be installed in a neat, workmanlike manner.
The Engineer reserves the right to reject any work which, in his opinion, has been installed in a
substandard, dangerous, or unserviceable manner. The Contractor shall replace said work in a
satisfactory manner at no extra cost to the Owner.

PROTECTION OF MATERIALS AND EQUIPMENT

Work under each Section shall include protecting the work and material of all other Sections
from damage by work or workmen and shall include making good all damage thus caused.

The Contractor shall be responsible for work and equipment until the facility has been accepted
by the Owner. Protect work against theft, injury, or damage and carefully store material and
equipment received on site which is not immediately installed. Close open ends of work with
temporary covers or plugs during construction to prevent entry of foreign material.
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GENERAL CONDITIONS FOR PLUMBING TRADE

Work under each Section includes receiving, unloading, uncrating, storing, protecting, setting in
place, and completely connecting equipment supplied under each Section. Work under each
Section shall also include exercising special care in handling and protecting equipment and
fixtures and shall include the cost of replacing any of the equipment and fixtures which are
missing or damaged.

Equipment and material stored on the job site shall be protected from the weather, vehicles, dirt
and/or damage by workmen or machinery. Ensure that all electrical or absorbent equipment or
material is protected from moisture during storage.

BASES AND SUPPORTS

Unless otherwise specifically noted, the Contractor shall furnish all necessary supports, rails,
framing, bases, and piers required for all equipment furnished under this Division.

Unless otherwise indicated in individual trade Sections, pumps, fans, air handlers, boilers,
chillers, tanks, compressors, and other rotating machinery shall be mounted on a minimum of 4-
inch-high concrete pads which shall be furnished and installed per Division 03. All pads shall be
extended not less than 4 inches beyond machine base in all directions and sufficient for seismic
anchoring with top edge chamfered. Shop drawings of all foundations and pads shall be
submitted to the Engineer for review before they are constructed. The Mechanical Contractor
shall field coordinate all required dimensional and necessary loading information.

Construction of foundations, supports, pads, bases, and piers where mounted on the floor shall
be of the same finish quality as the adjacent and surrounding flooring material.

Unless otherwise shown, all equipment shall be securely attached to the building structure in an
acceptable manner. Attachments shall be of a strong and durable nature; any attachments that
are insufficient, in the opinion of the Engineer, shall be replaced as directed without extra cost to
the Owner.

All equipment supports shall be designed and constructed such that the equipment will be
capable of resisting both vertical and horizontal movement. The equipment shall be positively
anchored to the bases or supports to resist vertical movement. The equipment and its supports
shall be provided with suitable restraints to resist horizontal movement from any direction as
dictated by applicable seismic Codes.

SLEEVES, INSERTS, AND ANCHOR BOLTS

The Contractor shall provide, set in place, and be held responsible for the location of all
sleeves, inserts, and anchor bolts required for the work. In the event that failure to do so
requires cutting and patching of finished work, it shall be done at the Contractor's expense.

1. It is the responsibility of the Contractor to furnish cast-in-place sleeves, inserts, and
anchors in sufficient time to be installed during initial concrete pours. Where job
schedules make this impossible, coordinate and obtain acceptance from the Structural
Engineer for alternate installation methods.

All pipes and conduits passing through floors, walls or partitions shall be provided with sleeves
having an inside diameter 1-inch larger than the outside diameter of the pipe, conduit, or
insulation enclosing the pipe.

Penetrations through fire-rated walls, ceilings, and all floors (except slab on grade) in which
piping or ducts pass shall be filled solidly with acceptable firestopping material.
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GENERAL CONDITIONS FOR PLUMBING TRADE

1.20

1.21

1.22

1.23

When ducts, piping, or conduit penetrate the floor of a mechanical room located above an
occupied space, such penetrations shall be made completely watertight, such that a liquid leak
shall not pass through the penetration.

CUTTING AND PATCHING

All cutting and patching shall be done per Division 01 requirements. The Contractor shall furnish
sketches showing the location and sizes of all openings, chases, etc., required for the
installation of work.

Work under this Division shall include furnishing, locating, and setting inserts and/or sleeves
required before the floors and walls are built or be responsible for cutting, drilling, or chopping
where sleeves and inserts were not installed or correctly located. The Contractor shall do all
drilling required for the installation of hangers.

Exercise extreme caution when core drilling or punching openings in concrete floor slabs in
order to avoid cutting or damaging structural members. No structural members or structural
slabs/floors shall be cut without the written acceptance of the Structural Engineer and all such
cutting shall be done in a manner directed by him.

SCAFFOLDING, RIGGING, HOISTING

The Contractor shall furnish all scaffolding, rigging, hoisting, and services necessary for erection
and delivery into the premises any equipment and apparatus furnished under this Division.
Remove same from premises when no longer required.

EXCAVATION AND BACKFILLING
Excavation and backfilling shall be done per Division 31 of the Specifications.

It is the responsibility of the Contractor to coordinate sizes, depths, fill, and bedding
requirements and any other excavation work required under this Division.

WATERPROOFING

Where any work pierces waterproofing, including waterproof concrete and floors in wet areas,
the method of installation shall be reviewed by the Engineer before work is done. The
Contractor shall furnish all necessary sleeves, caulking, and flashing required to make openings
absolutely watertight.

ACCESSIBILITY AND ACCESS PANELS

The Contractor shall be responsible for the sufficiency of the size of shafts and chases, the
adequate thickness of partitions, and the adequate clearance in double partitions and hung
ceilings for the proper installation of the work.

Locate all equipment which must be serviced, operated, or maintained in fully accessible
positions. Equipment shall include, but not be limited to motors, controllers, coil, valves,
switchgear, drain points, etc. Access doors shall be furnished if required for better accessibility.
Minor deviations from the Drawings may be made to allow better accessibility, but changes of
magnitude or which involve extra cost shall not be made without the acceptance of the
Engineer.

Access doors in walls, ceilings, floors, etc., shall be field coordinated. It is the responsibility of
the Contractor to coordinate and provide information regarding the sizes and quantities of
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1.24

1.25

1.26

access doors required for his work. The Contractor shall arrange his work in such a manner as
to minimize the quantity of access doors required, such as grouping shutoff valves in the same
area. Where possible, locate valves in already accessible areas, such as lay-in ceilings, etc.

On a clean set of prints, the Contractor shall mark in red pencil the location of each required
access door, including its size and fire rating (if any), and shall submit the print to the Architect
for review before access doors are purchased or installed.

Upon completion of the Project, the Contractor shall physically demonstrate that all equipment
and devices installed have been located and/or provided with adequate access panels for
repair, maintenance and/or operation. Any equipment not so furnished shall be relocated or
provided with additional access panels by the installing Contractor at no additional cost to the
Owner.

Permanent ladders for access to equipment when shown on Plans shall be furnished and
installed. Coordinate exact requirements in field.

TEMPORARY OPENINGS

The Contractor shall ascertain from an examination of the Drawings whether any special
temporary openings in the building will be required for the admission of apparatus provided
under this Division and shall coordinate the requirements accordingly. In the event of failure of
the Contractor to give sufficient notice in time to arrange for these openings during construction,
the Contractor shall assume all costs of providing such openings thereafter.

SHUTDOWNS

When installation of a new system requires the temporary shutdown of an existing operating
system, the connection of the new system shall be performed at such time as designated by the
Owner's representative.

The Engineer and the Owner shall be notified of the estimated duration of the shutdown period
at least ten (10) days in advance of the date the work is to be performed.

Work shall be arranged for continuous performance whenever possible. The Contractor shall
provide all necessary labor, including overtime if required, to assure that existing operating
services will be shut down only during the time actually required to make necessary
connections.

TAGS AND CHARTS

Each valve and piece of apparatus under this Division shall be provided with suitable brass or
laminated plastic tags and ceiling tag securely fastened with brass chains, screws, or rivets.
Equipment shall be numbered with laminated plastic tags or neatly stenciled letters 2 inches
high using designations in equipment schedules and/or shall conform to a directory indicating
number, location, and use of each item. Directories shall be prepared under each Section and
shall be glass framed.

1. Directory shall indicate valve tag number and the unit number, floor/area branch line,
main line, service, or other pertinent data to quickly and easily identify the valve’s
purpose.
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1.27

1.28

1.29

1.30

1.31

ESCUTCHEONS

The Contractor shall provide escutcheons on pipes wherever they pass through floors, ceilings,
walls, or partitions in finished visible locations. See Section 078413 “Penetration Firestopping”
for further requirements.

PAINTING
All finish painting in completed areas shall be performed per Division 09 of the Specifications.

All materials shipped to the job site under this Division, such as grilles, registers, and/or
radiation covers, shall have standard manufacturer's finish, unless otherwise specified.

The Contractor shall paint the interior of all ducts wherever the interior of the duct can be seen
through a register or louver. Paint shall be flat black, rust preventative type.

The Contractor shall paint conduits, pipe, and equipment wherever it can be seen through a
register or louver. Paint shall not cover-up labels and other identifying items. Paint shall be flat
black, rust preventative type.

All uninsulated outdoor piping and fittings shall be properly primed with zinc-rich primer and
finished with a minimum of two (2) coats of high-grade exterior enamel.

PIPE EXPANSION

All pipe connections shall be installed to allow for freedom of movement of the piping during
expansion and contraction without springing. Provide engineered design, layout, details, and
fabrication, submitted with registered professional engineer sign and seal, of swing joints,
expansion loops, and expansion joints with proper anchors and guides. Pay particular attention
to plastic piping with high coefficients of expansion.

1. Consideration of required seismic lateral restraints shall be given when anchoring piping
and making provision for expansion.

ELECTRICAL CONNECTIONS

Unless otherwise specified, all wiring shall be furnished and installed per Division 26
Specifications.

The Contractor furnishing equipment shall furnish the motor controller required for the
equipment. Provide properly sized overload heaters and all required accessories with all motor
controllers. See Division 26 for motor controller requirements.

All power wiring shall be furnished and installed per Division 26 complete from power source to
motor or equipment junction box including power wiring through the motor controller and proper
means of disconnect per NEC and Division 26. The Division 26 Contractor shall provide all
disconnects, unless noted otherwise.

QUIET OPERATION

Equipment and material used in the various systems described herein shall not produce a
sound level greater than 55 decibels in the area served. If noise level is deemed objectionable
by the Owner/Engineer, the Contractor shall test and record sound levels in the presence of the
Owner/Engineer. The sound level shall be observed on the "A" weighting network of a sound
level or sound survey meter. The ASHRAE "Guide and Data Book" provides a means to
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1.32

1.33

1.34

determine sound level of mechanical equipment when the total of background plus equipment
sound levels exceeds the minimum acceptable equipment sound level.

If objectionable noises or vibrations of any magnitude are produced and transmitted to occupied
portions of the building by apparatus, piping, ducts, or other parts of the mechanical work, the
Contractor shall make such changes or additions as necessary without extra cost to the Owner.

MAINTENANCE

The Contractor shall provide the necessary skilled labor to assure the proper operation and to
provide all required current and preventative maintenance for all equipment and controls
provided under this Division until final acceptance of the building by the Owner. The Contractor
shall not assume acceptance of the building by the Owner until he receives written notification.

The Contractor shall receive calls for any and all problems experienced in the operation of the
equipment provided under this Division and he shall take steps to immediately correct any
deficiencies that may exist.

The Contractor shall provide a check list and shall put a copy of it in the boiler or main
mechanical room. The check list shall itemize each piece of equipment furnished under his
Section.

1. The Contractor shall certify on this check list that he has examined each piece of
equipment and that, in his opinion, it is operating as intended by the manufacturer, it has
been properly lubricated, and that all necessary current and preventative maintenance
has been performed as recommended by the manufacturer and by good and accepted
practice.

Where normal preventative maintenance for any piece of equipment requires special tools, the
Contractor shall furnish the appropriate tools for that piece of equipment (i.e., special filter
removal hooks, valve wrenches, etc.).

LUBRICATION

All equipment installed under this Contract having moving parts and requiring lubrication shall
be properly lubricated according to manufacturer's recommendations prior to testing and
operation. Any such equipment discovered to have been operated before lubrication by the
Contractor is subject to rejection and replacement at no additional cost to the Owner. Units
furnished with sealed bearings are exempted.

The Contractor shall furnish and install, as appropriate on all equipment requiring lubrication,
Zerk pressure gun grease fittings or sight gravity-feed oilers equipped with shutoff and needle
valve adjustment. Units furnished with sealed bearings and lifetime lubrication are exempted. All
fittings and oilers are to be fully accessible for lubrication with equipment which does not require
special adapters. Where fittings would be otherwise inaccessible, furnish and install extended
grease lines.

CLEANING
The Contractor shall be responsible for keeping the jobsite clean, safe, and neat throughout the
duration of construction. The Contractor shall clean up his own debris daily and shall coordinate

removal of rubbish and debris with the General Contractor/Construction Manager.

1. No debris, construction materials, cigarette butts, coffee cups, etc., shall be left above
suspended ceilings.
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1.35

1.36

The Contractor shall thoroughly clean and flush all piping and equipment of all foreign
substances, oils, burrs, solder, flux, etc., inside and out before being placed in operation.

If any part of a system should be stopped or damaged by any foreign matter after being placed
in operation, the system shall be disconnected, cleaned, and reconnected wherever necessary
to locate and/or remove obstructions. Any work damaged in the course of removing obstructions
shall be repaired or replaced when the system is reconnected at no additional cost to the
Owner.

During the course of construction, all ducts and pipes shall be capped in an acceptable manner
to insure adequate protection against the entrance of foreign matter.

Upon completion of all work under the Contract, the Contractor shall remove from the premises
all rubbish, debris, and excess materials left over from his work. Any oil or grease stains on floor
areas caused by the Contractor shall be removed and floor areas left clean.

OPERATING INSTRUCTIONS
Refer to Section 017823 “Operation and Maintenance Data”.

Upon completion of all work and tests, the Contractor shall furnish the necessary skilled labor
and helpers for operating his system and equipment for a period specified under each
applicable Section of this Division. During this period, he shall fully instruct the Owner or the
Owner's representative in the operation, adjustment, and maintenance of all equipment
furnished. The Contractor shall give at least 72 hours’ notice to the Owner and the Engineer in
advance of this period.

The Contractor, in the above-mentioned instructions, shall include the maintenance schedule for
the principal items of equipment furnished under this Division.

The appropriate Contractor shall physically demonstrate procedures for all routine maintenance
of all equipment furnished under each respective Section to assure accessibility to all devices.

An authorized manufacturer's representative shall attest in writing that the equipment has been
properly installed prior to startup of any major equipment. The following equipment will require
this inspection: pumps; air conditioning equipment, controls, air handling equipment, boilers.
These letters will be bound into the operating and maintenance books.

Refer to individual trade Sections for any other particular requirements related to operating
instructions.

ADJUSTING AND TESTING

After all the equipment and accessories to be furnished are in place, they shall be put in final
adjustment and subjected to such operating tests so as to assure the Engineer that they are in
proper adjustment and in satisfactory, permanent operating condition.

Where requested by the Engineer, a factory-trained service engineering representative shall
inspect the installation and assist in the initial startup and adjustment to the equipment. The
period of these services shall be for such time as necessary to secure proper installation and
adjustments. After the equipment is placed in permanent operation, the service engineering
representative shall supervise the initial operation of the equipment and instruct the personnel
responsible for operation and maintenance of the equipment. The service engineering
representative shall notify the Contractor in writing that the equipment was installed according to
manufacturer's recommendations and is operating as intended by the manufacturer.
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1.37 GUARANTEES
A. The Contractor shall guarantee all equipment, material, and workmanship under these
Specifications and the Contract for a period of one (1) year from the date of final acceptance by
Owner, unless otherwise noted.
B. During this guarantee period, all defects developing through faulty equipment, materials, or

workmanship shall be corrected or replaced immediately by the Contractor without expense to
the Owner. Such repairs or replacements shall be made to the Engineer's satisfaction.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 220100
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COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

i

PART 2 - PRODUCTS

2.1

A

B.

22

A.

B.

23

A.

GENERAL MOTOR REQUIREMENTS

Comply with NEMA MG 1 unless otherwise indicated.
Comply with IEEE 841 for severe-duty motors.
MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 100 deg F and at altitude of 3300 feet above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one (1) of the following, to suit starting torque and
requirements of specific motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

PON=

New Animal Shelter - Montville
220513-1



COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

B. Multi-speed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.

Thermal-protection device shall automatically reset when motor temperature returns to normal
range.

PART 3 - EXECUTION (Not Used)

END OF SECTION 220513
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EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Flexible-hose packless expansion joints.
Metal-bellows packless expansion joints.
Rubber packless expansion joints.
Grooved-joint expansion joints.
Alignment guides and anchors.

Pipe loops and swing connections.

ok wN =~

ACTION SUBMITTALS
Product Data: For each type of product.

Delegated-Design Submittal: 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.

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

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

4. Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end

connections, and location for each expansion joint.
INFORMATIONAL SUBMITTALS
Welding certificates.
CLOSEOUT SUBMITTALS
Maintenance Data: For expansion joints to include in maintenance manuals.
QUALITY ASSURANCE

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

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

New Animal Shelter - Montville
220516-1
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PART 2 - PRODUCTS

2.1

2.2

A

PERFORMANCE REQUIREMENTS

Compatibility: Products shall be suitable for piping service fluids, materials, working pressures,
and temperatures.

Capability: Products to absorb two hundred percent (200%) of maximum axial movement
between anchors.

PACKLESS EXPANSION JOINTS

Flexible-Hose Packless Expansion Joints:

1.

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

Flex Pression Ltd.

Flex-Hose Co., Inc.

Flexicraft Industries

Mason Industries, Inc.
Metraflex Company (The)
Unisource Manufacturing, Inc.

~0 Q0 oD

Description: Manufactured assembly with inlet and outlet elbow fittings and two (2)
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section
of flexible hose.

Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

Expansion Joints for Copper Tubing NPS 2 and Smaller: Copper-alloy fittings with solder-
joint end connections.

a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340
psig at 450 deg F ratings.

Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4: Copper-alloy fittings with
threaded end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F and 225 psig at 450 deg F ratings.

Expansion Joints for Steel Piping NPS 2 and Smaller: Carbon-steel fittings with threaded
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70
deg F and 325 psig at 600 deg F ratings.

Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6: Carbon-steel fittings with flanged
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70
deg F and 145 psig at 600 deg F ratings.

Metal-Bellows Packless Expansion Joints:
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N
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Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:

Adsco Manufacturing LLC
American BOA, Inc.

Badger Industries, Inc.
Expansion Joint Systems, Inc.
Flex Pression Ltd.

Flex-Hose Co., Inc.

Flexicraft Industries
Flex-Weld, Inc.

Flo Fab Inc.

Hyspan Precision Products, Inc.
Mason Industries, Inc.
Metraflex Company (The)
Proco Products, Inc.

Senior Flexonics Pathway
Tozen Corporation

U.S. Bellows, Inc.

Unaflex

Unisource Manufacturing, Inc.
Universal Metal Hose
WahlcoMetroflex

"M SOV OSITATTSQ@NOA0TD

Standards: ASTM F 1120 and EJMA's "Standards of the Expansion Joint Manufacturers
Association, Inc."

Type: Circular, corrugated bellows with external tie rods.

Minimum Pressure Rating: 150 psig, unless otherwise indicated.

Configuration: Single joint class(es), unless otherwise indicated.

Expansion Joints for Copper Tubing: Single- or multi- ply phosphor-bronze bellows,
copper pipe ends, and brass shrouds.

a. End Connections for Copper Tubing NPS 2 and Smaller: threaded.
b. End Connections for Copper Tubing NPS 2-1/2 to NPS 4: threaded.
C. End Connections for Copper Tubing NPS 5 and Larger: Flanged.

Expansion Joints for Steel Piping: Single- or multi- ply stainless-steel bellows, steel pipe
ends, and carbon-steel shroud.

a. End Connections for Steel Pipe NPS 2 and Smaller: Threaded.
b. End Connections for Steel Pipe NPS 2-1/2 and Larger: Flanged.

Rubber Packless Expansion Joints:

1.

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

Amber/Booth Company, Inc.; a VMC Group Company
Flex-Hose Co., Inc.

Flexicraft Industries

Flex-Weld, Inc.

Garlock Sealing Technologies

General Rubber Corporation

Mason Industries, Inc.

Metraflex Company (The)

Proco Products, Inc.

“Te@meao0To
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2.3

24

j- Red Valve Company, Inc.
k. Tozen Corporation
l. Unaflex

m. Unisource Manufacturing, Inc.

2. Standards: ASTM F 1123 and FSA's "Technical Handbook: Non-Metallic Expansion
Joints and Flexible Pipe Connectors."

3 Material: Fabric-reinforced rubber complying with FSA-PSJ-703.

4 Arch Type: Single or multiple arches with external control rods.

5. Spherical Type: Single or multiple spheres with external control rods.

6. Minimum Pressure Rating for NPS 1-1/2 to NPS 4: 150 psig at 220 deg F.

7 Minimum Pressure Rating for NPS 5 and NPS 6: 140 psig at 200 deg F.

8 Minimum Pressure Rating for NPS 8 to NPS 12: 140 psig at 180 deg F.

9 Material for Fluids Containing Acids, Alkalis, or Chemicals: Ethylene-propylene-diene
terpolymer rubber.

10.  Material for Fluids Containing Gas, Hydrocarbons, or Oil: Buna-N.

11.  Material for Water: Ethylene-propylene-diene terpolymer rubber.

12.  End Connections: Full-faced, integral steel flanges with steel retaining rings.

GROOVED-JOINT EXPANSION JOINTS

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

1. Anvil International
2. Shurjoint Piping Products
3. Victaulic Company

Description: Factory-assembled expansion joint made of several grooved-end pipe nipples,
couplings, and grooved joints.

Standard: AWWA C606, for grooved joints.

Nipples: Galvanized, ASTM A 53, Schedule 40, Type E or S, steel pipe with grooved ends.
ALIGNMENT GUIDES AND ANCHORS

Alignment Guides:

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

Adsco Manufacturing LLC
Advanced Thermal Systems, Inc.
Flex-Hose Co., Inc.

Flexicraft Industries

Flex-Weld, Inc.

Hyspan Precision Products, Inc.
Mason Industries, Inc.
Metraflex Company (The)
Senior Flexonics Pathway

U.S. Bellows, Inc.

Unisource Manufacturing, Inc.

AT T D@0 Q00
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B.

2. Description: Steel, factory-fabricated alignment guide, with bolted two-section outer
cylinder and base for attaching to structure; with two-section guiding slider for bolting to
pipe.

Anchor Materials:

Steel Shapes and Plates: ASTM A 36.

Bolts and Nuts: ASME B18.10 or ASTM A 183, steel hex head.

Washers: ASTM F 844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened Portland cement concrete, with tension and shear capacities appropriate for
application.

pLON~

a. Stud: Threaded, zinc-coated carbon steel.
b. Expansion Plug: Zinc-coated steel.
C. Washer and Nut: Zinc-coated steel.

5. Chemical Fasteners: Insert-type stud, bonding-system anchor for use with hardened
Portland cement concrete, with tension and shear capacities appropriate for application.

a. Bonding Material: ASTM C 881, Type IV, Grade 3, two-component epoxy resin
suitable for surface temperature of hardened concrete where fastener is to be

installed.

b. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud,
unless otherwise indicated.

C. Washer and Nut: Zinc-coated steel.

PART 3 - EXECUTION

3.1

w

o

3.2

EXPANSION JOINT INSTALLATION
Install expansion joints of sizes matching sizes of piping in which they are installed.

Install metal-bellows expansion joints according to EJMA's "Standards of the Expansion Joint
Manufacturers Association, Inc."

Install rubber packless expansion joints according to FSA-PSJ-703.
Install grooved-joint expansion joints to grooved-end steel piping.
PIPE LOOP AND SWING CONNECTION INSTALLATION

Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or
compression produced during anticipated change in temperature.

Connect risers and branch connections to mains with at least five (5) pipe fittings, including tee
in main.

Connect risers and branch connections to terminal units with at least four (4) pipe fittings,
including tee in riser.

Connect mains and branch connections to terminal units with at least four (4) pipe fittings,
including tee in main.
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3.3

G.

ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
Install alignment guides to guide expansion and to avoid end-loading and torsional stress.

Install two (2) guides on each side of pipe expansion fittings and loops. Install guides nearest to
expansion joint not more than four (4) pipe diameters from expansion joint.

Attach guides to pipe, and secure guides to building structure.

Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to connected equipment.

Anchor Attachments:

1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code: SectionIX, "Welding and Brazing
Qualifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69,
Type 24; U bolts bolted to anchor.

Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with
ASME B31.9 and AWS D1.1.

1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow fastener
manufacturer's written instructions.

Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION 220516
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A

A.

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Sleeves.
Stack-sleeve fittings.
Sleeve-seal systems.
Sleeve-seal fittings.
Grout.

aroON-=

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

22

A.

B.

C.

A

B.

SLEEVES

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

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

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

STACK-SLEEVE FITTINGS

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. Jay R. Smith Mfg. Co.
2. Zurn Industries, LLC

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

1. Underdeck Clamp: Clamping ring with setscrews.

New Animal Shelter - Montville
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23

24

2.5

PART 3 -

3.1

SLEEVE-SEAL SYSTEMS

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

Advance Products & Systems, Inc.
CALPICO, Inc.

GPT; an EnPro Industries company
Metraflex Company (The)

Proco Products, Inc.

agrON =

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

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

2. Pressure Plates: Plastic or stainless-steel.

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

to sealing elements.
SLEEVE-SEAL FITTINGS

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

Advance Products & Systems, Inc.
CALPICO, Inc.

GPT; an EnPro Industries company
Metraflex Company (The)

Proco Products, Inc.

arod =

Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match
piping OD.

GROUT

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

Characteristics: Non-shrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

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

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

New Animal Shelter - Montville
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3.2

3.3

3.4

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

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

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.
Install sleeves that are large enough to provide Yi-inch annular clear space between
sleeve and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Section 079200 "Joint Sealants."

STACK-SLEEVE-FITTING INSTALLATION

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

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

2. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.

3. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring
is specified.

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

SLEEVE-SEAL-SYSTEM INSTALLATION

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

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
a watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

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

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.
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3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE

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

1.

Exterior Concrete Walls above Grade:

a.
b.

Piping Smaller Than NPS 6: Galvanized-steel wall sleeves.
Piping NPS 6 and Larger: Galvanized-steel wall sleeves.

Exterior Concrete Walls below Grade:

a.

Piping Smaller Than NPS 6: Galvanized-steel wall sleeves with sleeve-seal
system.

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

Piping NPS 6 and Larger: Galvanized-steel wall sleeves with sleeve-seal system.

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

Concrete Slabs-on-Grade:

a.

Piping Smaller Than NPS 6: Galvanized-steel wall sleeves with sleeve-seal
system.

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

Piping NPS 6 and Larger: Galvanized-steel wall sleeves with sleeve-seal system.

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

END OF SECTION 220517
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A.

C.

D.

m

2.2

A

B.

ESCUTCHEONS

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

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

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

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

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

FLOOR PLATES
One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

Split-Casting Floor Plates: Cast brass with concealed hinge.

PART 3 - EXECUTION

3.1

A

INSTALLATION

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
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B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and
with OD that completely covers opening.

1. Escutcheons for New Piping:

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

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.
C. Insulated Piping: One-piece, stamped-steel type.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished, chrome-plated finish.
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass
type with polished, chrome-plated finish.
f. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
g. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
C. Install floor plates for piping penetrations of equipment-room floors.
D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD

that completely covers opening.
1. New Piping: One-piece, floor-plate type.
3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 220518
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Bimetallic-actuated thermometers.
Filled-system thermometers.
Liquid-in-glass thermometers.
Thermowells.

Dial-type pressure gages.

Gage attachments.

Test plugs.

Test-plug kits.

ONoOGOALON =

1.3 ACTION SUBMITTALS

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

A. Product Certificates: For each type of meter and gage.
1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For meters and gages to include in operation and
maintenance manuals.

PART 2 - PRODUCTS
2.1 BIMETALLIC-ACTUATED THERMOMETERS

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

Ashcroft Inc.

Ernst Flow Industries

Marsh Bellofram

Miljoco Corporation

Nanmac Corporation

Noshok

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

SN~ WON =
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2.2

o 0O

m

11.
12.
13.
14.
15.

Watts; a Watts Water Technologies company
Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

WIKA Instrument Corporation

Winters Instruments - U.S.

Standard: ASME B40.200.

Case: Liquid-filled and sealed type(s); stainless-steel with 3-inch nominal diameter.

Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg F.

Connector Type(s): Union joint, adjustable angle and rigid, bottom, with unified-inch screw
threads.

Connector Size: '2-inch, with ASME B1.1 screw threads.

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

Window: Plain glass.

Ring: Stainless-steel.

Element: Bimetal coil.

Pointer: Dark-colored metal.

Accuracy: Plus or minus one percent (+/-1%) of scale range.

FILLED-SYSTEM THERMOMETERS

Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers:

1.

Sk wnN
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Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:

Ashcroft Inc.

Marsh Bellofram

Miljoco Corporation

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

g. Weiss Instruments, Inc.

"0 o0 oW

Standard: ASME B40.200.

Case: Sealed type, cast aluminum or drawn steel; 4%%-inch nominal diameter.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, with link to pressure element and connection to pointer.

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

Pointer: Dark-colored metal.

Window: Glass.

Ring: Stainless-steel.

Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in
horizontal plane, with locking device rigid, bottom; with ASME B1.1 screw threads.
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2.3

11.

12.

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

a. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus one percent (+/-1%) of scale range.

LIQUID-IN-GLASS THERMOMETERS

Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

1.
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9.

10.

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. Trerice, H. O. Co.

Standard: ASME B40.200.

Case: Cast aluminum; 6-inch nominal size.

Case Form: Back angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass or plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.
Connector: %-inch, with ASME B1.1 screw threads.

Accuracy: Plus or minus one percent (+/-1%) of scale range or one scale division, to a
maximum of one and one-half percent (1.5%) of scale range.

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

1.

ook wnN
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Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:

Flo Fab Inc.

Miljoco Corporation

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

Weiss Instruments, Inc.

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

S@m0 a0 T

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 organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass.

Stem: Aluminum and of length to suit installation.
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2.5

a. Design for Thermowell Installation: Bare stem.

9. Connector: 174 inches, with ASME B1.1 screw threads.
10.  Accuracy: Plus or minus one percent (+/-1%) of scale range or one scale division, to a
maximum of one and one-half percent (1.5%) of scale range.

THERMOWELLS
Thermowells:

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNI.

Material for Use with Steel Piping: CRES.

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

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

Internal Threads: 2, %-, and 1-inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

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

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

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

S9N~ LON =
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Heat-Transfer Medium: Mixture of graphite and glycerin.
PRESSURE GAGES

Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Ametek U.S. Gauge
b. Ashcroft Inc.
C. Ernst Flow Industries
d. Flo Fab Inc.
e. Marsh Bellofram
f. Miljoco Corporation
g. Noshok
h. Palmer Wahl Instrumentation Group
i. REOTEMP Instrument Corporation
j- Tel-Tru Manufacturing Company
k. Trerice, H. O. Co.
l. Watts; a Watts Water Technologies company
m. Weiss Instruments, Inc.
n. Weksler Glass Thermometer Corp.
o. WIKA Instrument Corporation
p. Winters Instruments - U.S.
2. Standard: ASME B40.100.
3. Case: Liquid-filled Sealed type(s); cast aluminum or drawn steel; 4%-inch nominal
diameter.
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
5. Pressure Connection: 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.
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2.6

2.7

2.8

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

. Window: Glass.

0. Ring: Stainless-steel.

1. Accuracy: Grade A, plus or minus one percent (+/-1%) of middle half of scale range.

T0vooNe

GAGE ATTACHMENTS

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

Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.
TEST PLUGS

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

Flow Design, Inc.

Miljoco Corporation

Nexus Valve, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Company, Inc.

Trerice, H. O. Co.

Watts; a Watts Water Technologies company
Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

CoNIO~WN =

Description: Test-station fitting made for insertion into piping tee fitting.

Body: 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: EPDM self-sealing rubber.

TEST-PLUG KITS

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

Flow Design, Inc.

Miljoco Corporation

Nexus Valve, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Company, Inc.

Trerice, H. O. Co.

Watts; a Watts Water Technologies company
Weiss Instruments, Inc.

NN =
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m

Furnish one (1) test-plug kit containing thermometer(s), one (1) pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of
diameter to fit test plugs and of length to project into piping.

Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch-diameter dial and
tapered-end sensing element. Dial range shall be at least 25 to 125 deg F.

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

Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch-diameter dial and probe.
Dial range shall be at least 0 to 200 psig.

Carrying Case: Metal or plastic, with formed instrument padding.

PART 3 - EXECUTION

3.1

3.2

G.

A.

INSTALLATION
Install thermowells with socket extending to center of pipe and in vertical position in piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

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

Install valve and snubber in piping for each pressure gage for fluids.
Install test plugs in piping tees.

Install thermometers in the following locations:

1. Inlet and outlet of each water heater.

Install pressure gages in the following locations:

1. Building water service entrance into building.

2. Inlet and outlet of each pressure-reducing valve.

3. Suction and discharge of each domestic water pump.
CONNECTIONS

Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.
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3.3 ADJUSTING
A. Adjust faces of meters and gages to proper angle for best visibility.
3.4 THERMOMETER SCHEDULE
A. Thermometers at inlet and outlet of each domestic water heater shall be the following:
Liquid-filled Sealed, bimetallic-actuated type.
Direct-mounted, metal-case, vapor-actuated type.
Metal case, compact industrial-style, liquid-in-glass type.

Direct-mounted, light-activated type.
Test plug with EPDM self-sealing rubber inserts.

arON =

B. Thermometer stems shall be of length to match thermowell insertion length.
3.5 THERMOMETER SCALE-RANGE SCHEDULE

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

B. Scale Range for Domestic Hot-Water Piping: 0 to 250 deg F.
3.6 PRESSURE-GAGE SCHEDULE

A. Pressure gages at discharge of each water service into building shall be the following:

1. Liquid-filled, sealed open-front, pressure-relief or solid-front, pressure-relief, direct -
mounted, metal case.
2. Sealed, direct-mounted, plastic case.

3. Test plug with EPDM self-sealing rubber inserts.
3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A. Scale Range for Water Service Piping: 0 to 200 psi.

B. Scale Range for Domestic Water Piping: 0 to 200 psi.

END OF SECTION 220519
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SECTION 220523.12 - BALL VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

A.

A.

A.

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Bronze ball valves.

DEFINITIONS

CWP: Cold working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.
DELIVERY, STORAGE, AND HANDLING

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.

Use the following precautions during storage:

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

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

PART 2 - PRODUCTS

21

A

B.

GENERAL REQUIREMENTS FOR VALVES

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.

New Animal Shelter - Montville
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2.2

ASME B16.1 for flanges on iron valves.

ASME B16.5 for flanges on steel valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for solder-joint connections.

ASME B31.9 for building services piping valves.

oakwn

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

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

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 Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 4 and larger.
2. Handlever: For quarter-turn valves smaller than NPS 4.

Valves in Insulated Piping:

1. Include 2-inch stem extensions.

2. Extended operating handles of nonthermal-conductive 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.

BRONZE BALL VALVES
Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim:

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

Apollo Valves; Conbraco Industries, Inc.
Crane; Crane Energy Flow Solutions
Hammond Valve

Lance Valves

Milwaukee Valve Company

NIBCO INC.

Watts; a Watts Water Technologies company

@*oopoTp

2. Description:

Standard: MSS SP-110.
CWP Rating: 600 psig.
Body Design: Two-piece.
Body Material: Bronze.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless-steel.

Ball: Stainless-steel, vented.
Port: Full.

e R )
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

EXAMINATION

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

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

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

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

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

VALVE INSTALLATION

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

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

Install valve tags. Comply with requirements in Section 220553 "ldentification for Plumbing
Piping and Equipment" for valve tags and schedules.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

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

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules.

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

VALVE SCHEDULE (150 PSIG OR LESS)

Pipe NPS 2 and Smaller:

1. Refer to Valve Schedule on Drawings.

END OF SECTION 220523.12
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SECTION 220523.14 - CHECK VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

A.

A

B.

C.

A

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Bronze swing check valves.

DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
ACTION SUBMITTALS

Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.
DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set check valves in either closed or open position.

Use the following precautions during storage:

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

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

PART 2 - PRODUCTS

2.1

A

GENERAL REQUIREMENTS FOR VALVES

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

New Animal Shelter - Montville
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2.2

ASME Compliance:

ASME B1.20.1 for threads for threaded end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for solder joint.

ASME B31.9 for building services piping valves.

agrON =

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service.

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

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

Bronze Swing Check Valves with Bronze Disc, Class 125:

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

American Valve, Inc.

Apollo Valves; Conbraco Industries, Inc.
Crane; Crane Energy Flow Solutions
Hammond Valve

Jenkins Valves; Crane Energy Flow Solutions
KITZ Corporation

Macomb Groups (The)

Milwaukee Valve Company

NIBCO INC.

Powell Valves

Red-White Valve Corporation

Stockham; Crane Energy Flow Solutions

AT T SQ@ M0 00T

m. Watts; a Watts Water Technologies company
2. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig.
C. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
e. Ends: Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.

Bronze Swing Check Valves with Nonmetallic Disc, Class 125:

New Animal Shelter - Montville
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1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:

Apollo Valves; Conbraco Industries, Inc.
Crane; Crane Energy Flow Solutions
Hammond Valve

Jenkins Valves; Crane Energy Flow Solutions
KITZ Corporation

Milwaukee Valve Company

NIBCO INC.

Red-White Valve Corporation

Stockham; Crane Energy Flow Solutions
Watts; a Watts Water Technologies company

T s@meaoT

2. Description:

Standard: MSS SP-80, Type 4.

CWP Rating: 200 psig.

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.

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

~0 Q0o

PART 3 - EXECUTION

3.1

A

3.2

o O

m

EXAMINATION

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

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

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

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

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

VALVE INSTALLATION

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

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

Install check valves for proper direction of flow and as follows:
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3.3

3.4

3.5

1. Swing Check Valves: In horizontal position with hinge pin level.
2. Center-Guided and Plate-Type Check Valves: In horizontal or vertical position, between
flanges.

3. Lift Check Valves: With stem upright and plumb.

Install valve tags. Comply with requirements in Section 220553 "ldentification for Plumbing
Piping and Equipment" for valve tags and schedules.

ADJUSTING

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
If valve applications are not indicated, use the following:
1. Pump-Discharge Check Valves:
a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc.

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

End Connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded or soldered.
DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze swing check valves with bronze disc, Class 125, with threaded
end connections.

END OF SECTION 220523.14

New Animal Shelter - Montville
220523.14-4



HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Fiberglass pipe hangers.

Metal framing systems.
Fiberglass strut systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Pipe positioning systems.

0. Equipment supports.

SVoNooRALON =

DEFINITIONS

MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
PERFORMANCE REQUIREMENTS

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

Structural Performance: Hangers and supports for plumbing piping and equipment shall

withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

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

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

3. Design seismic-restraint hangers and supports for piping and equipment and obtain

approval from authorities having jurisdiction.
ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

1. Trapeze pipe hangers.

New Animal Shelter - Montville
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C.

1.6

A

1.7

A

B.

Metal framing systems.
Fiberglass strut systems.
Pipe stands.

Equipment supports.

arwd

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

1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.
INFORMATIONAL SUBMITTALS

Welding certificates.
QUALITY ASSURANCE

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

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

PART 2 - PRODUCTS

2.1

A

B.

C.

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

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 stainless-steel.

Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless-steel.

Copper Pipe 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 stainless-steel.

New Animal Shelter - Montville
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22

2.3

24

25

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts.

FIBERGLASS PIPE HANGERS

Clevis-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 1, steel pipe hanger except hanger is made of
fiberglass or fiberglass-reinforced resin.

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless-steel.

Strap-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger
is made of fiberglass-reinforced resin.

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless-
steel.

METAL FRAMING SYSTEMS

MFMA Manufacturer Metal Framing Systems:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Allied Tube & Conduit; a part of Atkore International
b. B-line, an Eaton business
C. Flex-Strut Inc.
d. Thomas & Betts Corporation; A Member of the ABB Group
e. Unistrut; Part of Atkore International
f. Wesanco, Inc.

2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.

Standard: MFMA-4.

Channels: Continuous slotted steel channel with inturned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel
slot and, when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless-steel.

Metallic Coating: Hot-dipped galvanized.

Paint Coating: Epoxy.

Plastic Coating: Epoxy.

s
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THERMAL-HANGER SHIELD INSERTS

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

Carpenter & Paterson, Inc.
Clement Support Services
ERICO International Corporation
National Pipe Hanger Corporation

PN =
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26

2.7

PHS Industries, Inc.

Pipe Shields Inc.

Piping Technology & Products, Inc.
Rilco Manufacturing Co., Inc.
Value Engineered Products, Inc.

©Ce~NOO

Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Mechanical-Expansion Anchors: Insert-wedge-type, 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.

PIPE STANDS

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

Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof
installation without membrane penetration.

High-Type, Single-Pipe Stand:

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for
roof installation without membrane penetration.

2. Base: Stainless-steel.

3. Vertical Members: Two (2) or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.

4, Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support.
High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for
roof installation without membrane penetration.

Bases: One (1) or more; plastic.

Vertical Members: Two (2) or more protective-coated-steel channels.

Horizontal Member: Protective-coated-steel channel.

Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

abrwbN
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2.8

29

2.10

PART 3 -

3.1

Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof
curb.

PIPE POSITIONING SYSTEMS

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

EQUIPMENT SUPPORTS

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

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

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

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

EXECUTION
HANGER AND SUPPORT INSTALLATION

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

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36, carbon-steel shapes selected for loads being supported.

Weld steel according to AWS D1.1.
Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and
MSS SP-89. Install hangers and attachments as required to properly support piping from
building structure.

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

Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled fiberglass struts.

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

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

Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.
2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and

mount on permanent, stationary roof curb.

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

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

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

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

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

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, 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.

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.

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

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
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3.2

3.4

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

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048-inch-thick.
b. NPS 4: 12 inches long and 0.06-inch-thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06-inch-thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075-inch-thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105-inch-thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

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

Grouting: Place grout under supports for equipment and make bearing surface smooth.
Provide lateral bracing, to prevent swaying, for equipment supports.
METAL FABRICATIONS

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 that cannot be
shop welded because of shipping size limitations.

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

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.
ADJUSTING

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

Trim excess length of continuous-thread hanger and support rods to 1%z inches.
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3.5

3.6

PAINTING

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.

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

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

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

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

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

Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and
stainless-steel attachments for hostile environment applications.

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

Horizontal-Piping Hangers and Supports: 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. 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.

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 non-
insulated, stationary pipes NPS 3/4 to NPS 8.

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

7. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary
pipes NPS 1/2 to NPS 8.
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10.

1.
12.
13.

14.

15.

16.

17.

18.

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

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
non-insulated, stationary pipes NPS 3/8 to NPS 8.

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3.

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

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

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.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
(2) rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

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

1.

2.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

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:

PN

5.

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

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

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

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.

2.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

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

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

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
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10.

1.

12.

13.
14.
15.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

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

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.

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

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

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.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

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

1.

2.

3.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.
2

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed
1% inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to twenty-five percent (25%) to allow expansion and contraction of piping system
from hanger.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to twenty-five percent (25%) to allow expansion and contraction of piping
system from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to twenty-five percent (25%) to allow expansion and contraction of piping
system from trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:
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Horizontal (MSS Type 54): Mounted horizontally.

Vertical (MSS Type 55): Mounted vertically.

C. Trapeze (MSS Type 56): Two (2) vertical-type supports and one (1) trapeze
member.

co

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

Q. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

R. Use mechanical-expansion anchors instead of building attachments where required in concrete
construction.

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

END OF SECTION 220529
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HEAT TRACING FOR PLUMBING PIPING

SECTION 220533 - HEAT TRACING FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY
Section includes plumbing piping heat tracing for freeze prevention, domestic hot-water-

temperature maintenance, and snow and ice melting on roofs and in gutters and downspouts
with the following electric heating cables:

1. Plastic insulated, series resistance.
2. Self-regulating, parallel resistance.
3. Constant wattage.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and
accessories.
2. Schedule heating capacity, length of cable, spacing, and electrical power requirement for

each electric heating cable required.
Shop Drawings: For electric heating cable.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

Sample Warranty: For special warranty.
CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For electric heating cables to include in operation and
maintenance manuals.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in
materials or workmanship within specified warranty period.

1. Warranty Period: Two (2) years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

A

22

23

SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

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

1. Chromalox, Inc.
2. Raychem; Tyco Thermal Controls
3. Thermon Americas Inc.

Comply with IEEE 515.1.

Heating Element: Pair of parallel No. 16 AWG, nickel-coated, stranded copper bus wires
embedded in crosslinked conductive polymer core, which varies heat output in response to
temperature along its length. Terminate with waterproof, factory-assembled, non-heating leads
with connectors at one end, and seal the opposite end watertight. Cable shall be capable of
crossing over itself once without overheating.

Electrical Insulating Jacket: Flame-retardant polyolefin.

Cable Cover: Tinned-copper braid and polyolefin outer jacket.

Maximum Operating Temperature (Power On): 150 deg F.

Maximum Exposure Temperature (Power Off): 170 deg F (ad;.).

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.

Capacities and Characteristics:

1. Refer to Schedules on Drawings.
2. Number of Parallel Cables: Two (2).

CONTROLS
Pipe-Mounted Thermostats for Freeze Protection:
1. Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

3. Remote bulb on capillary, resistance temperature device, or thermistor for directly
sensing pipe-wall temperature.
4. Corrosion-resistant, waterproof control enclosure.

ACCESSORIES

Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in
writing by manufacturer.

Warning Labels: Refer to Section 220553 "Identification for Plumbing Piping and Equipment."
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HEAT TRACING FOR PLUMBING PIPING

C.

Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: %-inch
minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1%z inches
minimum.

PART 3 - EXECUTION

3.1

3.2

3.3

A

B.

A

B.

C.

D.

A

B.

EXAMINATION

Examine surfaces and substrates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and
sharp protrusions.

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

Install electric heating cable across expansion, construction, and control joints according to
manufacturer's written instructions; use cable-protection conduit and slack cable to allow

movement without damage to cable.

Electric Heating-Cable Installation for Freeze Protection for Piping:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install electric heating cables according to IEEE 515.1.

3 Install insulation over piping with electric cables according to Section 220719 "Plumbing
Piping Insulation."

4. Install warning tape on piping insulation where piping is equipped with electric heating
cables.

Electric Heating-Cable Installation for Temperature Maintenance for Domestic Hot Water:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install insulation over piping with electric heating cables according to Section 220719
"Plumbing Piping Insulation."

3. Install warning tape on piping insulation where piping is equipped with electric heating
cables.

Set field-adjustable switches and circuit-breaker trip ranges.
FIELD QUALITY CONTROL

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

Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.
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C. Cables will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.
3.4 PROTECTION
A. Protect installed heating cables, including non-heating leads, from damage during construction.

B. Remove and replace damaged heat-tracing cables.

END OF SECTION 220533
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND

EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Elastomeric isolation pads.

2. Elastomeric isolation mounts.

3. Restrained elastomeric isolation mounts.
4. Open-spring isolators.

5. Housed-spring isolators.

6. Restrained-spring isolators.

7. Housed-restrained-spring isolators.
8. Pipe-riser resilient supports.

9. Resilient pipe guides.

10.  Elastomeric hangers.

11.  Spring hangers.

12.  Snubbers.

13. Restraint channel bracings.

14. Restraint cables.

15.  Seismic-restraint accessories.

16.  Mechanical anchor bolts.

17.  Adhesive anchor bolts.
DEFINITIONS

IBC: International Building Code.

ICC-ES: ICC-Evaluation Service.

ACTION SUBMITTALS

Product Data: For each type of product.

1.

2.

Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

lllustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of vibration isolation device and seismic-restraint component required.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with
requirements.
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1.5

1.6

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.
Shop Drawings:

1. Detail fabrication and assembly of equipment bases. Detail fabrication including
anchorages and attachments to structure and to supported equipment.

Delegated-Design Submittal: For each vibration isolation and seismic-restraint device.
1. Include design calculations and details for selecting vibration isolators and seismic

restraints complying with performance requirements, design criteria, and analysis data
signed and sealed by the qualified professional engineer responsible for their

preparation.

2. Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, due to seismic forces required to select vibration isolators, and due to seismic
restraints.

3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion

and contraction at each support point, initial and final loads on building structure, spring
deflection changes, and seismic loads. Include certification that riser system was
examined for excessive stress and that none exists.

4. Seismic-Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to

the restrained items and to the structure. Show attachment locations, methods,
and spacings. Identify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events. Indicate
association with vibration isolation devices.

C. Coordinate seismic-restraint and vibration isolation details with wind-restraint
details required for equipment mounted outdoors. Comply with requirements in
other Sections for equipment mounted outdoors.

d. Preapproval and Evaluation Documentation: By an agency acceptable to
authorities having jurisdiction, showing maximum ratings of restraint items and the
basis for approval (tests or calculations).

INFORMATIONAL SUBMITTALS

Coordination Drawings: Show coordination of vibration isolation device installation and seismic
bracing for plumbing piping and equipment with other systems and equipment in the vicinity,
including other supports and restraints, if any.

Qualification Data: For professional engineer and testing agency.

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that
is acceptable to authorities having jurisdiction.
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B.

C.

D.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

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

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based
on calculations. If preapproved ratings are unavailable, submittals based on independent testing
are preferred. Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

PART 2 - PRODUCTS

2.1

22

A.

A

ELASTOMERIC ISOLATION PADS
Elastomeric Isolation Pads:

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

Ace Mountings Co., Inc.

California Dynamics Corporation
Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

TT@moao0Ty

n

Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading
over pad area.

Size: Factory or field cut to match requirements of supported equipment.

Pad Material: Oil and water resistant with elastomeric properties.

Surface Pattern: Ribbed and/or waffle pattern.

Infused nonwoven cotton or synthetic fibers.

Load-bearing metal plates adhered to pads.

Sandwich-Core Material: Resilient and/or elastomeric.

NGO AW

a. Surface Pattern: Ribbed and/or waffle pattern.
b. Infused nonwoven cotton or synthetic fibers.

ELASTOMERIC ISOLATION MOUNTS
Double-Deflection, Elastomeric Isolation Mounts:

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

a. Ace Mountings Co., Inc.
b. California Dynamics Corporation
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2.3

24

Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

—~T@ e a0

Mounting Plates:

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and
threaded with threaded studs or bolts.
b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to

support structure.

Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

RESTRAINED ELASTOMERIC ISOLATION MOUNTS

Restrained Elastomeric Isolation Mounts:

1.

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

Ace Mountings Co., Inc.

California Dynamics Corporation
Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

TT@T0 o0 T

Description: All-directional isolator with seismic restraints containing two (2) separate and
opposing elastomeric elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

OPEN-SPRING ISOLATORS

Freestanding, Laterally Stable, Open-Spring Isolators:

1.

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

Ace Mountings Co., Inc.
California Dynamics Corporation
Isolation Technology, Inc.
Kinetics Noise Control, Inc.
Mason Industries, Inc.

P20 TO
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2.5

2.6

f. Novia; A Division of C&P
g. Vibration Eliminator Co., Inc.
h. Vibration Isolation

i. Vibration Mountings & Controls, Inc.

Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of
the spring at rated load.

Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.
Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.

Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed,
without deformation or failure.

Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator
pad attached to the underside. Baseplates shall limit floor load to 500 psig.

Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to
fasten and level equipment.

HOUSED-SPRING ISOLATORS

Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing:

1.

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

Ace Mountings Co., Inc.

California Dynamics Corporation
Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

Sea~ooooo

Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of
the spring at rated load.

Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.
Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.

Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed,
without deformation or failure.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig.
b. Top housing with elastomeric pad.

RESTRAINED-SPRING ISOLATORS

Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint:

1.

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

a. Ace Mountings Co., Inc.
b. California Dynamics Corporation
C. Isolation Technology, Inc.

New Animal Shelter - Montville
220548-5


http://www.specagent.com/Lookup?uid=123457071460
http://www.specagent.com/Lookup?uid=123456867147
http://www.specagent.com/Lookup?uid=123456867148
http://www.specagent.com/Lookup?uid=123456867149
http://www.specagent.com/Lookup?ulid=7643
http://www.specagent.com/Lookup?uid=123456867156
http://www.specagent.com/Lookup?uid=123456867157
http://www.specagent.com/Lookup?uid=123456867158
http://www.specagent.com/Lookup?uid=123456867159
http://www.specagent.com/Lookup?uid=123456867160
http://www.specagent.com/Lookup?uid=123456867161
http://www.specagent.com/Lookup?uid=123456867162
http://www.specagent.com/Lookup?uid=123456867163
http://www.specagent.com/Lookup?ulid=7644
http://www.specagent.com/Lookup?uid=123456867164
http://www.specagent.com/Lookup?uid=123456867165
http://www.specagent.com/Lookup?uid=123456867166

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

2.7

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

—~Temoea

Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight
being removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to
the underside. Bases shall limit floor load to 500 psig.

b. Top plate with elastomeric pad.

c. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.

Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of
the spring at rated load.

Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.
Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.

Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed,
without deformation or failure.

HOUSED-RESTRAINED-SPRING ISOLATORS

Freestanding, Steel, Open-Spring lIsolators with Vertical-Limit Stop Restraint in Two-Part
Telescoping Housing:

1.

oo hs

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

Ace Mountings Co., Inc.

California Dynamics Corporation
Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Vibration Eliminator Co., Inc.
Vibration Isolation

Vibration Mountings & Controls, Inc.

S@ "0 a0 T

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators. Housings are equipped with
adjustable snubbers to limit vertical movement.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig.

b. Threaded top housing with adjustment bolt and cap screw to fasten and level
equipment.

Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of
the spring at rated load.

Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.
Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.

Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed,
without deformation or failure.
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2.8

29

2.10

2.11

PIPE-RISER RESILIENT SUPPORT

Description: All-directional, acoustical pipe anchor consisting of two (2) steel tubes separated by
a minimum %2-inch-thick neoprene.

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical
travel in both directions.

2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in all
directions.

RESILIENT PIPE GUIDES

Description: Telescopic arrangement of two (2) steel tubes or post and sleeve arrangement
separated by a minimum Y2-inch-thick neoprene.

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable
to allow for selection of pipe movement. Guides shall be capable of motion to meet
location requirements.

ELASTOMERIC HANGERS
Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:

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

Ace Mountings Co., Inc.

California Dynamics Corporation
Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration Eliminator Co., Inc.
Vibration Mountings & Controls, Inc.

SQ@ "0 Q0T

2. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

3. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric
material with a projecting bushing for the underside opening preventing steel to steel
contact.

SPRING HANGERS

Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in Compression:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Ace Mountings Co., Inc.
b. California Dynamics Corporation
C. Kinetics Noise Control, Inc.
d. Mason Industries, Inc.
e. Novia; A Division of C&P
f. Vibration Eliminator Co., Inc.
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2.12

2.13

g. Vibration Isolation
h. Vibration Mountings & Controls, Inc.
2. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a

maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

3. Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of
the spring at rated load.

4. Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.

5. Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.

6 Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed,
without deformation or failure.

7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

8. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower
threaded rod.

9. Self-centering hanger-rod cap to ensure concentricity between hanger rod and support
spring coil.

SNUBBERS

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

1. Kinetics Noise Control, Inc.

2. Mason Industries, Inc.

3. Novia; A Division of C&P

4. Vibration Mountings & Controls, Inc.

Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

3. Maximum Ys-inch air gap, and minimum Yz-inch-thick resilient cushion.

RESTRAINT CHANNEL BRACINGS

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

1. B-line, an Eaton business

2. Hilti, Inc.

3. Mason Industries, Inc.

4, Unistrut; Part of Atkore International

Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels
with accessories for attachment to braced component at one end and to building structure at the
other end and other matching components and with corrosion-resistant coating; rated in tension,
compression, and torsion forces.
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2.14

2.15

2.16

RESTRAINT CABLES

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

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

Vibration & Seismic Technologies, LLC
Vibration Mountings & Controls, Inc.

agrON =

Restraint Cables: ASTM A 492 stainless-steel cables. End connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with
a minimum of two clamping bolts for cable engagement.

SEISMIC-RESTRAINT ACCESSORIES

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

B-line, an Eaton business

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Novia; A Division of C&P

TOLCO

Vibration & Seismic Technologies, LLC

oakwn =~

Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod.

Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to
rigid channel bracings and restraint cables.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

MECHANICAL ANCHOR BOLTS

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

B-line, an Eaton business
Hilti, Inc.

Kinetics Noise Control, Inc.
Mason Industries, Inc.

PN
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B.

217

A

B.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E 488.

ADHESIVE ANCHOR BOLTS

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

1. Hilti, Inc.
2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless-
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

3.3

A

B.

C.

EXAMINATION

Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

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

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an agency acceptable to authorities having jurisdiction.

Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength is adequate to carry present and future static and seismic loads within
specified loading limits.

VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points and with requirements for concrete reinforcement and

formwork specified in Division 03.

Installation of vibration isolators must not cause any change of position of equipment, piping, or
ductwork resulting in stresses or misalignment.

Equipment Restraints:
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3.4

1. Install seismic snubbers on plumbing equipment mounted on vibration isolators. Locate
snubbers as close as possible to vibration isolators and bolt to equipment base and
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125-inch.
3. Install seismic-restraint devices using methods approved by an agency acceptable to

authorities having jurisdiction that provides required submittals for component.
Piping Restraints:

1. Comply with requirements in MSS SP-127.
Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet o.c.

3. Brace a change of direction longer than 12 feet.

Install cables so they do not bend across edges of adjacent equipment or building structure.

Install seismic-restraint devices using methods approved by an agency acceptable to authorities
having jurisdiction that provides required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the Structural Engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid pre-stressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
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supporting the connections as they approach equipment. Comply with requirements in
Section 221116 "Domestic Water Piping" for piping flexible connections.

3.5 FIELD QUALITY CONTROL

A. Perform tests and inspections:

1.

Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to
restrained component (unless post-connection testing has been approved), and with at
least seven (7) days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four (4) of each type and size of installed anchors and fasteners selected by
Architect.

5. Test to ninety percent (90%) of rated proof load of device.

6. Measure isolator restraint clearance.

7. Measure isolator deflection.

8. Verify snubber minimum clearances.

B. Remove and replace malfunctioning units and retest as specified above.
C. Prepare test and inspection reports.

3.6 ADJUSTING

A. Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

END OF SECTION 220548
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

1.3

A.

w

C.

D.

E.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Valve tags.

Warning tags.

abown =

ACTION SUBMITTALS
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 to include in maintenance manuals.

PART 2 - PRODUCTS

2.1

A.

EQUIPMENT LABELS
Metal Labels for Equipment:

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

Brady Corporation

Brimar Industries, Inc.
Carlton Industries, LP
Champion America
Craftmark Pipe Markers
emedco

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Services, Inc.

Seton Identification Products

T TsemeooTo
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7.
8.

Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

Letter Color: White.

Background Color: Black.

Minimum Label Size: Length and width vary for required label content, but not less than
2Y5-by-¥-inch.

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

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Equipment:

1.

n

ook w

~

8.
9.

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

Brady Corporation

Brimar Industries, Inc.
Carlton Industries, LP
Champion America
Craftmark Pipe Markers
emedco

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Services, Inc.
Seton Identification Products

TTSQTm0 00D

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8-inch-thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Black.

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
2Y>-by-¥%a-inch.

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

Fasteners: Stainless-steel rivets or self-tapping screws.

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.

Equipment Label Schedule: For each item of equipment to be labeled, on 8/%-by-11-inch bond
paper. Tabulate equipment identification number, and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.
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2.3

WARNING SIGNS AND LABELS

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

Brady Corporation

Brimar Industries, Inc.
Carlton Industries, LP
Champion America
Craftmark Pipe Markers
emedco

LEM Products Inc.
Marking Sevices Inc.

: National Marker Company
0. Seton Ildentification Products
1. Stranco, Inc.

SS9ooNoaRrLON 2

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
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%2-by-
Ya-inch.

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

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information plus emergency notification instructions.
PIPE LABELS

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

Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
Brady Corporation

Brimar Industries, Inc.
Carlton Industries, LP
Champion America
Craftmark Pipe Markers
emedco

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Sevices Inc.

Seton Identification Products

S0 NoogRrLN A
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General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe
and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow
direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both
directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.

VALVE TAGS

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

Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
Brady Corporation

Brimar Industries, Inc.
Carlton Industries, LP
Champion America
Craftmark Pipe Markers
emedco

Kolbi Pipe Marker Co.

. LEM Products Inc.

0. Marking Sevices Inc.

1.  Seton Identification Products

220N RWON =

Valve Tags: Stamped or engraved with “-inch letters for piping system abbreviation and Y2-inch
numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link chain or S-hook.

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

1. Valve-tag schedule shall be included in operation and maintenance data.
WARNING TAGS

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

1. Brady Corporation
2. Brimar Industries, Inc.
3. Carlton Industries, LP
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PART 3 -

3.1

3.2

Champion America
Craftmark Pipe Markers.
emedco

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Sevices Inc.

0. Seton Identification Products

SO0eNo A

Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock
with matte finish suitable for writing.

1. Size: 3 by 5% inches minimum.

2. Fasteners: Brass grommet and wire.

3 Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Safety yellow background with black lettering.

EXECUTION

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and

encapsulants.

GENERAL INSTALLATION REQUIREMENTS

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.
EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Piping Color Coding: Painting of piping is specified in Division 09.

Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with

painted, color-coded bands or rectangles on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

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:
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1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

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

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including
pipes where flow is allowed in both directions.

Pipe Label Color Schedule:
1. Domestic Water Piping

a. Background: Safety green.
b. Letter Colors: White.

2. Sanitary Waste and Storm Drainage Piping:

a. Background Color: Safety gray.
b. Letter Color: White.

VALVE-TAG INSTALLATION

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.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Cold Water: 2 inches, round.
b. Hot Water: 2 inches, round.

2. Valve-Tag Colors:

a. Cold Water: Safety green.
b. Hot Water: Safety green.

3. Letter Colors:

a. Cold Water: White.
b. Hot Water: White.

WARNING-TAG INSTALLATION

Write required message on, and attach warning tags to, equipment and other items where
required.
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PLUMBING PIPING INSULATION

SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

Section includes insulating the following plumbing piping services:

ok wN =~

Domestic cold-water piping.

Domestic hot-water piping.

Domestic recirculating hot-water piping.

Sanitary waste piping exposed to freezing conditions.
Storm-water piping exposed to freezing conditions.

Supplies and drains for handicap-accessible lavatories and sinks.

ACTION SUBMITTALS

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

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1.

6.
7.

Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

Detail attachment and covering of heat tracing inside insulation.

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

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

Detail removable insulation at piping specialties, equipment connections, and access
panels.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

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

Ponp=

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

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

Sheet Jacket Materials: 12 inches square.

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

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation

New Animal Shelter - Montville
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1.5

1.6

1.7

1.8

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

Field quality-control reports.
QUALITY ASSURANCE

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

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

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

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

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

SCHEDULING

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

satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.
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PART 2 - PRODUCTS

2.1

A

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.

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

Products that come in contact with stainless-steel shall have a leachable chloride content of
less than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless-steel shall be qualified as acceptable
according to ASTM C 795.

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

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.

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. Pittsburgh Corning Corporation

Block Insulation: ASTM C 552, Type |I.

Special-Shaped Insulation: ASTM C 552, Type lII.

Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type Il, Class 1.
Preformed Pipe Insulation with Factory-Applied ASJ-SSL: Comply with ASTM C 552,
Type Il, Class 2.

6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

akrwb

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

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

a. Aeroflex USA, Inc.
b. Armacell LLC
C. K-Flex USA

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Typell and ASTM C 1290, Typel. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

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

a. CertainTeed Corporation
b. Johns Manville; a Berkshire Hathaway company
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C. Knauf Insulation
d. Manson Insulation Inc.
e. Owens Corning

Mineral-Fiber, Preformed Pipe Insulation:

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

Johns Manville; a Berkshire Hathaway company
Knauf Insulation

Manson Insulation Inc.

Owens Corning

aooow

2. Type |, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

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. Ramco Insulation, Inc.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

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. Ramco Insulation, Inc.

ADHESIVES

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

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. 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. Foster Brand; H. B. Fuller Construction Products

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
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Aeroflex USA, Inc.

Armacell LLC

Foster Brand; H. B. Fuller Construction Products
K-Flex USA

aoow

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

1.

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

Childers Brand; H. B. Fuller Construction Products
Eagle Bridges - Marathon Industries

Foster Brand; H. B. Fuller Construction Products
Mon-Eco Industries, Inc.

aooow

ASJ Adhesive, and FSK Jacket 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 (1) of
the following:

Childers Brand; H. B. Fuller Construction Products
Eagle Bridges - Marathon Industries

Foster Brand; H. B. Fuller Construction Products
Mon-Eco Industries, Inc.

cpow

PVC Jacket Adhesive: Compatible with PVC jacket.

1.

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

a. Dow Corning Corporation
b. Johns Manwville; a Berkshire Hathaway company
C. P.I.C. Plastics, Inc.
d. Speedline Corporation
MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services.

1.

Pobd

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

Childers Brand; H. B. Fuller Construction Products
Eagle Bridges - Marathon Industries

Foster Brand; H. B. Fuller Construction Products
Mon-Eco Industries, Inc.

apow

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.

Service Temperature Range: 0 to 180 deg F.

Solids Content: ASTM D 1644, forty-four percent (44%) by volume and sixty-two percent
(62%) by weight.
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5.

Color: White.

Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services.

1.

5.

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

a. Childers Brand; H. B. Fuller Construction Products
b. Eagle Bridges - Marathon Industries
C. Foster Brand; H. B. Fuller Construction Products

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.

Service Temperature Range: Minus 50 to plus 220 deg F.

Solids Content: ASTM D 1644, thirty-three percent (33%) by volume and forty-six percent
(46%) by weight.

Color: White.

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C, Class |, Grade A, and shall be compatible with
insulation materials, jackets, and substrates.

1.

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

2. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Childers Brand; H. B. Fuller Construction Products
b. Foster Brand; H. B. Fuller Construction Products
c. Vimasco Corporation

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation.

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

5. Color: White.

SEALANTS

Joint Sealants for Cellular-Glass Products:

1.

or0Dd

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

Childers Brand; H. B. Fuller Construction Products
Eagle Bridges - Marathon Industries

Foster Brand; H. B. Fuller Construction Products
Mon-Eco Industries, Inc.

Pittsburgh Corning Corporation

P20 TO®

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

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

Color: White or gray.

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: White.

aRwd

FACTORY-APPLIED JACKETS

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

1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.

FIELD-APPLIED FABRIC-REINFORCING MESH

Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10
strands/sq. in. for covering pipe and pipe fittings.

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

a. Childers Brand; H. B. Fuller Construction Products

Woven Polyester Fabric: Approximately 1 0z./sq. yd. with a thread count of 10 strands by 10
strands/sq. in., in a Leno weave, for pipe.

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. Foster Brand; H. B. Fuller Construction Products
b. Vimasco Corporation

FIELD-APPLIED CLOTHS

Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type |, plain weave, and pre-sized a
minimum of 8 0z./sq. yd.

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. Alpha Associates, Inc.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
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PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Johns Manville; a Berkshire Hathaway company
b. P.I.C. Plastics, Inc.
c. Proto Corporation
d. Speedline Corporation

2. Adhesive: As recommended by jacket material manufacturer.

3. Color: Color-code jackets based on system. Color as selected by Architect and Owner
from manufacturer’s entire range.

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester
scrim and laminated aluminum foil.

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. Pittsburgh Corning Corporation
b. Polyguard Products, Inc.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Avery Dennison Corporation, Specialty Tapes Division
b. Compac Corporation
C. Ideal Tape Co., Inc., an American Biltrite Company
d. Knauf Insulation
e. Venture Tape

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: Two percent (2%).

Tensile Strength: 40 Ibf/inch in width.

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

Nooabkwd

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
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Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:

Avery Dennison Corporation, Specialty Tapes Division
Compac Corporation

Ideal Tape Co., Inc., an American Biltrite Company
Knauf Insulation

Venture Tape

Pooow

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: Two percent (2%).

Tensile Strength: 40 Ibf/inch in width.

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

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

1.

Sk wN

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

a. Compac Corporation
b. Ideal Tape Co., Inc., an American Biltrite Company
C. Venture Tape

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: Five hundred percent (500%).
Tensile Strength: 18 Ibf/inch in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

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

Avery Dennison Corporation, Specialty Tapes Division
Compac Corporation

Ideal Tape Co., Inc., an American Biltrite Company
Knauf Insulation

Venture Tape

P20 TO

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: Five percent (5%).

Tensile Strength: 34 Ibf/inch in width.

SECUREMENTS

Bands:
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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. ITW Insulation Systems; lllinois Tool Works, Inc.
b. RPR Products, Inc.

Stainless-Steel: ASTM A 167 or ASTM A 240, Type 316; 0.015-inch-thick, %4-inch-wide
with wing seal or closed seal.

Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-inch-
thick, %-inch-wide with wing seal or closed seal.

Staples: Outward-clinching insulation staples, nominal %-inch-wide, stainless-steel or Monel.

Wire: 0.062-inch soft-annealed, stainless-steel.

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. C & F Wire

PROTECTIVE SHIELDING GUARDS

Protective Shielding Pipe Covers:

1.

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

Engineered Brass Company
Insul-Tect Products Co.

McGuire Manufacturing

Plumberex Specialty Products, Inc.
Truebro

Zurn Industries, LLC

~ooo0UTw®

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.

Protective Shielding Piping Enclosures:

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. Truebro
b. Zurn Industries, LLC

Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping. Comply with ADA requirements.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

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

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

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

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

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

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

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

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

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

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 application and finishing.

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

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.
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3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

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

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

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

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

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

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

4. Cover joints and seams with tape, according to 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.

Cut insulation in a manner to avoid compressing insulation more than seventy-five percent
(75%) of its nominal thickness.

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

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

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

1. Vibration-control devices.

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

4. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

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

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

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with
sleeve seal. Seal terminations with flashing sealant.

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

1. Seal penetrations with flashing sealant.

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

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

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

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

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

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two (2) times the thickness of pipe insulation, or one (1) pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two (2) times the thickness of pipe insulation, or one (1) 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
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C.

insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe
insulation, or one (1) pipe diameter, whichever is thicker.

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

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

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

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

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

1.

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

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two (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.

When covers are made from block insulation, make two (2) halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied in
two (2) coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF CELLULAR-GLASS INSULATION

Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of 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 factory-applied jackets on above-ambient services, secure laps with
outward clinched staples at 6 inches o.c.

For insulation with factory-applied jackets on below-ambient services, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.
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Insulation Installation on Pipe Flanges:

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

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

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at

least 1-inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

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

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

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

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

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

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

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

Insulation Installation on Pipe Flanges:

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

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

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

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

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

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

Insulation Installation on Valves and Pipe Specialties:

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

insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.
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4.

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

INSTALLATION OF MINERAL-FIBER INSULATION

Insulation Installation on Straight Pipes and Tubes:

1.

2.

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

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

Insulation Installation on Pipe Flanges:

1.

Install preformed pipe insulation to outer diameter of pipe flange.

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 mineral-fiber 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 preformed sections of same material as 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 preformed sections of same material as straight segments of pipe insulation when
available.

When preformed sections are not available, install mitered 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.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1.
2.
3.

Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
Embed glass cloth between two (2) 0.062-inch-thick coats of lagging adhesive.
Completely encapsulate insulation with coating, leaving no exposed insulation.
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Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

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

Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

pPON~
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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 (2) continuous beads of adhesive to seams and joints, one (1) bead under lap
and the finish bead along seam and joint edge.

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

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint
system identified below.

1. Flat Acrylic Finish: Two (2) 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.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two (2) coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect and Owner from manufacturer’s entire range. Vary
first and second coats to allow visual inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.
FIELD QUALITY CONTROL

Perform tests and inspections:

Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three (3) locations of straight pipe, three (3) locations of
threaded fittings, three (3) locations of welded fittings, two (2) locations of threaded
strainers, two (2) locations of welded strainers, three (3) locations of threaded valves, and
three (3) locations of flanged valves for each pipe service defined in the "Piping Insulation
Schedule, General" Article.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
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3.12

3.13

3.14

3.15

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one (1) material is listed for a piping
system, selection from materials listed is Contractor's option.

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

1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

PIPING INSULATION SCHEDULE

Refer to Schedule on Drawings.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. If more than one (1) material is listed, selection
from materials listed is Contractor's option.

Piping, Concealed:

1. None.

Piping, Exposed:

1. PVC: 30 mils thick.

UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

For underground direct-buried piping applications, install underground direct-buried jacket over
insulation material.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

A.

A

A.

B.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Copper tube and fittings.
Ductile-iron pipe and fittings.
PEX tube and fittings.
Piping joining materials.
Encasement for piping.
Transition fittings.

Dielectric fittings.

Noohkowh=

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.
INFORMATIONAL SUBMITTALS

System purging and disinfecting activities report.

Field quality-control reports.

PART 2 - PRODUCTS

2.1

22

A

B.

C.

w

=

PIPING MATERIALS

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.

Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic
piping components shall be marked with "NSF-pw."

Comply with NSF Standard 372 for low lead.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
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23

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

Copper Unions:

PN~

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.
Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

Copper Pressure-Seal-Joint Fittings:

1.

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

a. Apollo Valves; Conbraco Industries, Inc.
b. Elkhart Products Corporation

c. NIBCO INC.

d. Viega LLC

e.

Mueller Industries

Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal in
each end.

Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-
rubber, O-ring seal in each end.

Appurtenances for Grooved-End Copper Tubing:

1.

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

a. Anvil International

b. Grinnell Mechanical Products
C. Shurjoint Piping Products

d. Victaulic Company

Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75 copper tube or
ASTM B 584 bronze castings.
Mechanical Couplings for Grooved-End Copper Tubing:

Copper-tube dimensions and design similar to AWWA C606.
Ferrous housing sections.

EPDM-rubber gaskets suitable for hot and cold water.

Bolts and nuts.

Minimum Pressure Rating: 300 psig.

P20 TO

DUCTILE-IRON PIPE AND FITTINGS

Mechanical-Joint, Ductile-Iron Pipe:

1.

2.

AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or
flanged ends are indicated.

Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

Standard-Pattern, Mechanical-Joint Fittings:
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1. AWWA C110/A21.10, ductile or gray iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
C. Compact-Pattern, Mechanical-Joint Fittings:
1. AWWA C153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
D. Push-on-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51.
2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.

E. Standard-Pattern, Push-on-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Gaskets: AWWA C111/A21.11, rubber.

F. Compact-Pattern, Push-on-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Gaskets: AWWA C111/A21.11, rubber.

G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.

H. Appurtenances for Grooved-End, Ductile-Iron Pipe:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Shurjoint Piping Products
b. Smith-Cooper International
C. Star Pipe Products
d. Victaulic Company

2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A 47, malleable-iron castings or
ASTM A 536, ductile-iron castings with dimensions that match pipe.

3. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:
a. AWWA C606 for ductile-iron-pipe dimensions.
b. Ferrous housing sections.
C. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
e. Minimum Pressure Rating:

1) NPS 14 to NPS 18: 250 psig.
2) NPS 20 to NPS 46: 150 psig.

24 PEX TUBE AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the
following:
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25

26

2.7

o 0O

m

Apollo Valves; Conbraco Industries, Inc.

Elkhart Products Corporation

IPEX USA LLC

Uponor

Viega LLC

Watts Radiant; a Watts Water Technologies company
Zurn Industries, LLC

Nogohrwd =

Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877.

Fittings: ASTM F 1807, metal insert and copper crimp rings.

PIPING JOINING MATERIALS

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.

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

Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

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

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

ENCASEMENT FOR PIPING

Standard: ASTM A 674 or AWWA C105/A21.5.
Form: Sheet or tube.

Color: Black or natural.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

Sleeve-Type Transition Coupling: AWWA C219.

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
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2.8

Cascade Waterworks Mfg. Co.
Dresser, Inc.

Ford Meter Box Company, Inc. (The)
Jay R. Smith Mfg. Co.

JCM Industries, Inc.

Romac Industries, Inc.

Smith-Blair, Inc.

Viking Johnson

S0 a0TD

Plastic-to-Metal Transition Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Charlotte Pipe and Foundry Company
b. Harvel Plastics, Inc.
C. Spears Manufacturing Company
d. Uponor
2. Description:
a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions.
b. One end with threaded brass insert and one solvent-cement-socket or threaded
end.

Plastic-to-Metal Transition Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of
the following:
a. Colonial Engineering, Inc.
b. NIBCO INC.
c. Spears Manufacturing Company
2. Description:
a. CPVC or PVC four-part union.
b. Brass or stainless-steel threaded end.
C. Solvent-cement-joint or threaded plastic end.
d. Rubber O-ring.
e. Union nut.

DIELECTRIC FITTINGS

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

Dielectric Unions:

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

a. A.Y. McDonald Mfg. Co.
b. Capitol Manufacturing Company
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Central Plastics Company

HART Industrial Unions, LLC

Jomar Valve

Matco-Norca

Watts; a Watts Water Technologies company
Wilkins

Zurn Industries, LLC

@™o ao

Standard: ASSE 1079.
Pressure Rating: 125 psig minimum at 180 deg F.
End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:

1.

abrwn

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

Capitol Manufacturing Company

Central Plastics Company

Matco-Norca

Watts; a Watts Water Technologies company
Wilkins

Zurn Industries, LLC

~0o0Tw®

Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig minimum at 180 deg F.

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

Dielectric-Flange Insulating Kits:

1.

ok wb

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

Advance Products & Systems, Inc.
Calpico, Inc.

Central Plastics Company
Pipeline Seal and Insulator, Inc.

cooop

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

Dielectric Nipples:

1.

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

Elster Perfection Corporation
Grinnell Mechanical Products
Matco-Norca

Precision Plumbing Products

aoow
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e. Victaulic Company

Standard: IAPMO PS 66.

Electroplated steel nipple complying with ASTM F 1545.
Pressure Rating and Temperature: 300 psig at 225 deg F.
End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

oakwN

PART 3 - EXECUTION

3.1

3.2

A

A

C.

G.

EARTHWORK

Comply with requirements in SECHOMSIZ000NEAMNMVIOVING) for excavating, trenching, and

backfilling.
PIPING INSTALLATION

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 according to CDA's "Copper Tube Handbook."

Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install underground ductile-iron pipe in PE encasement according to ASTM A 674 or
AWWA C105/A21.5.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve
inside the building at each domestic water-service entrance. Comply with requirements for
pressure gages in Section 220519 "Meters and Gages for Plumbing Piping" and with
requirements for drain valves and strainers in Section 221119 "Domestic Water Piping
Specialties."

Install shutoff valve immediately upstream of each dielectric fitting.

Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties."

Install domestic water piping level without pitch and plumb.

Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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3.3

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

Install piping to permit valve servicing.

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

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install pressure gages on suction and discharge piping for each plumbing pump and packaged
booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and
Gages for Plumbing Piping."

Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in
Section 221123 "Domestic Water Pumps."

Install thermometers oninlet and outlet piping from each water heater. Comply with
requirements for thermometers in Section 220519 "Meters and Gages for Plumbing Piping.”

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

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

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

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

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

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints"
chapter.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join
copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
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3.4

3.5

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

Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. Roll
groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. Install
coupling housing sections over gasket with keys seated in tubing grooves. Install and tighten
housing bolts.

Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to AWWA C606.
Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified
(flexible or rigid) joint. Lubricate and install gasket over ends of pipes or pipe and fitting. Install
coupling housing sections over gasket with keys seated in piping grooves. Install and tighten
housing bolts.

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

Joints for PEX Tubing: Join according to ASTM F 1807 for metal insert and copper crimp ring
fittings and ASTM F 1960 for cold expansion fittings and reinforcing rings.

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

TRANSITION FITTING INSTALLATION
Install transition couplings at joints of dissimilar piping.
Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings or unions.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flanges or flange kits.
HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger, support products, and installation in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:
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a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one (1) size for double-rod hangers, to a minimum of 3/8-inch.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with ¥2-inch rod.

N

Install supports for vertical copper tubing every 10 feet.

Install vinyl-coated hangers for PEX tubing with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1 and Smaller: 32 inches with 3/8-inch rod.
Install hangers for vertical PEX tubing every 48 inches.

Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's
written instructions.

CONNECTIONS
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.
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3.8

3.9

3.10

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "ldentification for Plumbing Piping and Equipment.”

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Piping
a.

b.

2. Piping

e.

f.

Inspections:

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one (1) day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

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

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.

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 4 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

ADJUSTING

and inspection reports.

Perform the following adjustments before operation:
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1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4. 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.

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

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

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

CLEANING

Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if

methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for 3 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.

Clean non-potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are

not prescribed, follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.

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

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
3.12 PIPING SCHEDULE

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

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

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.

D. Refer to Schedule on Drawings.
3.13 VALVE SCHEDULE

A. Refer to Schedule on Drawings.

END OF SECTION 221116
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DOMESTIC WATER PIPING SPECIALTIES

SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A

B.

14

A

1.5

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Vacuum breakers.
Backflow preventers.
Balancing valves.
Thermostatic mixing valve.
Strainers.

Wall hydrants.

Drain valves.
Water-hammer arresters.
Trap-seal primer valves.
10.  Trap-seal primer systems.
11.  Specialty valves.

12.  Flexible connectors.

©CoNoGO AWM=

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.
INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

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

PART 2 - PRODUCTS

21

A.

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. Mark
"NSF-pw" on plastic piping components.

New Animal Shelter - Montville
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DOMESTIC WATER PIPING SPECIALTIES
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2.3

PERFORMANCE REQUIREMENTS

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

VACUUM BREAKERS

Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1.

oakwn

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

Ames Co.

Ames Fire & Waterworks

Apollo Valves; Conbraco Industries, Inc.
Cash Acme

FEBCO

Rain Bird Corporation

Toro Company (The)

Watts; a Watts Water Technologies company
Zurn Industries, LLC

~Te@meoooTow

Standard: ASSE 1001.

Size: NPS 1/4 to NPS 3, as required to match connected piping.
Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Chrome plated.

Hose-Connection Vacuum Breakers:

1.

abrwn

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

Apollo Valves; Conbraco Industries, Inc.
Arrowhead Brass Products

Cash Acme

Legend Valve & Fitting, Inc.

MIFAB, Inc.

Prier Products, Inc.

Watts; a Watts Water Technologies company
Woodford Manufacturing Company

Zurn Industries, LLC

= R )

Standard: ASSE 1011.

Body: Bronze, nonremovable, with manual drain.

Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
Finish: Rough bronze.

Pressure Vacuum Breakers:

1.

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

a. Ames Co.
b. Ames Fire & Waterworks

New Animal Shelter - Montville
221119-2


http://www.specagent.com/Lookup?ulid=2001
http://www.specagent.com/Lookup?uid=123457040472
http://www.specagent.com/Lookup?uid=123457040478
http://www.specagent.com/Lookup?uid=123457040470
http://www.specagent.com/Lookup?uid=123457040473
http://www.specagent.com/Lookup?uid=123457040474
http://www.specagent.com/Lookup?uid=123457040471
http://www.specagent.com/Lookup?uid=123457040477
http://www.specagent.com/Lookup?uid=123457040475
http://www.specagent.com/Lookup?uid=123457040476
http://www.specagent.com/Lookup?ulid=2002
http://www.specagent.com/Lookup?uid=123457040588
http://www.specagent.com/Lookup?uid=123457040587
http://www.specagent.com/Lookup?uid=123457040593
http://www.specagent.com/Lookup?uid=123457040589
http://www.specagent.com/Lookup?uid=123457040590
http://www.specagent.com/Lookup?uid=123457040591
http://www.specagent.com/Lookup?uid=123457040594
http://www.specagent.com/Lookup?uid=123457040592
http://www.specagent.com/Lookup?uid=123457040595
http://www.specagent.com/Lookup?ulid=2003
http://www.specagent.com/Lookup?uid=123457040481
http://www.specagent.com/Lookup?uid=123457040486

DOMESTIC WATER PIPING SPECIALTIES

24

aoRrwN

Apollo Valves; Conbraco Industries, Inc.
FEBCO

Flomatic Corporation

Toro Company (The)

Watts; a Watts Water Technologies company
Zurn Industries, LLC

N

Standard: ASSE 1020.

Operation:; Continuous-pressure applications.

Pressure Loss: 5 psig maximum, through middle third of flow range.
Accessories:

a. Valves: Ball type, on inlet and outlet.

Spill-Resistant Vacuum Breakers:

1.

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

a. Apollo Valves; Conbraco Industries, Inc.
b. Watts; a Watts Water Technologies company
C. Zurn Industries, LLC

Standard: ASSE 1056.
Operation: Continuous-pressure applications.
Accessories:

a. Valves: Ball type, on inlet and outlet.

BACKFLOW PREVENTERS

Reduced-Pressure-Principle Backflow Preventers:

1.

ook wd

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

Ames Co.

Ames Fire & Waterworks

Apollo Valves; Conbraco Industries, Inc.
FEBCO

Flomatic Corporation

Watts; a Watts Water Technologies company
g. Zurn Industries, LLC.

~oo0Tw®

Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middle third of flow range.
Refer to drawing schedules for capacity and characteristics.
Accessories:

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.

b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke