San Mateo County Community College District

PART 1 - GENERAL

11 SUMMARY

A

1.2 DEFINITIONS

A

August 29, 2008
A

Basic Fire Suppression Requirements

SECTION 21 00 00

BASIC FIRE SUPPRESSION REQUIREMENTS

Work Included: Work included in-21 00 00 applies to Division 21 work to provide
materials, labor, tools, permits and incidentals to provide and make ready for Owner's
use complete, operable and approved fire suppression systems for proposed project.

Refer to Architectural, Structural, Mechanical, Plumbing, Electrical, and Civil Drawings for
additional information relating to the fire suppression system.

Related Work Specified Elsewhere:

1.
2.

Contents of Section applies to Division 21 specifications.

Requirements of Section are a minimum for Division 21 Sections, unless
otherwise stated in each Section, in which case that Section's requirements take
precedence.

Products furished and installed under Division 21, with electrical connections not
provided under Division 21:

NOOALON=

Tamper switches.

Waterflow detector.

Alarm bells, exterior.

High/low pressure alarm switch.
Pressure switch.

Jockey pumps.

Pump controllers.

Following is a list of abbreviations generally used in Division 21:

COINOIOAWN =

AHJ Authority Having Jurisdiction

ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ASSE American Society of Sanitary Engineering
AWWA American Water Works Association

CBC California Building Code

CEC California Electrical Code

CMC California Mechanical Code

CPC California Plumbing Code

ETL Electric Testing Laboratories

FM FM Global

HVAC Heating, Ventilating and Air Conditioning
MSS Manufacturers Standardization Society

NEC National Electric Code

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

OSHA Occupational Safety and Health Administration
UL Underwriters Laboratories inc.

UPC Uniform Plumbing Code

Provide: To furnish and install, complete and ready for the intended use.
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San Mateo County Community College District Basic Fire Suppression Requirements

C.

Furnish:  Supply and deliver to the project site, ready for unpacking, assembly and
installation.

Install: Includes unloading, unpacking, assembling, erecting, installation, applying,
finishing, protecting, cleaning and similar operations at the project site as required to
complete items of work furnished by others.

13 ADDITIONAL DEFINITIONS TO DIVISION 01

A

B.

Code: Indicates the Regulatory Requirements as applicable to that reference.

AHJ:  Indicates reviewing authorities, including the local fire marshal, the Owner's
insurance underwriter, Owner's representative, and any other reviewing entity whose
approval is required to obtain systems acceptance.

14 ADDITIONAL REQUIREMENTS TO DIVISION 01

A

B.

Submit the following for review. Include in operations and maintenance manual.

Shop Drawings, Calculations, Component Manufacturer's Data Sheets: Submit as one
complete standalone package to AHJ, Owner's insurance underwriter, and Engineer.
Drawings shall show information required by NFPA 13 and 14, including room names and
occupancy classifications. Refer to individual Specification Sections for additional
requirements for the shop drawings, calculations and specific items required in product
data submittal.

1. Shop Drawings: Provide shop drawings which include physical characteristics,
electrical characteristics, device layout plans, wiring diagrams, and the like.

2. Calculations: Hydraulic, sway brace, air compressor, antifreeze expansion tank,
fire suppression water tank, fire pump, and the like calculations.

3. Product Data: Submit manufacturer's technical data, installation instructions and

dimensioned drawings for products, sprinklers, equipment and devices installed,
supplied or provided. Submit at one time in 3-ring binder, tabbed and referenced
to match the Contract Documents.

4. Maintain an updated product submittal package to be included in the final
operation and maintenance documentation.

Operation and Maintenance Documentation: Copies of certificates of code authority
acceptance, code-required acceptance tests; test reports, parts lists, maintenance
information for equipment, valves, and other special guarantees, certificates of
warranties, and the like, specified elsewhere herein or indicated on Drawings. Record
Drawings, water supply flow test, calculations, manufacturer's data sheets and operation
and maintenance instructions, servicing requirements, test reports and certificates,
Contractor's Material and Test Certificates for Aboveground Piping/Underground Piping
and NFPA 25.

Close-out Documentation: ~ Submit fire suppression code authority certification of
inspection.

Record Drawings:

1. Show changes and deviations from the Drawings. Include issued Addendum and
change order items.
2. Make changes to the Drawings in a neat, clean, and legible manner.

Guaranty: Guaranty systems against defective equipment, materials and workmanship
for a period of 1 year after Owner's acceptance.

1.5 QUALITY ASSURANCE

August 29, 2008

Al
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San Mateo County Community College District Basic Fire Suppression Requirements

A

August 29, 2008
V.1

Where Contract Documents are at variance with applicable codes governing work, code
and local jurisdiction requirements take precedence, and include cost necessary for code
compliance or local jurisdiction compliance in bid price. Machinery and equipment to
comply with Occupational Safety and Health Act of 1970, as currently revised, as
interpreted for equipment manufacturer requirements.

Qualifications:  Company specializing in fire-suppression sprinkler, fire-suppression
standpipe and hose, fire pump, systems of similar type and scope with 3 years
experience.

In addition to state regulatory requirements for licensing of contractor and design of fire
suppression systems, construction drawings, hydraulic, sway brace, fire pump, and the
like calculations to be sealed and signed by a professional engineer licensed in the state
of California. This is required to comply with San Mateo County Community College
District Design Standards.

Mechanical Drawings: Drawings are intended to be diagrammatic and are based on one
manufacturer's equipment. They are not intended to show every item in its exact
dimensions, or details of equipment or proposed systems layout. Verify actual
dimensions of systems (i.e., equipment and piping) and equipment proposed to assure
that systems and equipment will fit in available space and conform to code location.
Contractor is responsible for design and construction costs incurred for equipment other
than basis of design, including but not limited to architectural, structural, electrical, fire
sprinkler, standpipe, fire pump, and fire extinguishing systems.

Requirements: As a minimum requirement, work in accordance with following rules and

regulations and applicable laws: Apply edition as enforced by AHJ unless otherwise

stated. Comply with state and local amendments.

1. OSHA.
Related supplements and standards.

3. State of California and local jurisdictional requirements.

4. ASCE 7, Minimum Design Loads for Buildings and Other Structures, as adopted
by AHJ.

5 CBC, as adopted by AHJ, California Building Standards Code.

6. CFC, as adopted by AHJ, California Fire Code. :

7. CMC, as adopted by AHJ, California Mechanical Code.

8 CPC, as adopted by AHJ, California Plumbing Code.

9 San Mateo County Community College District Design Standards: Basic Fire
Protection System Design. -

10. UL Fire Protection Equipment Directory.

11. UL Online Certifications Directory.

12. FM Global Approval Guide.

13. NFPA 13, as adopted by AHJ, Standard for the Installation of Sprinkler Systems.

14. NFPA 14, as adopted by AHJ, Standpipe and Hose Systems.

15. NFPA 20, Latest Edition, Installation of Stationary Pumps.

16. NFPA 24, Latest Edition, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances.

17. NFPA 25, Latest Edition, Standard for Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems.

18. NFPA 291, Latest Edition, Recommended Practice for Fire Flow Testing and

Marking of Hydrants.

Permits and Inspections:

1. Unless otherwise distinctly hereinafter specified, apply and pay for necessary
permits, plans check, and inspections required by public AHJ.

2. Refer to General and Supplementary Conditions for payment of water service

connection fees.
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San Mateo County Community College District Basic Fire Suppression Requirements

3. Obtain certificates of inspection from AHJs and deliver to Owner before final
acceptance. _
4, Each trade to consult local building department, fire department and utility

companies prior to commencement of work to ascertain existence and location of
existing underground utilities. Protect existing service against damage and
interruption of use, and reroute as may be necessary to accomplish new work.
Include costs for materials and installation for rerouting as specified for new work
in bid price.

G. Material and Equipment: Listed for its intended fire suppression use in current UL Fire
Protection Equipment Directory, or UL Online Certifications Directory for Fire Protection,
or FM Global Approval Guide.

1.6 SEQUENCING AND SCHEDULING
A For proper execution of work cooperate with other trades as needed.

B. To avoid installation conflicts, thoroughly examine complete set of Contract Documents.
Resolve conflicts with Architect prior to fabrication and installation.

C. Prior to installation of equipment requiring electrical connections, examine manufacturer's
shop drawings, wiring diagrams, product data, and installation instructions. Verify that
electrical characteristics indicated in Contract Documents are consistent with electrical
characteristics of actual equipment being installed. When inconsistencies occur request
clarification from Architect.

1.7 COORDINATION DOCUMENTS

A. Prior to construction, coordinate installation and location of piping, fire sprinklers,
standpipes, fire pumps, controllers and electrical services with architectural and structural
requirements, and other trades (including plumbing, HVAC equipment, ductwork, grilles,
diffusers, electrical, lights, ceiling suspension, and tile systems), and provide reasonable
maintenance access requirements.

B. Where pipes pass through walls/floors/ceilings and structural members, verify the
openings with structural engineer. :

1.8 EXISTING SOILS CONDITIONS

A Understand existing soils conditions before submitting bid on work. No additional
allowance will be granted due to lack of information for existing conditions of subsurface
soils.

B. Submission of a bid will be considered acknowledgment of review/understanding of

project geotechnical soils report.

PART 2 - PRODUCTS
21 HAZARDOUS MATERIALS

A Do not use products containing asbestos, lead, arsenic, or any other material defined by
EPA as hazardous to human or animal life.

2.2 MATERIALS

A Base contract upon furnishing materials as specified. Materials, equipment, and
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San Mateo County Community College District Basic Fire Suppression Requirements

sprinklers used for construction are to be new, the Ilatest products as listed in
manufacturer's printed catalog data and are to be UL or CSA approved or acceptable by
state, county, and city authorities. Equipment supplier is responsible for obtaining state,
county, and city acceptance on equipment not UL approved or not listed for installation.

B. Materials, sprinklers, and equipment of a kind to be standard product of one
manufacturer and of current manufacture.

C. Names and manufacturer's names denote character and quality of equipment desired
and are not to be construed as limiting competition.

PART 3 - EXECUTION
31 ACCESSIBILITY AND INSTALLATION

A Install equipment having components requiring access (i.e., drains, valves, motors,
engines, controllers, air compressors, gauges, fill cups, tanks, drives, and the like) so that
they may be serviced, reset, replaced or recalibrated and the like, by service people with
normal service tools and equipment. Notify Architect in writing if equipment or
components are shown in such a position that above cannot be accomplished.

B. Install equipment complete as directed by manufacturer's installation instructions. Obtain
installation instructions from manufacturer prior to rough-in of equipment, examine
instructions thoroughly. When requirements of installation instructions conflict with
Contract Documents, request clarification from Architect prior to proceeding with
installation. This includes proper installation methods and sequencing, in coordination
with other trades and disciplines.

C. Earthwork:
1. Refer to Division 31.
2. Perform excavation and backfill for installation of fire suppression work.

D. Firestopping:
1. Coordinate with Drawings location of fire rated walls, ceilings, floors and the like.
When these assemblies are penetrated, seal around piping, ductwork,
equipment, and the like, with approved firestopping material.
2. Install firestopping material complete as directed by manufacturer's installation
instructions. Meet requirements of ASTM E814.

3.2 NOISE AND VIBRATION
A Install vibration isolators and measures required to prevent noise and vibration from
being transmitted to occupied areas. Select equipment to operate within noise coefficient
(NC) design level for particular type of installation in relation to its location.

B. After installation, make proper adjustments to reduce noise and vibration to acceptable
levels as defined by Architect.

3.3 SEISMIC CONTROL

A Provide the following:
1. General:
a. Earthquake resistant designs for mechanical equipment, i.e., standpipes,
pumps, tanks, fire suppression piping, to conform to regulations of CBC.
b. Restraints which are used to prevent disruption of function of piece of

equipment because of application of horizontal force to be such that
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2. Piping:
a.
b.

forces are carried to frame of structure in such a way that frame will not
be deflected when apparatus is attached to a mounting base and
equipment pad, or to structure in normal way, utilizing attachments
provided. Secure equipment, piping, and the like, to withstand a force in
direction equal to value defined in CBC.

Retain licensed structural engineer to provide shop drawings of seismic
bracing and seismic movement assemblies for piping/tanks/pumps, and
the like. Engineer to design and provide stamped shop drawings for
equipment, tanks, pumps, piping seismic bracing, and the like. Submit
shop drawings along with equipment submittals.

Retain licensed structural engineer to provide shop drawings of seismic
flexible joints for piping and the like crossing building expansion or
seismic joints. Engineer to design and provide stamped shop drawings
for piping flexible seismic joints. Coordinate actual design deflection or
travel with project structural engineer. Submit shop drawings along with
seismic bracing details. Coordinate exact design requirements from
project structural engineer.

Use sway brace requirements of CBC and NFPA 13.
As approved by code authority, use a bracing system manufactured by
Tolco, Afcon, or approved.

3. Equipment:

a.

b.

Provide sway bracing to prohibit excessive motion of fire suppression
equipment and piping during earthquake.

Provide fire suppression equipment and piping, both hanging and base
mounted, with mounting connection points of sufficient strength to resist
lateral seismic forces equal to 0.5 of equipment operating weight or
lateral seismic forces as determined by building code calculations,
whichever is more demanding.

3.4 REVIEW BY ENGINEER

A

Notify Architect/Engineer, in writing, at following stages of construction so that
Architect/Engineer may, at their option, visit site for review and construction observation:
1. Fire Suppression:

a.
b.
c.

d.

Underground piping installation prior to backfilling.

When ceiling installation is started.

When mains or branchlines are to be permanently concealed by
construction or insulation systems. ,
When fire suppression systems, or portions of, are being tested and
ready for inspection by AHJ.

35 OPERATING DURING CHANGEOVER

A

August 29, 2008
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During remodeling of existing structure, or addition of a structure to existing structure,

while existing

structure is occupied, present services to remain intact until new

construction, facilities or equipment is installed.

Prior to changing over to new service, verify that every item is thoroughly prepared.
Install new piping, wiring, and the like, to point of connection.

Perform actual transfer to new service at off-peak time, as coordinated with Owner.
Once changeover is started, pursue it to its completion, to keep interference to a

minimum.

During changeover, for the entire time system, or part thereof, is not operational, provide
a fire watch, including a watchperson whose sole duty is to watch for and report fires.
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3.6 MUTILATION

A

Repair mutilation of building around pipes, equipment, hangers, braces, and the like.

3.7 DEMOLITION

A

Scope:

1. It is intent of these documents to provide necessary information and adjustments
to fire suppression system required to meet code, and accommodate installation
of new work. :

2. Coordinate with Owner so that work can be scheduled not to interrupt operations,
normal activities, building access, access to different areas.

3. Existing Conditions: Determine exact location of existing utilities and equipment

before commencing work, compensate Owner for damages caused by failure to
exactly locate and preserve underground utilities. Replace damaged items with
new material to match existing. Promptly notify Owner if utilities are found which
are not shown on Drawings.

Equipment: Unless otherwise directed, equipment, piping or fittings being removed as
part of the demolition process are the Owner's property. Remove other items not
scheduled to be reused or relocated from job site as directed by Owner.

Unless specifically indicated on the Drawings, the Contractor shall remove all unused
piping to behind finished surfaces (floor, walls, ceilings, etc.). Cap piping and patch
surfaces to match surrounding finish.

Unless specifically indicated on the Drawings, the Contractor shall remove all unused
equipment, fixtures, rough-ins, connectors, etc. Removal is to be to a point behind
finished surfaces (floors, walls, ceilings, etc.).

3.8 ELECTRICAL INTERLOCKS

A

Where equipment motors are to be electﬁcally‘ interlocked with other equipment for
simultaneous operation, utilize mechanical equipment wiring diagrams to coordinate with
electrical systems so that proper wiring of equipment involved is affected.

3.9 EQUIPMENT SELECTION AND SERVICEABILITY

A

Replace or reposition equipment which is too large or located incorrectly to permit
servicing, at no additional cost to Owner.

Maintain design intent where equipment other than as shown in Contract Documents is
provided. ~ Where equipment requires piping arrangement, control diagrams, or
sequencing different from that indicated in Contract Documents, provide electrical
motors, wiring, controls, or other required electrical components at no additional cost to
Owner.

3.10 DELIVERY, STORAGE AND HANDLING

A

August 29, 2008
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Deliver, store and handle materials and equipment in a manner to prevent damage and
deterioration. Store in original container which identifies manufacturer's name, brand and
model number. Do not store indoor equipment outdoors unless provided with a
waterproof protective cover.

Replacement.  In event of damage, immediately make necessary repairs and
replacements.
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311 DEMONSTRATION

A Upon completion of work and adjustment of equipment, test systems to demonstrate to
Owner's Representative and Architect that equipment furnished and installed or
connected under provisions of these Specifications functions mechanically in manner
required.

B. Manufacturer's Field Services: Furnish services of a qualified person for a period of not
less than 4 hours, at a time approved by Owner, to instruct maintenance personnel,
correct defects or deficiencies, and demonstrate to satisfaction of Owner that entire
system is operating in a satisfactory manner and complies with requirements of other
trades or Contractors that may be required to complete work. Complete instruction and
demonstration prior to final job site observations.

3.12 CLEANING

A. Upon completion of installation, thoroughly clean exposed portions of equipment,
removing temporary labels and traces of foreign substances. Throughout work, remove
construction debris and surplus materials accumulated by this work.

3.13  INSTALLATION

A Install equipment and piping in accordance with manufacturer's installation instructions,
plumb and level except where required to be pitched. Maintain manufacturer's
recommended clearances.

B. Start up equipment, in accordance with manufacturer's start-up instructions, and in
presence of manufacturer's representative. Test controls and demonstrate compliance
with requirements. Replace damaged or malfunctioning controls and equipment.

3.14 CUTTING AND PATCHING
A Refer to Division 1 for "Cutting and Patching."
3.15 ACCEPTANCE

A. System can not be considered for acceptance until work is completed and demonstrated
to Architect that installation is in strict compliance with Specifications, Drawings and
manufacturer's installation instructions, particularly in reference to following:

1. Testing reports including Contractor's Material and Test Certificate for
Underground Piping, Contractor's Material and Test Certificate for Aboveground
Piping, Contractor's Material and Test Certificate for Private Fire Service Mains,
Fire pump acceptance test data report, and the like.

Cleaning.

Final acceptance by AHJ.

Operating and Maintenance Manuals.

Training of operating personnel.

Record Drawings.

Guaranty certificates.

Start-up and test document.

Letter of conformance.

RN wN

3.16 LETTER OF CONFORMANCE

A Provide letter of conformance and copies of manufacturers’ warranties and extended
warranties with a statement in letter that mechanical items were installed in accordance
with manufacturer's recommendations. Include letter of conformance and copies of
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manufacturers’ warranties and extended warranties in operating and maintenance

manuals.
B. Warranties to begin at date of substantial completion.
END OF SECTION
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San Mateo County Community College District

PART 1 - GENERAL

1.1 SUMMARY

A

Basic Fire Suppression Materials and Methods
SECTION 21 01 00
BASIC FIRE SUPPRESSION MATERIALS AND METHODS

Work Included:

1.
2.

PN AW

Materials, installation and testing of pipe, tubing, sprinklers, fittings, and valves.
Refer to Specification Sections for each system medium (i.e., standpipe and
hose, fire suppression sprinkler systems, fire pumps, storage tanks for fire
suppression, and the like) for product application.

Motors and starters.

Hanging and bracing.

Switches and supervisory devices.

Fire suppression identification materials.

Vibration and noise isolation.

Provide electrical connections and wiring as required for a complete and
operable system. Includes, but is not limited to air compressors, sump pumps,
fire pumps, jockey pumps, pump controllers, and the like.

1.2 QUALITY ASSURANCE

A

Manufacturer's Inspection: Inspect flanges, fittings and field applied welds in accordance
with manufacturer's standard written quality control procedure in accordance with the
following techniques: Visual Method: Comply with MSS SP-55 except as otherwise
indicated.

Welding Qualification: Qualify welding procedures, welders and operators in accordance
with ANSI B31.1 for shop and project site welding of piping work.

1.3 SUBMITTALS

A

August 29, 2008
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Product Data: Submit manufacturer's technical product data, installation instructions, and
dimensioned drawings for:

1.
2.

Access panels.

Each type of:

Pipe for underground and aboveground systems.

Fitting: flanged, welded, mechanical, threaded gasket.

Coupling.

Attachment. Concrete anchor, lag screw, through-bolt, and the like.
Sprinkier: Upright, pendent, sidewall, special, and the like.
Sprinkler guard.

Sprinkler escutcheon.

Spare sprinkler box.

Sway Bracing: Fittings, attachment, pipe, angle iron, and the like..
Gauge.

Fire department connection.

Waterflow detector.

Supervisory switch.

Pressure switch.

Meter. Water, flow, detector.

Inspector's test connection.

Alarm Bell: Electric and water motor activated.

ePoSgzITRATTT@ 00T
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San Mateo County Community College District Basic Fire Suppression Materials and Methods

r. Valve: Butterfly, rising stem gate, non-rising stem gate, globe, ball,
drain, angle, automatic ball drip, check, backflow preventer, reduced-
pressure backfiow preventer, pressure relief, alarm, hydrant, testing,
riser, sectional, fill, solenoid, and the like.

Control panel: fire pump, jockey pump, alarm, and the like.

Sign.

Hose cabinet.

Hose.

Nozzle.

Pump: Fire, jockey, sump, and the like.

Fire caulking. '

Access panel.

Miscellaneous: Solder, flux, glue, brazing filler.

AN Xg<egro

D

Piping Materials List: Provide a typewritten list which schedules the piping materials to
be used for each system as a function of applicable nominal pipe size ranges. Arrange
schedule in outline form for each specific piping system, e.g., "Fire Sprinkler System,"
"Standpipe and Hose System,” "Sway Bracing System," and the like. Include ASTM,
ANSI, UL, FM Global or other numbers and other data as necessary to demonstrate
compliance with requirements.

Test Procedure: Submit a typewritten checklist type of testing procedure indicating
testing medium (i.e., water, air, nitrogen, and the like), pipe service, pipe and fitting type
and classification, test pressure, pass/fail criteria and other pertinent data.

Maintenance Data: Submit maintenance data and parts list for each type valve. Include
this data, product data, and certifications in operations and maintenance manual.

PART 2 - PRODUCTS

21 PRODUCT STANDARDS

A

Material and Equipment: Listed for its intended use in current UL Fire Protection
Equipment Directory, or UL Online Certifications Directory for Fire Protection, or FM
Global Approval Guide, new and of current manufacture.

Where pressures are expected to exceed 175 PS! due to pressure regulating valve
failure, provide products for high pressure or extra high pressure service.

Provide per AHJ requirements.

References to product Specifications for materials are listed according to accepted base
standards. Materials to meet latest approved versions of these standards.

See Section 21 00 00, Basic Fire Suppression where piping materials are approved for
use. :

PART 3 - EXECUTION

3.1 INSTALLATION

A

August 29, 2008
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General Electrical Equipment Clearances: Do not route piping through electrical rooms,
transformer vaults, elevator equipment rooms, and other electrical or electronic
equipment spaces and enclosures. Within equipment rooms, provide minimum 3-foot
lateral clearance from sides of electric switchgear panels. Do not route piping above
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electric power or lighting panel, switchgear, or similar electric device. Coordinate with
electrical and coordinate exact pipe routing to provide proper clearance with such items.

B. Pressure Piping Routing:

1.

Route piping, except as otherwise indicated, vertically and horizontally (sloped to
drain). Avoid diagonal runs wherever possible. Orient horizontal routes parallel
with walls and beam lines.

Install piping as shown or described by diagrams, details and notations on
Drawings or, if not indicated, install piping to provide the shortest route which
does not obstruct usable space or block access for servicing the building and its
equipment.

Support piping adjacent to walls, overhead construction, columns and other
structural and permanent enclosure elements of the building. Limit clearance to
2 inches wherever furring is indicated for concealment of piping. Allow for
insulation thickness. Locate insulated piping to provide minimum 1-inch
clearance outside insulation.

Wherever possible in finished and occupied spaces, conceal piping from view by
locating within column or beam enclosures, hollow wall construction, or above
suspended ceilings. Do not encase horizontal routes in solid partitions, except
where approved.

C. Preparation:

1.

August 29, 2008
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Insulating (Dielectric) Unions: Comply with manufacturer's instructions for
installing unions wherever piping of dissimilar metals are adjoined. Install unions
in manner which will prevent galvanic action and inhibit corrosion.

Couplings: Install where indicated on Drawings and on each side of pieces of

equipment to permit easy removal of equipment.

Copper Tubing:

a. Remove burrs from and clean outer surface of tube ends and inner
surface of fittings.

b. Copper-Soldered: Make soldered joints for copper tubing and fittings
with code approved solder alloys meeting NFPA, ASTM and ANSI
standards and listings. Solder-paste-flux combination fillers are not
approved. Installations to conform to accepted published procedures;
i.e., NFPA, UPC IS 375, IS 21-80 standards and CDA Publications. Use
of steel wool for cleaning tube and fittings is prohibited. Apply flux as
recommended by manufacturer. Solder fire suppression pipe within
building above grade with 95 percent tin and 5 percent antimony, Allstate
Silver Bearing Solder 430 or other approved solder alloys which do not
contain lead or cadmium.

c. Copper-Brazed: Make brazed joints for copper tubing and fittings with
code approved brazing filler alloys meeting NFPA, ASTM and AWS
standards and listings. Filler alloys of BCuP2 classification (e.g.,
"Phos-0" or "Fos-Copper") may not be used to make joints between
copper tubing and cast brass or bronze fittings. Filler alloys containing
cadmium are not approved for use in fire suppression water piping.
Installations to conform to accepted published procedures, i.e., NFPA,
UPC IS 3-75 standards and CDA Publications. Use of steel wool for
cleaning tube and fittings is prohibited. Braze other copper pressure
piping underground including water service. Remove bonnets and
nonmetallic seats on valves and cool body with damp cloth while
soldering or brazing. Remove excess flux from completed joints in
accordance with manufacturer's instructions and code standards.

d. Pressurized Service:

1) Unless otherwise indicated, wrought copper/bronze solder joint
fittings complying with ANSI B16.22-1995.

2) Copper Tube Unions: Standard products as recommended by
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D.

Basic Fire Suppression Materials and Methods

manufacturer for use in the service. Rated at 150 percent design
operating pressure. ,
3) Mechanically Formed Tee Connections:

a) Form mechanically extracted collars in a continuous
operation consisting of drilling a pilot hole and drawing
out the tube surface to form a collar having a height of
not less than three times the thickness of the tube wall.
Fully adjustable collaring device to ensure proper
tolerance and complete uniformity of the joint.

b) Notch the branch to conform with the inner curve of the
run tube and dimpled to ensure penetration of the
branch tube into the collar is of sufficient depth for
brazing and that the branch tube does not obstruct the
flow in the main line tube.

c) Braze joints in accordance with the Copper Development
Association Copper Tube Handbook using B-cup series
filler metal. Note: Soft soldered joints will not be
permitted.

e. Steel and Copper: Deburr cut edges.

Install products per UL listing or FM approval and per manufacturer's instructions.

3.2 PIPE AND PIPE FITTINGS

A
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Pipe Sleeves:

1.

2.

Lay out work in advance of pouring concrete and furnish and set sleeves
necessary to complete work.

Floor Sleeves: Provide sleeves on pipes passing through concrete or masonry
construction. Extend sleeve 1 inch above finished floor. Caulk pipes passing
through floor with nonshrinking grout or approved caulking compound. Provide
"Link-Seal" sleeve sealing system for slab on grade. Caulk/seal piping passing
through fire rated building assembly with UL rated assemblies. Provide fire-rated
assemblies per local AHJ requirements.

Wall Sleeves: Provide sleeves on pipes passing through concrete or masonry
construction. Provide sleeve flush with finished face of wall. Caulk pipes
passing through walls with nonshrinking caulking compound. Caulk/seal piping
passing through fire-rated building assemblies with UL Listed or FM Approved
fire-rated firestopping compound. Provide fire-rated assemblies per local AHJ
requirements.

Beam Sleeves: Coordinate with trades for locations of pipe sleeves in reinforced
concrete and steel beams. Penetrations must be indicated on structural shop
drawings. See Drawings and Specifications for specific sleeve location
limitations. Plumbing drawings are diagrammatic. Offset piping as required to
meet these limitations. Pipe sleeve locations must be indicated on reinforced
concrete and steel beam shop drawings. Field cutting of beams not allowed
without written approval of structural engineer. No extra costs allowed for failure
to coordinate beam penetrations prior to reinforced concrete and steel beam
shop drawing submittal.

Conform with applicable codes and industry standards.

Install uninsulated piping so that unrestrained direct contact with the structure or other
system installations is avoided. Where contact with or passage through building or
structural features cannot be avoided; firmly anchor piping to, or isolated from, the
structure to prevent noise transmission and occurrence of physical damage. Install
piping to be insulated with adequate clearance around piping to allow for placement of full
thickness insulating material.
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D. Underground Steel Piping Corrosion Protection: Factory wrap uninsulated underground
galvanized steel fire department connection piping systems with protective coating
composed of a coal-tar saturated wrapping tape over a 20 mil thick coal-tar epoxy
coating, equivalent to "Republic X-Tru-Coat." Wrap joints spirally with a minimum overlap
of 1/2 tape width. Extend wrap not less than 3 inches above grade. Provide tinker test to
check for holidays. Provide cathodic protection to meet requirements of governing
authorities and servicing utility.

E. Expansion and Flexibility: Install work with due regard for expansion and contraction to
prevent damage to the piping, equipment, building and its contents. Provide piping
offsets, loops, approved type expansion joints, sway bracing, wire restraints, vertical
restraints, flexible couplings or other means to control pipe movement and to minimize
pipe forces.

F. Install piping in concealed spaces above finished ceilings. Obtain Architect's and
Engineer’s approval of exposed piping prior to installation.

G. Coordinate support of pipe 4 inches and larger with structural engineer.

H. Provide clearances around piping per NFPA 13.

I Coordinate installation with other trades. Route piping as required to avoid building
structure, equipment, plumbing piping, HVAC piping, ductwork, lighting fixtures, electrical
conduits and bus ducts and similar work. Final location of lighting will have priority over
final sprinkler locations. Provide drains to trapped sections of system which result from
such routing. Other trades take precedence for installation space.

3.3 ESCUTCHEONS

A Install on exposed pipes passing through walls or floors.

3.4 PIPING AND EQUIPMENT REMOVAL

A Piping and equipment removed as salvage by Owner to remain property of the Owner.
B. Comply with Division 02, Section "Selective Structure Demolition.”
C. Remove as shown on drawings. Piping to be reused where shown. Dispose and remove

excess piping equipment (and not identified by Owner as salvage).
3.5 ACCESSIBILITY

A Installation of valves, gauges and equipment conveniently and accessibly located with
reference to finished building for repairs, removal and service.

B. Access Panels: Label access panels with engraved nameplates indicating function of
panel. Seton, Bakelite or approved. Nameplates to have 1/4-inch high white letters on
red background, unless noted otherwise.

3.6 PAINTING

A Machinery:

1. In @ mechanical room, on the roof or other exposed areas, piping and equipment
except sprinklers to receive two coats of primer and one coat of rustproof
enamel, colors as selected by Architect.

2. See individual equipment specifications for other painting.
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3.7

3.8

3.9

3.10

B. Structural Steel: Repair damage to structural steel finishes or the finishes of other
materials damaged by cutting, welding or patching to match original.

C. Piping: Clean, primer coat, and paint exposed piping on the roof or at other exterior
locations with two coats of paint suitable for metallic surfaces and exterior exposures.
Color selected by Architect.

ACCESS PANELS

A Install ceiling or wall access panels to provide access to concealed valves, drains, drum
drips, test connections and other fire suppression items needing service. Provide access
panels at locations required or as specified herein. Coordinate locations/sizes of access
panels with Architect prior to work.

B. Where access panels are for service of valves, test connections, auxiliary drains, stencil
the words "Fire Valve," "Inspector's Test Connection" or "Fire Auxiliary Drain " in 1/2-inch
high capital letters on the outside of the panels.

FIRESTOPPING PENETRATIONS IN FIRE-RATED WALL/FLOOR ASSEMBLIES

A Provide proper sizing when providing sleeves or core-drilled holes to accommodate the
penetration. Firestop voids between sleeve or core-drilled hole and pipe passing through
to meet the requirements of ASTM E814 and NFPA. '

B. Manufacturers: Hilti, Firetemp, or approved.
FIELD QUALITY CONTROL

A Upon completion of installation of equipment, sprinklers, hose valves and piping and after
units are water pressurized, test system to demonstrate capability and compliance with
requirements. When possible, correct malfunctioning items at site, then retest to
demonstrate compliance; otherwise, remove and replace with new items and proceed
with retesting.

B. Inspect each installed item for damage to finish. If feasible, restore and match finish to
original, except fire sprinklers, at site; otherwise, remove item and replace with new item.
Feasibility and match to be judged by Architect. Remove cracked or dented items and
replace with new items.

C. Fire sprinklers may not be reused, or cleaned, except for dusting. Replace damaged,
field painted, oversprayed, overcoated or field coated sprinkiers with new sprinklers of
same manufacturer, model, finish, K-factor and performance characteristics. Where
identical replacement sprinklers are not available, provide sprinklers of similar finish,
style, K-factor and performance characteristics.

VALVE INSTALLATION

A Install valves where required for proper operation, testing and drainage. Locate valves
so as to be accessible and so that separate support can be provided when necessary.

B. Installation of Check Valves:
1. Swing Check Valves: Install in horizontal position with hinge pin horizontally
perpendicular to centerline of pipe. Install for proper direction of flow.
2. Wafer Check Valves: Install between two flanges in horizontal or vertical
position, position for proper direction of flow.

C. Provide post indicator on buried control valves.
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D. Provide listed backflow assembly at sprinkler system water source connection.
Coordinate with local utility; conform to their installation requirements.

3.11  VALVE ADJUSTING AND CLEANING

A Inspect valves for leaks. Adjust or replace packing to stop leaks. Replace valve if leak
“persists.

3.12 VALVE IDENTIFICATION

A General: Provide valve tag on every valve and control device in each piping system.
Exclude check valves and valves within factory fabricated equipment units. List each
tagged valve in valve schedule for each piping system.

B. Drain, Auxiliary Drain and Drum Drips: Provide valve tag on every valve in each fire
suppression system. List each tagged valve and its location in valve schedule, identify
on fire suppression drawings.

C. Install framed, glass or rigid transparent plastic covered, mounted valve schedule and
valve location drawing in main riser or fire pump room.

D. Provide identification sign on ceiling tile below valve location.

3.13 MECHANICAL EQUIPMENT IDENTIFICATION

A General: Install engraved plastic laminate sign or plastic equipment marker on or near
each item of fire suppression equipment and each operational device, as specified herein
if not otherwise specified for each item or device. Provide signs for the following general
categories of equipment and operational devices: valves, drains, pumps, standpipes,
tanks, similar equipment.

3.14  ADJUSTING AND CLEANING

A Adjusting: Relocate fire suppression identification device which has become visually
blocked.

B. Cleaning: Clean face of identification devices, and glass frames of valve charts.

3.15 CONNECTIONS TO EXISTING

A Prior to connection of piping to existing as illustrated on Plumbing Drawings, field verify
existing conditions and exact sizes and locations of existing piping and ductwork.
Provide additional offsets, transitions, joints, cut-ins, and replace portions of existing as
required to facilitate connections of new as shown on Documents.

3.16 CAULKING

A Provide Hilti FS-One High-Performance FireStop Sealant ASTM E84-96, ICBO

approved, Report No. ER-5071. Apply per manufacturer's recommendations.
3.17 FIRE DEPARTMENT CONNECTION

A Fire Department Connection: Locate with sufficient clearance from walls, obstructions, or
adjacent siamese connectors to allow full swing of fire department wrench handle.
Provide method of draining FDC piping.

3.18 TEST CONNECTIONS
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A Route water supply flow test connections to a location which can accept the flow under
wide-open flow and pressure for a sufficient time to assure a proper test, and which will
not cause damage, including to landscaping.

3.19 COORDINATION
A Coordinate location and electrical requirements for compressors, fire pumps, sump
pumps, jockey pumps, pump controllers, heater cables, valve tamper switches, pressure
switches, flow switches, alarm bells, pre-action system components and the like with
Division 26.
3.20 CALCULATIONS
A Hydraulic calculations include friction losses between the hydraulically most remote
design area and the hydrant flow test pressure hydrant.
3.21 DRAINS
A Locate drain connections within 7 feet of floor. Provide piping capable of being fully
drained.
3.22 BELLS
A Locate exterior alarm bells at 8 feet above finished grade. Coordinate with Architect.
3.23 FIELD SERVICES
A Instruct the Owner in the operation of the sprinkler system, including main valve position
(open or closed) recognition, system drainage, system testing, and the relation to the fire
alarm system.
3.24 THERMAL EXPANSION/CONTRACTION
A. On shop drawings, show loops for expansion or contraction where piping is subjected to
thermal expansion/contraction.
END OF SECTION
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San Mateo County Community College District Schedules for Water-Based Fire-Suppression Piping and Equipment
SECTION 21 06 10

SCHEDULES FOR WATER-BASED FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL
1.1 GENERAL
A Material and Equipment: Listed for its intended use in current UL Fire Protection
Equipment Directory, or UL Online Certifications Directory for Fire Protection, or FM
Global Approval Guide, new and of current manufacture.
B. Refer to Specification Sections for each system medium (i.e., standpipe and hose, fire
suppression sprinkler systems, fire pumps, and the like) for product application.
PART 2 - PRODUCTS
2.1 PIPE AND FITTINGS

A. General: Provide per AHJ requirements, and as a minimum per section 21 06 10
Schedules for Fire Suppression.

B. Where pressures are expected to exceed 175 PSI due to pressure regulating valve
failure, provide products for high pressure or extra high pressure service.

C. Materials: Domestic Manufacture.

2.2 PIPE AND FITTINGS FOR SPRINKLERS, STANDPIPES AND FIRE PUMP SYSTEMS

A. Buried Piping: Ductile iron Class 52, AWWA C151 or PVC, SDR-18, AWWA C900.
B. Aboveground Inside Building Piping:
1. Pipe Size 2-Inch Diameter and Smaller: ASTM A53, ASTM A135, or ASTM

A795; minimum CRR of 1.00 per UL listing or FM Global approval. Allied BLT/XL
is not permitted.

2. Pipe Size 2-1/2-Inch Diameter and Larger: ASTM A53, ASTM A135, or ASTM
A795; minimum CRR of 1.00 per UL Testing or FM Global approved, wall
thickness greater than Schedule 5 (Schedule 5 not approved).

C. Copper Pipe: ASTM B75, ASTM B88, ASTM B251. Threaded, brazed, solder or
mechanical fittings only.

D. Mechanical Couplings: FM Giobal approved; Victaulic, Gruviok, or approved.

E. Mechanical Gaskets: EPDM, Vic-Plus, Grade E+, or approved.

F. In-Building Riser: single extended 90 degree fitting of fabricated stainless steel tubing,

maximum working pressure 175 psi. Grooved-end connection on building outlet side and
CIPS coupler on underground inlet side. Ames In-Building Riser, or approved.

G. Expansion Loop: Two flexible sections for hose and braid. Metraflex FireLoop, or
approved.
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23 VALVES FOR SPRINKLERS, STANDPIPES AND FIRE PUMP SYSTEMS

A OS&Y Gate:

1. 2-1/2 Inches and Larger: Iron body. Nibco F-607-0, or approved.
2. 2 Inches and Smaller: Bronze. Nibco T-104, or approved.
B. NRS Gate: Non-rising stem with indicator post. Nibco M/F-609 with NIP1A or equivalent

for yard use and Nibco NIP2 or equivalent for wall use.
C. Swing Check: Iron body, rubber and bronze faced checks. Nibco F-908-W, or approved.
D. Wafer Check: Iron body, rubber seat, spring actuated. Nibco W-900-W, or approved.

E. Butterfly Valves: Ductile iron body, Nibco WD3510-8 with factory-installed tamper
switches or approved. Use lug body next to pumps, LD-3510-6 or approved.

F. Pressure Relief for Grid System: Bronze body, stainless steel spring. Watts FP-53L,
United Brass Works 132, or approved.

G. Indicator Posts: Pit mounting type, regular target type or wall target type. Kennedy,
Nibco, or approved.

24 SPECIALTY PRODUCTS FOR SPRINKLER, STANDPIPE AND FIRE PUMP SYSTEMS

A Pressure Gauges: 3.5-inch, Bourdon tube or spring type, 0 to 300 PSI. Ashcroft 1005P-
XUL, US Gauge 1590K, or approved,

B. Waterflow Alarm Switch: Pressure actuated with SPDT electrical switches and
adjustable time delay (0 to 75 seconds). Potter WFSR-F, or approved.

C. Waterflow Detector: Vane-type; SPDT switches; adjustable time delay (0 to 75 seconds).
Potter VSR-F, or approved.

D. Supervisory Switches: Compatible with valve (OS&Y gate, butterfly, or PIV); SPDT
switches. Potter, or approved.

E. Alarm Bells - Exterior: Minimum 90 dBA at 10 feet. Potter PB 8-inch, or approved.
F. Automatic Ball Drip Valve: Bronze, spring-type. Tyco F789, or approved.
G. Sway Bracing: From one manufacturer. Tolco, Afcon, or approved.

25 HOSE STATION
A Vertical breakaway peg type, Sierra XGT1, or approved.
B. Hose: 1-1/2-inch diameter, synthetic, rubber lined, 100-foot length.
C. Nozzle: Plastic combination fog to straight stream with shutoff.
PART 3 — EXECUTION

Not Used.
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END OF SECTION
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San Mateo County Community College District Fire Suppression Standpipes

SECTION 21 12 01

FIRE SUPPRESSION STANDPIPES

PART 1 - GENERAL

11 WORK INCLUDED

A Provide the following: :
1. Revise and relocate existing Class Il automatic wet standpipe system.
2. Roof hydrant outlets.
3. Fire hose cabinets.
4 Fire hose racks.
5 Fire hose.
B. Coordinate with Section 21 13 00, Fire Suppression Sprinkler Systems.

PART 2 - PRODUCTS
21 GENERAL
A Refer to Specification Section 21 06 10 for additional product information.
2.2 FIRE-SUPPRESSION SCREW THREAD CONNECTIONS
A Screw Thread Connections: Comply with local fire department/fire marshal regulations
for sizes, threading and arrangement of connections for fire department equipment to
standp_ipe‘systems.
23 FIRE-SUPPRESSION HOSES AND NOZZLES
A Chrome plated; listed combination fog-straight stream and adjustable shut-off nozzle.
24 FIRE-SUPPRESSION HOSE RACKS
A Polished chrome finish; swivel stationary type with piné and water stop.
25 FIRE-SUPPRESSION HOSE VALVES
A Nonadjustable type, 2-1/2 inches nominal size with cap and chain on hose outlet.
26 FIRE-SUPPRESSION VALVE AND HOSE CABINETS
A Formed steel finish painted; recessed. Door style: flush, hinged positive latch device,
prepared for pipe and accessory rough-in.

PART 3 - EXECUTION

3.1 INSTALLATION

A General;
1. Locate and secure hose cabinet plumb. Establish top of cabinet (inside
horizontal) surface 60 inches above finished floor.
2. Connect wet standpipe system to water source ahead of domestic water
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connection.

3. Provide additional drains as required to achieve proper drainage of the standpipe
system.

4. Provide connection for alarm and supervisory control to building alarm system.

3.2 SYSTEM TEST

A Hydrostatically test entire system in accordance with NFPA 14.
B. Witness test by fire marshal, AHJ, Owner's insurance underwriter, and Engineer.
END OF SECTION
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SECTION 21 13 00

FIRE SUPPRESSION SPRINKLER SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A

This is a bidder design syétem. Contact Authority Having Jurisdiction (AHJ) prior to bid to
verify fire system requirements. Provide design compliant with codes as interpreted by
AHJ.

Provide the following:

1. New wet-pipe partial sprinkler system to protect Assembly Occupancies,
including Multipurpose Room, Lobby and Cafeteria, Storage Rooms, Accessory
spaces as required by code. : v

2. Provide a new private fire service main, including connection to existing utility,
and piping to the inlet connection inside the building. Provide required valves,
backflow preventer, vaults, and appurtenances.

3. Provide floor control stations, at each floor at the point of connection to the riser,
controlling sprinklers on that floor. Floor control stations consist, at a minimum, of
an indicating, supervised control valve, flow switch, pressure gauge, inspector’s
test connection and main drain connection.

Coordinate location and type of tamper, flow, and pressure switches, and the like with the
fire alarm system.

Provide electrical connections and wiring as required for a complete and operable
system. Includes, but is not limited to air compressors, fire pumps, jockey pumps, pump
controllers, and the like.

Refer to Architectural, Structural, Mechanical, Plumbing, Electrical, and Civil Drawings for
additional information relating to the fire sprinkler system

1.02 SYSTEM DESCRIPTION

A

August 29, 2008
V.1

Provide coverage building areas as indicated. Field verify field conditions prior to
submittal of bid. Adjust bid to provide protection features in accordance with applicable
codes and interpretations by AHJ. Provide design and installation based on the more
stringent requirements if AHJ requirements differ from Code.

Design Parameters:

1. Building Area: Assembly areas, Multipurpose, Lobby, Cafeteria
a. Occupancy Classification: Light.
b. Density: 0.10 GPM per sq.ft. over a 1500 sq.ft. hydraulically most
remote design area per NFPA 13.
-C. Inside Hose Allowance: 0 GPM.
d. Outside Hose Allowance: 100 GPM.
2. Building Area: Storage Rooms, Accessory spaces as required by code.
a. Occupancy Classification: Ordinary Group 2.
b. Density: 0.20 GPM per sq.ft. over a 1500 sq.ft. hydraulically most

remote design area per NFPA 13.
c Inside Hose Allowance: 0 GPM.
d. Outside Hose Allowance: 250 GPM.
e. Outside Hose Allowance: 100 GPM.
Design parameters above are NFPA 13 minimums. Provide increased design
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densities, design areas, and hose allowances to meet requirements of AHJ.

C. Sprinkler system design to include a 10 percent pressure and flow cushion between
system demand point and available water supplies.

D. Extend hydraulic calculations from hydraulically most remote design area back to location
of pressure hydrant of flow test.

E. Develop cost-effective designs that may include the use of extended coverage sprinklers
and design area reductions as allowed by NFPA 13.

1.03 REGULATORY REQUIREMENTS

A The fire protection system requires Deferred Approval from Division of the State
Architect. Project schedule shall allow for a 60 day DSA review cycle.

B. Fabrication of the fire protection system shall not be started until Contractor's Deferred
Approval Submittal, including Shop Drawings, Specifications, and Engineering

Calculations for the actual system to be installed have been accepted and signed by the
Architect or Mechanical Engineer and approved by DSA.

103 FLOWTEST

A.  Provide materials and labor for a new water supply test on the closest néarby fire
hydrants per NFPA 13, and NFPA 291.

1.04 EXTRA STOCK

A Provide extra sprinklers per code; provide suitable wrenches for each sprinkler type, and
metal storage cabinet in riser room.

PART 2 - PRODUCTS
2.01 GENERAL

A Refer to Specification Section 21 06 10 for additional product information.
202 CONTROL VALVES

A Sprinkler system control valves to be OS&Y or butterfly valves located inside building in
1-hour rated enclosure with outside door.

2.03 PIPE AND FITTINGS

A Flexible Sprinkler Connectors: UL 2443. Fully welded, braided, leak tested sprinkler
drop with a minimum internal corrugated hose diameter of 1-inch true-bore; and a one-
piece ceiling bracket with removable attachment hub and self-securing integrated snap-
on clip-ends, for attachment to a ceiling grid without the need for a screw fastener.
Number of bends on flexible sprinkler connection fittings shall not exceed three.
Minimum bend radius 3-inches. Flexhead.

2.04 SPECIALTY PRODUCTS

A Inspector's Test Connection: Bronze, tamper and corrosion resistant orifice equivalent to
smallest sprinkler orifice, sight flow connection. AGF TestAnDrain, or approved.
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B.

Floor Control Valve and Test Assembly: Control valve, water-flow alarm, sight glass,
smooth bore orifice union of same size as smallest orifice sprinkler installed. Victaulic
T47/747P, or approved.

2.05 SPRINKLERS

A

Finished Areas: Glass-bulb, recessed, quick-response pendent with white polyester
finish, and white polyester escutcheon.

Nonfinished Areas: Glass-bulb, quick-response. Brass finish.

Dry:  Recessed, glass bulb, quick-response, white polyester finish with chrome
escutcheon.

Provide oversized escutcheons or flexible sprinkler connection fittings for pendent
sprinklers to comply with building code and ASCE 7 seismic requirements for ceilings.

Provide guards for sprinklers located under ducts or other obstructions or for sprinklers
located less than 8'-0” above finished floor or where subject to mechanical injury.

2.06 WET-PIPE SPRINKLER SYSTEMS

A

Hose Station: Sprinkler system design and hydraulic calculations to indicate point of
connection to sprinkler piping.

PART 3 - EXECUTION

3.01 INSTALLATION

A

B.

August 29, 2008
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Center sprinklers in the middle or quarter points of suspended ceiling tile.

Apply strippable tape or paper cover to ensure sprinklers do not receive field paint finish.
Remove upon completion of painting.

Pendent sprinklers in areas subject to temperatures of greater than or less than 40F: Dry
pendent type.

END OF SECTION
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San Mateo County Community College District Plumbing Requirements

PART 1 - GENERAL

11 SUMMARY

A

SECTION 22 00 00

PLUMBING REQUIREMENTS

Work Included: Work included in Section 22 00 00 applies to Division 22 work to provide
materials, labor, tools, permits and incidentals to provide and make ready for Owner's
use plumbing systems for proposed project.

Related Work Specified Elsewhere:

1. Contents of Section applies to Division 22 specifications.

2. Requirements of Section are a minimum for Division 22 Sections, unless
otherwise stated in each Section, in which case that Section's requirements take

precedence.

1.2 DEFINITIONS

A
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Following is a list of abbreviations generally used in Division 22:

1. ADA
2. AHJ
3. ANSI
4. ARI
5. ASHRAE
6. ASME
7. ASTM
8. ASSE
9. AWWA
10. CBC
1. CEC
12. CMC
13. CPC
14. CISPI
15. CSA
16. ETL
17. FM
18. HI

19. HVAC
20. iIBC
21. IFC
22. IMC
23. LEED
24, MSS
25. NEC
26. NEMA
27. NFPA
28. NRCA
29. NSF
30. OSHA

Americans with Disabilities Act

Authority Having Jurisdiction

American National Standards Institute
Air-Conditioning & Refrigeration Institute
American Society of Heating, Refrigerating and Air-Conditioning
Engineers

American Society of Mechanical Engineers
American Society for Testing and Materials
American Society of Sanitary Engineering
American Water Works Association

California Building Code

California Electrical Code

California Mechanical Code

California Plumbing Code

Cast Iron Soil Pipe institute

Canadian Standards Association

Electric Testing Laboratories

FM Global

Hydraulic Institute Standards

Heating, Ventilating and Air Conditioning
International Building- Code, latest adopted version with State
amendments as referenced in CBC.
International Fire Code.

International Mechanical Code. ‘
Leadership in Energy and Environmental Design in Association
Green Building Council

Manufacturers Standardization Society
National Electric Code

National Electrical Manufacturers Association
National Fire Protection Association

National Roofing Contractors Association
National Sanitation Foundation.

Occupational Safety and Health Administration
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31. SMACNA Sheet Metal and Air Conditioning Contractors’ National
Association, Inc.

32. TEMA Tubular Exchanger Manufacturers Association
33. TIMA Thermal Insulation Manufacturers Association
34. uL Underwriters Laboratories Inc.

35. UPC Uniform Plumbing Code

Provide: To furnish and install, complete and ready for the intended use.

Furnish:  Supply and deliver to the project site, ready for unpacking, assembly and
installation.

Install: Includes unloading, unpacking, assembling, erecting, installation, applying,
finishing, protecting, cleaning and similar operations at the project site as required to
complete items of work furnished by others.

1.3 ADDITIONAL REQUIREMENTS TO DIVISION 01

A

Operation and Maintenance Documentation: Copies of certificates of code authority
acceptance, test data, parts lists, maintenance information for equipment, valves,
balancing reports, and other special guarantees, certificates of warranties, and the like,
specified elsewhere herein or indicated on Drawings.

Shop Drawings: Provide shop drawings which include physical characteristics, electrical
characteristics, device layout plans, wiring diagrams, and the like. Refer to individual
Specification Sections for additional requirements for the shop drawings.

Close-out Documentation: Submit plumbing code authority certification of inspection.

Record Drawings:

1. Show changes and deviations from the Drawings. Include issued Addendum and
change order items.
2. Make changes to the Drawings in a neat, clean, and legible manner.

Product Data:

1. Submit manufacturer's technical data, installation instructions and dimensioned
drawings for products, fixtures, equipment and devices installed, supplied or
provided. Refer to individual specification sections for specific items required in
product data submittal. Submit at one time in 3-ring binder, tabbed and
referenced to match the Contract Documents.

2. Maintain an updated product submittal package to be included in the final
operation and maintenance documentation.

14 QUALITY ASSURANCE

A
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Where Contract Documents are at variance with applicable codes governing work, code
and local jurisdiction requirements take precedence, and include cost necessary for code
compliance or local jurisdiction compliance in bid price. Machinery and equipment to
comply with Occupational Safety and Health Act of 1970, as currently revised, as
interpreted for equipment manufacturer requirements.
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B. Plumbing Drawings: Drawings are intended to be diagrammatic and are based on one
manufacturer's equipment. They are not intended to show every item in its exact
dimensions, or details of equipment or proposed systems layout.  Verify actual
dimensions of systems (i.e., piping) and equipment proposed to assure that systems and
equipment will fit in available space. Contractor is responsible for design and
construction costs incurred for equipment other than basis of design, including but not
limited to architectural, structural, electrical, HVAC, fire sprinkler, and plumbing.

C. Requirements: As a minimum requirement, work in accordance with following rules and

regulations and applicable laws:

1. NFPA.

2. OSHA.

3. Codes as published by ICBO:
a. IBC.
b. IFC.
c. IMC.
d. IPC.

4, UPC.

5. Related supplements and standards.

6. California State Energy Code.

7. CBC California Building Code.

8. CMC California Mechanical Code.

9. CPC  California Plumbing Code.

10. State of California and local jurisdictional requirements.

D. Permits and Inspections:

1. Unless otherwise distinctly hereinafter specified, apply and pay for necessary
permits, plans check, and inspections required by public AHJ.

2. Refer to General and Supplementary Conditions for payment of water and sewer
service connection fees.

3. Obtain certificates of inspection from AHJs and deliver to Owner before final
acceptance.

4, Each trade to consult local building department and utility companies prior to

commencement of work to ascertain existence and location of existing
underground utilities. Protect existing service against damage and interruption of
use, and reroute as may be necessary to accomplish new work. Include costs
for materials and installation for rerouting as specified for new work in bid price.

E. Regulatory Requirements:
1. UL and CSA Compliance: Provide units which are UL and CSA listed.
2. ASME Compliance: Provide units which are ASME listed when water heaters

and boilers which exceed 200,000 BTUH, hot water storage tanks which exceed
120 gallons, and hot water expansion tanks which are connected to ASME rated
equipment or required by code or local jurisdiction.

3. Provide safety controls required by National Boiler Code (CSD-1) for boilers and
water heaters exceeding 400,000 BTUH.

15 SEQUENCING AND SCHEDULING
A For proper execution of work cooperate with other trades as needed.

B. To avoid installation conflicts, thoroughly examine complete set of Contract Documents.
Resolve conflicts with Architect prior to fabrication and installation.
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C.

Prior to installation of equipment requiring electrical connections, examine manufacturer's
shop drawings, wiring diagrams, product data, and installation instructions. Verify that
electrical characteristics indicated in Contract Documents are consistent with electrical
characteristics of actual equipment being installed. When inconsistencies occur request
clarification from Architect.

1.6 COORDINATION DOCUMENTS

A

Prepare and submit coordinated layout drawings, prior to construction, to coordinate
installation and location of ductwork, grilles, diffusers, piping, fire sprinklers, plumbing,
lights, and electrical services. Composite Drawings show services on single sheet. Key
Drawings to structural column identification system, and progressively number. Prior to
completion of Drawings, coordinate proposed installation with architectural and structural
requirements, and other trades (including plumbing, HVAC, fire protection, electrical,
ceiling suspension, and tile systems), and provide reasonable maintenance access
requirements.

Prepare Drawings as follows:

1. Prepare Drawings to accurate scale of 1/4 inch = 1 foot or larger on Mylar sheets
or AutoCAD. Drawings are to be same size as Contract Drawings and to indicate
location, size and elevation above finished floor of plumbing equipment and
piping. Drawings to also indicate proposed ceiling grid and lighting layout as
shown on electrical drawings and reflected ceiling drawings.

2. Review and revise as necessary section cuts in Contract Drawings after
verification of field conditions.

3. Indicate plumbing system piping including fittings, hangers, access panels,
valves, and bottom of pipe elevations above finished floor.

4. Piping that must be graded to have right-of-way over more flexible items.

Drawings also to indicate proposed ceiling grid and lighting layout as shown on
electrical drawings and reflected ceiling drawings and HVAC equipment,
ductwork and piping.

5. Drawings are to incorporate Addenda items and change orders.

6. Distribute drawings to trades and provide additional coordination as needed.

Advise Architect, in event a conflict occurs in location or connection of equipment. Bear
costs resulting from failure to properly coordinate installation or failure to advise Architect
of confict.

Verify in field exact size, location, invert, and clearances regarding existing material,
equipment and apparatus, and advise Architect of discrepancies between that indicated
on Drawings and that existing in field prior to installation related thereto.

Final coordination drawings with appropriate information added to be submitted as
Record Drawings at completion of project. ‘

1.7 EXISTING SOILS CONDITIONS

A
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Understand existing soils conditions before submitting bid on work. No additional
allowance will be granted due to lack of information for existing conditions of subsurface
soils.

Submission of a bid will be considered acknowledgment of review/understanding of
project geotechnical soils report.
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PART 2 - PRODUCTS

2.

2.2

1

HAZARDOUS MATERIALS

A Db not use products containing asbestos, lead, arsenic, or any other material defined by
EPA as hazardous to human or animal life.

MATERIALS

A Base contract upon furnishing materials as specified. Materials, equipment, and fixtures

used for construction are to be new, the latest products as listed in manufacturer's printed
catalog data and are to be UL or CSA approved or acceptable by state, county, and city
authorities. Equipment supplier is responsible for obtaining state, county, and city
acceptance on equipment not UL approved or not listed for installation.

Articles, fixtures, and equipment of a kind to be standard product of one manufacturer.

Names and manufacturer's names denote character and quality of equipment desired
and are not to be construed as limiting competition.

PART 3 - EXECUTION

3.1

3.2

V.1

ACCESSIBILITY AND INSTALLATION

A

Install equipment having components requiring access (i.e., drain pans, drains, control

operators, valves, motors, drives, and the like) so that they may be serviced, reset,
replaced or recalibrated and the like, by service people with normal service tools and
equipment. Notify Architect in writing if equipment or components are shown in such a
position that above cannot be accomplished.

Install equipment complete as directed by manufacturer's installation instructions. Obtain
installation instructions from manufacturer prior to rough-in of equipment, examine
instructions thoroughly. When requirements of installation instructions conflict with
Contract Documents, request clarification from Architect prior to proceeding with
installation. This includes proper installation methods and sequencing, in coordination
with other trades and disciplines.

Earthwork:
1. Refer to Division 31.
2. Perform excavation and backfill for installation of plumbing work.

Firestopping:

1. Coordinate with Drawings location of fire rated walls, ceilings, floors and the like.
When these assemblies are penetrated, seal around piping, equipment, and the
like, with approved firestopping material.

2. Install firestopping material complete as directed by manufacturer's instaliation
instructions. Meet requirements of ASTM E814.

NOISE AND VIBRATION

A
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Install vibration isolators, flexible connectors, expansion joints, and measures required to
prevent noise and vibration from being transmitted to occupied areas. Select equipment
to operate within noise coefficient (NC) design level for particular type of installation in
relation to its location.
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B.

After installation, make proper adjustments to reduce noise and vibration to acceptable
levels as defined by Architect.

3.3 SEISMIC CONTROL

A

Provide per Section 22 05 48, Vibration and Seismic Controls for Plumbing Piping and
Equipment.
General:

1.

3.

a.

b.

Earthquake resistant designs for plumbing equipment, ie., water
heaters, motors, and plumbing piping, to conform to regulations of IBC.
Restraints which are used to prevent disruption of function of piece of
equipment because of application of horizontal force to be such that
forces are carried to frame of structure in such a way that frame will not
be deflected when apparatus is attached to a mounting base and
equipment pad, or to structure in normal way, utilizing attachments
provided. Secure equipment piping and the like, to withstand a force in
direction equal to value defined in IBC.

Retain licensed structural engineer to provide shop drawings of seismic
bracing and seismic movement assemblies for piping/equipment/water
heaters, and the like. Engineer to design and provide stamped shop
drawings for equipment, water heaters, piping seismic bracing, and the
like. Submit shop drawings along with equipment submittals.

Retain licensed structural engineer to provide shop drawings of seismic
flexible joints for piping and the like crossing building expansion or
seismic joints. Engineer to design and provide stamped shop drawings
for piping flexible seismic joints. Coordinate actual design deflection or
travel with project structural engineer. Submit shop drawings along with
seismic bracing details. Coordinate exact design requirements from
project structural engineer.

Use "Seismic Restraints Manual Guidelines for Plumbing Systems,”
published by SMACNA.

Sway bracing is not required for pipes that are installed on very short
individual hangers (12 inch or less).

As approved by code authority, use a bracing system manufactured by
Tolco, Superstrut, Mason, or Pipe Shields Inc. or approved.

Equipment:

a.

b.

Provide a means to prohibit excessive motion of plumbing equipment
during earthquake.

Provide plumbing equipment, both hanging and base mounted, with
mounting connection points of sufficient strength to resist lateral seismic
forces equal to 0.5 of equipment operating weight.

3.4 REVIEW BY ENGINEER

A
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Notify Architect/Engineer, in writing, at following stages of construction so that
Architect/Engineer may, at their option, visit site for review and construction observation:
Underground piping installation prior to backfilling.

Prior to covering walls.

When ceiling installation is started.

When main systems, or portions of, are being tested and ready for inspection by

PLON S

AHJ.
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35 OPERATING DURING CHANGEOVER

A During remodeling of existing structure, or addition of a structure to existing structure,
while existing structure is occupied, present services to remain intact untii new
construction, facilities or equipment is installed.

B. Prior to changing over to new service, verify that every item is thoroughly prepared.
Install new piping, wiring, and the like, to point of connection.

C. Perform actual transfer to new service at off-peak time, as coordinated with Owner.
Once changeover is started, pursue it to its completion, to keep interference to a
minimum.

3.6 MUTILATION
A Repair mutilation of building around pipes, fixtures, and the like.

3.7 DEMOLITION

A. Scope:

1. It is intent of these documents to provide necessary information and adjustments
to plumbing system required to meet code, and accommodate installation of new
work.

2. Coordinate with Owner so that work can be scheduled not to interrupt operations,
normal activities, building access, access to different areas.

3. Existing Conditions: Determine exact location of existing utilities and equipment
before commencing work, compensate Owner for damages caused by failure to
exactly locate and preserve underground utilities. Replace damaged items with
new material to match existing. Promptly notify Owner if utilities are found which
are not shown on Drawings. .

B. Equipment: Unless otherwise directed, equipment, fixtures, or fittings being removed as

part of the demolition process are the Owner's property. Remove other items not
scheduled to be reused or relocated from job site as directed by Owner.

C. Unless specifically indicated on the Drawings, remove exposed, unused piping to behind
finished surfaces (floor, walls, ceilings, etc.). Cap piping and patch surfaces to match
surrounding finish.

D. Unless specifically indicated on the Drawings, remove unused equipment, fixtures,
fittings, rough-ins, connectors, etc. Removal is to be to a point behind finished surfaces
(floors, walls, ceilings, etc.).
3.8 ELECTRICAL INTERLOCKS
A Where equipment motors are to be electrically interfocked with other equipment for

simultaneous operation, utilize plumbing equipment wiring diagrams to coordinate with
electrical systems so that proper wiring of equipment involved is affected.

3.9 EQUIPMENT SELECTION AND SERVICEABILITY

A Replace or reposition equipment which is too large or located incorrectly to permit
servicing, at no additional cost to Owner.
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Maintain design intent where equipment other than as shown in Contract Documents is
provided. ~Where equipment requires piping arrangement, control diagrams, or
sequencing different from that indicated in Contract Documents, provide electrical
motors, wiring, controls, or other required electrical components at no additional cost to
Owner.

3.10 DELIVERY, STORAGE AND HANDLING

A

Deliver, store and handie materials and equipment in a manner to prevent damage and
deterioration. Store in original container which identifies manufacturer's name, brand and
model number. Do not store indoor equipment outdoors unless provided with a
waterproof protective cover.

Replacement. In event of damage, immediately make repairs and replacements
necessary.

3.11 DEMONSTRATION \

A

e

Upon completion of work and adjustment of equipment, test systems to demonstrate to
Owner's Representative and Architect that equipment furnished and installed or
connected under provisions of these Specifications functions mechanically in manner
required.

Manufacturer's Field Services: Furnish services of a qualified person for a period of not
less than 8 hours, at a time approved by Owner, to instruct maintenance personnel,
correct defects or deficiencies, and demonstrate to satisfaction of Owner that entire
system is operating in a satisfactory manner and complies with requirements of other
trades or Contractors that may be required to complete work. Complete instruction and
demonstration prior to final job site observations.

3.12 CLEANING

A

Upon completion of installation, thoroughly clean exposed portions of equipment,
removing temporary labels and traces of foreign substances. Throughout work, remove
construction debris and surplus materials accumulated by this work.

3.13 INSTALLATION

A
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Install equipment and fixtures in accordance with manufacturer's installation instructions,
plumb and level, firmly anchored to vibration isolators. Maintain manufacturer's
recommended clearances.

Start up equipment, in accordance with manufacturer's start-up instructions, and in
presence of manufacturer's representative. Test controls and demonstrate compliance
with requirements. Replace damaged or malfunctioning controls and equipment.

1. Do not place equipment in sustained operation prior to initial balancing of
plumbing systems.

2. Furnish sufficient dry nitrogen for pressure testing under manufacturer's
supervision.

3. Provide and install pump impellers to obtain design capacities. Coordinate exact

requirements with balancing firm.
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3.14 PAINTING

A Ferrous Metal: After completion of plumbing work, thoroughly clean and paint exposed
supports constructed of ferrous metal surfaces in mechanical rooms, ie., hangers,
hanger rods, equipment stands, and the like, with one coat of black asphalt varnish or
black enamel suitable for hot surfaces.

B. Machinery:

1. In a mechanical room, on roof or other exposed areas, machinery and equipment
not painted with enamel to receive two coats of primer and one coat of rustproof
enamel, colors as selected by Architect. '

2. See individual equipment Specifications for other painting.

3. Structural Steel: Repair damage to structural steel finishes or finishes of other
materials damaged by cutting, welding or patching to match original.

C. Piping: Clean, primer coat and paint exposed piping on roof or at other exterior locations
with two coats paint suitable for metallic surfaces and exterior exposures. Color selected
by Architect.

3.15 CUTTING AND PATCHING
A Refer to Division 1 for "Cutting and Patching.”
3.16 ACCEPTANCE

A System can not be considered for acceptance until work is completed and demonstrated
to Architect that installation is in strict compliance with Specifications, Drawings and
manufacturer's installation instructions, particularly in reference to following:

1. Testing and balancing reports.

Cleaning.

System balancing and balancing logs.

Operating and Maintenance Manuals.

Training of operating personnel.

Record Drawings.

Guaranty certificates.

Start-up and test document.

Letter of conformance.

LoOoNIOAWN

3.17 LETTER OF CONFORMANCE

A Provide letter and copies of extended warranties with a statement in letter that Plumbing
items were installed in accordance with manufacturer's recommendations. Include letter
of conformance and warranties in operating and maintenance manuals.

B. Warranties to begin at date of substantial completion.
END OF SECTION
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1.1

SECTION 22 05 12

PLUMBING PIPE AND FITTINGS

PART 1 - GENERAL
SUMMARY
A Work Included: '
1. Materials, installation and testing of pipe, tubing and fittings.
2. Refer to Specification Sections for each system medium (i.e., plumbing,

1.2

13

hydronics, gas, and the like), for pipe application.

QUALITY ASSURANCE
A Qualifications:
1. Manufacturer's Qualifications: Firms regularly engaged in manufacture of piping
products of types and sizes required.
2. Welding Qualification: Qualify weiding procedures, welders and operators in

accordance with ANSI B31.9 for shop and project site welding of piping work.

B. Manufacturer's Inspection: Inspect flanges, fittings and field applied welds in accordance
with manufacturer's standard written quality control procedure in accordance with the
following techniques:

1. Visual Method: Comply with MSS SP-55 except as otherwise indicated.
2. Radiographic (X-Ray) Method: Employ wherever recommended or required for
pressurized piping systems.

SUBMITTALS

A. Piping Materials List: Provide a typewritten list which schedules the piping materials to
be used for each system as a function of applicable nominal pipe size ranges. Arrange
schedule in outline form for each specific piping system, e.g., "Domestic Water System,"
"Soil, Waste, and Vent Piping System,” and the like. Include ASTM, ANSI or other
numbers and other data as necessary to demonstrate compliance with requirements.

B. Test Procedure: Submit a typewritten checklist type of testing procedure indicating
testing medium (i.e., water, air, nitrogen, and the like), pipe service, pipe and fitting type
and classification, test pressure, pass/fail criteria and any other pertinent data.

PART 2 - PRODUCTS

21 PIPING - GENERAL
A Provide pipe, tube and fittings of the type, fitting requirements, grade, class, size and
weight indicated or required for each service, as indicated in other Division 22
Specifications. Where type, grade, or class is not indicated, provide proper selection as
determined by installer for installation requirements, and comply with governing
regulations and industry standards.
22 STEEL PIPE
A ASTM AS53, Black Welded or Seamless, Grade B: Schedule as specified.
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B. ASTM A135, Electric Resistance Welded, Grade B: Black, unless otherwise indicated,

schedule as specified.
23 COPPER TUBE
A Temper: Annealed (hard drawn).
B. Water Service: ASTM B88, Type as indicated for each service.
C. Drain, Waste, and Vent (DWV): ASTM B306.
24 CAST IRON PIPE

A. ASTM A74, hub-and-spigot, service weight.

B. ASTM A888/CISPI 301 hubless, including coupling assembly.
25 FITTINGS FOR STEEL PIPE

A General: Flanges, fittings, unions and other products, mark in accordance with MSS
SP-25.

B. Welding Fittings: Wrought carbon steel fittings, ASTM A234, ANSI B16.9, B16.28. Butt-
welding type unless otherwise indicated to be socket welding type.

C. Branch Connections: From mains or headers 2-1/2 inches or larger, welded tees or
forged welding outlets.

D. Welding Outlets: "Weldolets" or "Threadolets" equivalent to Bonney Forge. Use forged
welding outlets wherever branch line is at least 1 nominal pipe size smaller than local
main or header.

E. Threaded Fittings: ANSI B2.1, ASTM A47, 150 PSI rating, except where otherwise
specified, prevailing codes or requirements or Specifications dictate use of 300 PSI
rating. Fabricate from standard malleable iron with dimensions conforming to ANSI
B16.3.

1. Fitting requirements for galvanized steel piping systems to be the same as for
black steel pipe except each to have galvanized coating.
2. Fittings for waste, vent and drainage piping to be drainage pattern type.

F. Flanges: Carbon steel conforming to ASTM A105, ANSI B16.5, and factory forged in the
USA. Flanges which have been machined, remade, painted, or are nondomestic origin
are not acceptable. Provide raised or full face ends wherever indicated or required.

G. Unions: ANSI B16.39, ASTM A47, and be fabricated from malieable iron with bronze-to-
iron ground joints rated at 150 percent design operating pressure. Threads: ANSI B2.1.

H. Fasteners: Semi-finished carbon steel bolts and hex nuts conforming to ASTM A307.
Threads and Dimensions: ANSI B1.1 and B18.2.

l. Threaded Pipe Plugs: ANSI B16.14.

J. Thread Lubricant: RectorSeal No. 5 or Slic-tite Teflon Paste.
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2.6 FITTINGS FOR COPPER TUBE
A. Wrought copper/bronze solder joint fittings complying with ANSI B16.22.
B. DWV Service:
1. Cast Copper Solder Joint Drainage Fittings: ANSI B16.23.
2. Wrought Copper Solder Joint Drainage Fittings: ANSI B16.29.
2.7 FITTINGS FOR CAST IRON PIPE

A Hubless Cast Iron Drainage Pipe Fittings: CISP! 301 as manufactured by ABI, Charlotte
or Tyler with stainless steel clamp assemblies.

1. Manufacturers for heavy-duty or below grade applications meeting FM-1680:
Husky SD4000 or Clamp-All high torque couplings.
2. Manufacturers for standard duty applications: Anaco, Mission, or Tyler.

B. Cast Iron Hub-and-Spigot Drainage Pipe Fittings: Match drainage pipe units, ASTM A74.

Fitting joints: Positive seal compression type gaskets, ASTM C564.
28 MISCELLANEOUS PIPING MATERIALS/PRODUCTS

A Insulating (Dielectric) Unions: Under no circumstances shall dielectric unions or dielectric
pipe nipples be used on heating hot water, domestic and chilled water on piping
applications, exterior and interior. To isolate ferrous from nonferrous piping, and prevent
galvanic corrosion action, high-grade brass nipples and brass unions at transition points.

B. Welding Materials: Comply with Section 2-C of ASME Boiler Code, as applicable.

C. Tin-Antimony Soldering Materials: ASTM B13.

D. Gaskets for Flanged Joints: ANSI B16.12; full faced for cast iron flanges; raised face for
steel flanges, unless otherwise indicated or recommended by manufacturer. Gaskets:
Minimum 1/8-inch thick fabricated from nonasbestos bases.

E. Copper-Brazed: Make brazed joints for copper tubing and fittings with code approved
brazing filler alloys meeting ASTM and AWS standards and listings. Filler alloys of
BCuP2 classification (e.g., "Phos-O" or "Fos-Copper") may not be used to make joints
between copper tubing and cast brass or bronze fittings. Filler alloys containing cadmium
are not approved for use in potable water piping. Installations conform to accepted
published procedures, i.e., UPC Installation Standard 3-75 and CDA Publications. Use of
steel wool for cleaning tube and fittings is prohibited.

29 UNIONS

A Steel Pipe Union: 150 PSI malleable iron, brass to iron seat, ground joint, black or
galvanized to match pipe.

B. Copper Pipe Union: 200 PSI working pressure. Bronze body, solder or grooved ends.
Pipes 2 inches and under use ground joint, pipes 2-1/2 inches and larger use flanged
face or grooved ends.

C. Insulating Unions: 250 PSI working pressure. Pipe ends and material to match piping.
Electric current below 1 percent of galvanic current. Gasket material as recommended
by manufacturer. Epco or approved.
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210 ESCUTCHEONS

A

Brass material, chrome plated finish. Size sufficient to cover pipe openings through wall,
floor or ceiling. Set screw or spring to secure to pipe. Coordinate opening sizes.

211 ACCESS PANELS

A

Provide flush mounting access panels as required for service of cleanouts, valves, and
the like, and other items requiring maintenance or inspection. Where access panels are
located in fire-rated assemblies of building, rate access panels accordingly. Ceiling
access panels to be minimum 24x24 (or required and approved size). Wall access
panels to be minimum 12x12 (or required and approved size).

Manufacturers: Milcor, Karp, Elmdor, In-Ryko, Acudor, or approved. Provide two keys
for each set of locks provided.

PART 3 - EXECUTION

3.1 INSTALLATION

A
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General Electrical Equipment Clearances: Do not route piping through electrical rooms,
transformer vaults, elevator equipment rooms, and other electrical or electronic
equipment spaces and enclosures. Within equipment rooms, provide minimum 3 feet
lateral clearance from sides of electric switchgear panels. Do not route piping above any
electric power or lighting panel, switchgear, or similar electric device. Coordinate with
electrical and coordinate exact pipe routing to provide proper clearance with such items.

Installation/Coordination:

1. General: Comply with basic requirements of Section 22 05 29, Hangers and
Supports for Plumbing Piping and Equipment. Install pipe, tube and fittings in
accordance with recognized industry practices which will achieve permanently
leakproof piping systems, capable of performing each indicated service without
piping failure. Install each route with a minimum of joints and couplings, but with
adequate and accessible unions or flanges for disassembly, maintenance, and
replacement of valves and equipment. Reduce sizes by use of reducing fittings.
Align piping accurately at connections, within 1/16-inch misalignment tolerance.
Comply with ANSI B31.9 Code for Pressure Piping.

2. Installed piping not to interfere with maintenance of equipment, opening of doors
or other moving parts nor be directly above or near any portion of electrical
equipment.

3. Support piping such that connected equipment and flanges do not bear weight of
piping.

4, Adequately support vertical lines at their bases or by a suitable hanger placed in
horizontal line near the riser or, preferably, by a base fitting set on a pedestal.

5. Piping not to be suspended or supported by pumps. Apply no force to pumps by

connecting pipes. After final pipe adjustments and initial operational verification
of the pumps, recheck alignment of pumps and realign as required.

6. Piping systems are to be installed to drain. Provide properly sized drain valves at
low points.
7. Ream pipes after cutting to full bore. Remove foreign matter from inside of pipe

before installing. Keep installed piping free from dirt and scale and protect open
ends from foreign matter. Use temporary plugs or other approved methods for
opening and closure.

8. Remake or replace defective, leaking or otherwise unsatisfactory joints or
material. Peening, caulking, or doping of piping is not permitted.

22 0512 - Page 4 of 9 Bid No. 86593
Canada College Building 5/6 Modemization Project



San Mateo County Community College District Plumbing Pipe and Fittings

9.

10.

11.

12.

13.
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Install piping to prevent stresses and strains to piping and hangers and supports
due to expansion or contraction and building settlement. Provide proper loops,
guides, offsets, anchor points, or expansion joints. Verify with anticipated
settlement or shrinkage of building. Verify construction phasing of project, type
of building construction products and type for coordinating installation of piping
systems. Include provisions for servicing and removal of equipment without
dismantling piping.

Piping Systems Routing Within Unconditioned Spaces, Plenums, Chases, or

Cavities:

a. Unless absolutely unavoidable, route fluid filled and (or) pressurized
piping systems on the "warm" side of local building wall, roof, or ceiling
thermal insulation batts, boards, or blankets as near to heated space as
practical.

b. Whenever such routing as described above is entirely impractical or
impossible, provide heat tracing systems to piping, wherever necessary.
inform Architect before proceeding.

Expansion and Flexibility: Install work with due regard for expansion,

contraction, and building settlement to prevent damage to the piping, ductwork,

equipment and the building and its contents. Provide piping offsets, loops,
approved type expansion joints, anchors or other means to control pipe
movement, to minimize pipe forces and effects of building settlement.

Corrosion Control:

a. Underground Steel Piping Corrosion Protection: Factory wrap
uninsulated underground steel piping systems with protective coating
composed of a coal-tar saturated wrapping tape over a 20 mil thick coal-
tar epoxy coating, equivalent to "Republic X-Tru-Coat" Wrap joints
spirally with a minimum overlap of 1/2 tape width. Extend wrap not less
than 3 inches above grade. . Provide tinker test to check for holidays.
Provide cathodic protection to meet requirements of NACE Standard
RP0169-2002.

b. Install hot water heating vessels with a stainless steel fitting at tank and a
dielectric fitting on both supply and discharge sides of hot water tanks.

Pipe Sleeves:

a. Lay out work in advance of pouring concrete and furnish and set sleeves
necessary to complete work.
b. Floor Sleeves (Except DWV Piping at Slab on Grade): Provide sleeves

on pipes passing through concrete or masonry construction. Extend
sleeve 1 inch above finished floor. Caulk pipes passing through floor
with nonshrinking grout or approved caulking compound. Provide "Link-
Seal" Type S sleeve sealing system for slab on grade. Caulk/seal piping
passing through fire rated building assembly with UL rated assemblies.
Provide fire-rated assemblies per local AHJ requirements.

c. ~ Wall Sleeves: Provide sleeves on pipes passing through concrete or
masonry construction. Provide sleeve flush with finished face of wall.
Caulk pipes passing through walls with nonshrinking caulking compound.
Caulk/seal piping passing through fire-rated building assemblies with UL
approved fire-rated assemblies. Provide fire-rated assemblies per local
AHJ requirements.

d. Beam Sieeves: Coordinate with trades for locations of pipe sleeves in
reinforced concrete and steel beams. Penetrations must be indicated on
structural shop drawings. See Drawings and Specifications for specific
sleeve location limitations. Plumbing Drawings are diagrammatic. Offset
piping as required to meet these limitations. Pipe sleeve locations must
be indicated on reinforced concrete and steel beam shop drawings.
Field cutting of beams not allowed without written approval of structural
engineer. No extra costs allowed for failure to coordinate beam
penetrations prior to reinforced concrete and steel beam shop drawing
submittal.
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14.
15.

Conform with applicable codes and industry standards.

Install uninsulated piping so that unrestrained direct contact with the structure or
other system installations is avoided. Where contact with or passage through
building or structural features cannot be avoided; firmly anchor piping to, or
isolated from, the structure to prevent noise transmission and occurrence of
physical damage. Install piping to be insulated with adequate clearance around
piping to allow for placement of full thickness insulating material.

C. Pressure Piping Routing:

1.

Route piping, except as otherwise indicated, vertically and horizontally (sloped to
drain). Avoid diagonal runs wherever possible. Orient horizontal routes parallel
with walls and beam lines.

Install piping as shown or described by diagrams, details and notations on
Drawings or, if not indicated, install piping to provide the shortest route which
does not obstruct usable space or block access for servicing the building and its
equipment.

Support piping adjacent to walls, overhead construction, columns and other
structural and permanent enclosure elements of the building. Limit clearance to
1/2 inch wherever furring is indicated for concealment of piping. Allow for
insulation thickness, if any. Locate insulated piping to provide minimum 1-inch
clearance outside insulation.

Wherever possible in finished and occupied spaces, conceal piping from view by
locating within column or beam enclosures, hollow wall construction, or above
suspended ceilings. Do not encase horizontal routes in solid partitions, except
where approved.

D. Preparation:

1.
2.
3.

August 29, 2008
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Cast Iron Soil Pipe: Conform with state plumbing code and standards, CISPI

recommendations and applicable adopted code amendments.

Hubless Cast Iron Joints: Comply with CISPI HSN utilizing calibrated torque

wrenches for tightening bands to manufacturer's recommended settings.

Unions:

a. Insulating (Dielectric) Unions: Comply with manufacturer's instructions
for installing unions wherever piping of dissimilar metals are adjoined.
Install unions in manner which will prevent galvanic action and inhibit
corrosion.

b. Standard Unions: Install where indicated on Drawings and on each side
of pieces of equipment to permit easy removal of equipment.

Copper Tubing:

a. . Remove burrs from and clean outer surface of tube ends and inner
surface of fittings.

b. Copper-Soldered: Make soldered joints for copper tubing and fittings
with code approved solder alloys meeting ASTM and ANSI standards
and listings. Solder-paste-flux combination fillers are not approved.
Installations to conform to accepted published procedures, i.e., UPC IS
375, IS 21-80 standards and CDA Publications. Use of steel wool for
cleaning tube and fittings is prohibited. Apply flux as recommended by
manufacturer. Allstate Silver Bearing Solder 430 or other approved
solder alloys which do not contain lead or cadmium.

c. Copper-Brazed: Make brazed joints for copper tubing and fittings with
code approved brazing filler alloys meeting ASTM and AWS standards
and listings. Filler alloys of BCuP2 classification (e.g., "Phos-0" or "Fos-
Copper") may not be used to make joints between copper tubing and
cast brass or bronze fittings. Filler alloys containing cadmium are not
approved for use in potable water piping. Installations to conform to
accepted published procedures, i.e., UPC IS 3-75 standards and CDA
Publications. Use of steel wool for cleaning tube and fittings is
prohibited. Remove bonnets and nonmetallic seats on valves and cool
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Cross-L
1.

body with damp cloth while soldering or brazing. Remove excess flux
from completed joints in accordance with manufacturer's instructions and
code standards.

d. Copper-Rolled Joints: Pipe ends clean and free from indentations,
projections and roll marks in the area from pipe end to rolled area for
proper sealing of gasket. Apply a thin uniform coat of nonpetroleum-
based lubricant to the gasket, coupling or housing by brush or hand.
Place the gasket over one pipe end, the pipe ends aligned and brought
together, and the gasket positioned between rolled area and pipe ends.
Assemble the coupling housing over the gasket with housing keys
engaging both rolied areas. Insert the bolts and nuts started, uniformly
tighten until the housing bolt pads are firmly together, metal to metal.

e. Pressurized Service:

1) Unless otherwise indicated, wrought copper/bronze solder joint
fittings complying with ANSI B16.22.1995.
2) Copper Tube Unions: Standard products as recommended by

manufacturer for use in the service. Rated at 150 percent design

operating pressure.

3) Mechanically Formed Tee Connections:

a) Form mechanically extracted collars in a continuous
operation consisting of drilling a pilot hole and drawing
out the tube surface to form a collar having a height of
not less than three times the thickness of the tube wall.
Fully "adjustable collaring device to ensure roper
tolerance and complete uniformity of the joint.

b) Notch the branch to conform with the inner curve of the
run tube and dimpled to ensure penetration of the
branch tube into the collar is of sufficient depth for
brazing and that the branch tube does not obstruct the
flow in the main line tube.

c) Braze joints in accordance with the Copper Development
Association Copper Tube Handbook using B-cup series
filler metal. Note: Soft soldered joints will not be
permitted.

inked Polyethylene Tubing and Fittings:
Tubing Installation Under Concrete Slab:

a. Install tubing in excavated ditch below bottom of Concrete slab.
Backfill/encase tubing with sand or pea gravel.
b. When making 90 degree bends below the slab, use metallic 90 degree

bend supports or 90 degree elbows (one size larger than nominal tubing.
Tubing Installation Through Wall or Overhead:

a. Allow tubing slack of 1/8 to 3/16 inch per lineal foot to accommodate
thermal expansion. Do not pull tubing tight during installation.

b. Do not rigidly anchor tubing.

c. Protect tubing passing through hollow masonry walls or metal studs with
sleeves or grommets.

d. Protect tubing from nail or screw damage with suitable steel plate
protectors.

Tubing Supports:
a. Use plastic pipe supports or supports designed for use with plastic

tubing.

b. Place horizontal support every 32 inches for 3/8-, 1/2-, 3/4- and 1-inch
tubing.

c. Provide vertical support at every floor with a mid-story guide placed

between floors. ‘
Joints and Connections:
a. Square cut tubing ends, free of burrs or debris, before connection is
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made.
- b. Make fittings and connections in compliance with manufacturer's
recommendations. '
C. Make transition joints with manufacturer approved fittings only.
Fire Wall, Floor or Ceiling Penetrations:
a. Firestopping system shall conform to both Flame (F) and Temperature

(T) ratings as required by local building codes and as tested by nationally
accepted test agencies per ASTM E814 in a configuration that is
representative of field conditions.
b. Use firestop material compatible with tubing as specified herein.
Fixture Outlet Rough-In: Provide Type “L" copper tube stubout ells and copper
stubout brackets.
Inspection and Testing: After completion of any section of the installation, there
shall be no visible signs of leakage, cracks, gouges or excess debris.

CPVC (Chlorinated Polyvinyl Chloride) Pipe and Fittings:

1.

Visually inspect pipe and pipe ends before making a joint. Any damaged pipe
ends should be removed. Discard at least 2 inches of pipe beyond any visible
cracking.

Use an approved tool to cut pipe. Pipe must be cut square to provide maximum
glue bonding area.

Deburr end of pipe.

Use two step glue process, primer and glue. Use an applicator that is
approximately one-half the diameter of the pipe being joined. Apply a light, even
coating of primer to end of pipe and fitting socket. Apply even coat of cement to
end of pipe and fitting socket. Complete the joint by rotating pipe 1/4 to 1/2 turn
while inserting the pipe into the fitting, hold in place 5 to 10 seconds. Provide
installation per manufacturer's recommendations and code installation standards.
Plastic to Metal (Brass) Transitions: Use only brass threaded female adapters to
plastic adapters. Do not over torque. Use Teflon tape as a sealant.

Hang strap pipe/tubing loosely to allow for thermal expansion. Do not use metal
straps with sharp edges. Provide hanger/support spacing per manufacturer's
recommendations and code installation standards.

Expansion/Contraction: Provide expansion and contraction compensation per
manufacturer's recommendations and code installation standards.

3.2 FIELD QUALITY CONTROL

A

Inspection:

1.

Upon completion of installation of plumbing fixtures and after units are water
pressurized, test fixtures to demonstrate capability and compliance with
requirements. When possible, correct malfunctioning units at site, then retest to
demonstrate compliance; otherwise, remove and replace with new units and
proceed with retesting.

Inspect each installed unit for damage to finish. If feasible, restore and match
finish to original at site; otherwise, remove fixture and replace with new unit.
Feasibility and match to be judged by Architect. Remove cracked or dented units
and replace with new units.

3.3 ADJUSTING AND CLEANING

A

August 29, 2008
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General: Clean exterior surfaces of installed piping systems of superfluous materials,
and prepare for application of painting, insulation, or coatings, if any. Comply with the
preparation requirements of Section 22 05 53, Identification for Plumbing Piping and
Equipment, and Section 22 07 00, Plumbing Insulation, as applicable. Flush out water
filled or drainage piping systems with clean water, and flush other piping systems with dry
air or nitrogen after completing required tests. Inspect each segment of each system for
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completion of joints, supports, and accessory items.
B. Inspection: Inspect pressurized piping in accordance with the procedures of ANSI B31.9.
34 PROTECTION
A Protect piping from damage. Replace damaged items with new.

3.5 ESCUTCHEONS

A Install on exposed pipes passing through walls or floors, and on fixture stops and waste
connections to wall.

3.6 ACCESS PANELS

A Install wall and ceiling access panels to provide access to concealed valves, fans,
motors, shock arrestors, coils and other mechanical items needing service. Provide
access panels at locations required or specified herein. Coordinate locations/sizes of
access panels with Architect prior to work.

END OF SECTION
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San Mateo County Community College District Common Motor Requirements for Plumbing Equipment

SECTION 22 05 13

COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1

1.2

13

SUMMARY
A Work Included: Materials, installation and testing of motors and starters.
B. Refer to Specification sections for each system medium (i.e., plumbing, circulation

pumps, booster pumps, and the like), for motor/starter application.

QUALITY ASSURANCE
A Motor Manufacturers:
1. General Electric, Westinghouse, U.S. Motors, Wagner, Century/Gould, Louis-
Allis, Reliance, Marathon, or approved.
2. Standards: ANSIIEEE 112 and NEMA MG-1.
B. Starter Manufacturers:
1. Allen Bradley, Square D, General Electric, Siemens, Furnas, Eaton Electrical, or
approved. .
2. Manufacturer is certified ISO 9002 facility 3, UL listed.
SUBMITTALS
A Product Data: Submit manufacturer's technical product data, motor efficiency, installation

instructions, and dimensioned drawings for each type of motor or starter.

B. Maintenance Data: Submit maintenance data and parts list for each type. Include this
data, product data, and certifications in maintenance manual.

PART 2 - PRODUCTS

21

ELECTRIC MOTORS

A Motors: Energy efficient, suitable for nonoverloading operation, and capable of
continuous operation at full nameplate rating. Motors 1 HP and larger must meet state
energy conservation requirements and recommendations. Motors to be high efficient
type similar to Century/Gould E-plus.

B. Take NEMA standards as minimum requirements for motor design and performance.
Motors suitable for load, duty, voltage, frequency, hazard and for service and location
intended. Motors, unless specified otherwise, to be general purpose open dripproof type,
ball bearing equipped, 40C temperature rise; and rated for continuous duty under full
load. Motors to have nameplate giving manufacturer's name, shop number, HP, RPM
and current characteristics.

C. Motors smaller than 1/2 horsepower, 1 phase; and motors 1/2 horsepower and larger, 3
phase and voltage as indicated on Drawings. Maximum motor speed of 1750 RPM,
unless otherwise noted. One phase motors to have internal thermal overload protection
with automatic reset.
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San Mateo County Community College District Common Motor Requirements for Plumbing Equipment

D. Motors for belt drive to have adjustable bases with set screw to maintain belt tension.
Motor horsepowers indicated on the Equipment Schedule on Drawings are the minimum
size acceptable.

E. Pfovide two-speed motors where indicated on schedule or in sequence.

F. Provide inverter rated motors per NEMA MG1-31 where variable frequency drives are
applied or soft start starters.

2.2 STARTERS

A Single Phase Motors:

1. Manual across-the-line starting switch having toggle-operated switch pilot
running light and built-in thermal overload device with heating element rated not
more than 115 percent motor full load current indicated on name plate of motor to
be protected. Surface mount starters. Provide NEMA-1 enclosure.

2. Overload relays to be melting alloy type with a replaceable control circuit module.
Thermal units to be interchangeable. Starter to be nonoperative if thermal unit is
removed.

3. Single phase motors with automatic controls. Provide motor rated relay with coils

rated for control voltage.

B. Starters up to size 8 to be suitable for the addition of a minimum of three external
auxiliary contacts (normally open or normally closed). Contactor, coils, and relays to
perform the control functions of the associated equipment and control sequence.

C. Three phase motors up to and including 15 HP:

1. Provide enclosed type magnetic across-the-line starter with thermal overload and
under voltage protection.

2. Operator: "Start-Stop" pushbutton, except where automatic control is indicated
on Drawings or specified. Then provide "Hand-Off-Auto” selector switch.

3. Starters for 3 phase motors to have overload protection in each of the three legs,
with external manual reset.

4.  Unless indicated on Drawings or in Specifications, furnish motor starters with a
neon pilot light. Neon lights are required for exhaust fan switches.

5. Equip starters with integral transformer and coil for control circuit. Coordinate

coil voltage with control voltage.

D. For 3 phase motors greater than 15 HP:

1. Provide combination starter and fused safety disconnect integral in the same
enclosure. Utilize Type 'RK' or 'L' fuses. Provide fuse block with rejection type
fuse holders. Size fuses per motor manufacturer's recommendations.

2. Provide a solid-state reduced voltage starter, consisting of power section, one-
piece removable printed circuit logic board and field wiring interface terminals.
Logic board uses quick disconnect plug-in connectors for current transformers
inputs, line-and-load voltage inputs, SCR gate firing output circuits and status
panel. Three phase current sensing via current transformers. Class 10
electronic overload protection.

3. Motor starters to include the following protections:

Inverse time running overcurrent protection.

250 percent to 500 percent current limit adjustment
Minimum and maximum voltage adjustments.
Voltage stability adjustment.

Single-phase protection with built-in short-time delay.
Undervoltage protection with built-in short time delay.

~oa0ow
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g. MOV surge suppression protection of SCRs rated 10 percent above the
rated voltage.
h. Phase sequence protection.
4, Display: Door-mounted status LCD alphanumeric or LED display indicating run,

undervoltage, phase loss, phase current unbalance, overcurrent trip,
: overtemperature, current limit, end of ramp, and incorrect phase rotation.
5. Enclosure: NEMA 12. Operator: "Start-Stop" pushbutton, except where
automatic control is indicated on Drawings or specified, then provide "Hand-Off-
Auto” selector switch -
6. Input/Output Relays: Provide relays as required to provide the control sequence.
7. UL 508 listed.

E. Shaft Grounding:

1. Provide shaft grounding assembly on motors controlled by variable frequency
drive. Shaft grounding device to be in the form of brush that resides on the motor
shaft. Brush assembly shall be capable of tolerating misalignment and
maintaining rotating contact throughout he motor’s life.

2. Material: Material used in the grounding assembly shall be stable material
commonly used within industry that is not believed to constitute a hazardous
material under Office of Safety and Health Act (OSHA regulations.

3. Brushes: Specifically developed carbon compounds of sustained performance
with sear life expectancy of 3 years minimum.

4. Seals: In wet or severe environment applications, brush contact area shall be
sealed type to keep contaminants from entering the shaft grounding system.

5. For clean room air handling systems, the shaft grounding assembly shall be of

the type that contains the wear products within a special enclosure within the
shaft grounding system.

6. Shaft grounding assembly installation shall not affect the motor manufacturer
warranty. Where the severe environment conditions require application of the
shaft grounding types that are screwed into the motor shaft, perform the
installation of the shaft grounding system either by the motor manufacturer or by
the motor manufacturer authorized facility.

7. Manufacturer: Shaft Grounding Inc. or approved.

8. Bond the brush to the closest ground point using code sized green insulated
stranded copper conductor per manufacturer instructions.

9. Test and verify the performance of the assembly to ensure that under no

conditions the shaft exceeds 3 volts.

23 DISCONNECTS

A Provided by Division 26 unless otherwise specified.

PART 3 - EXECUTION
3.1 INSTALLATION

A Install a soft start per the manufacturer's specifications with a minimum clearance of 4
inches on each side of the enclosure.

B. Include a standard wiring diagram for making the appropriate electrical connections.
3.2 START UP

A For soft starters, provide the services of a qualified technician to program, test, and start
up soft starts furnished under this Specification.
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3.3 ELECTRICAL INTERLOCKS

A Where equipment motors are to be electrically interlocked with other equipment for
simultaneous operation, utilize plumbing equipment wiring diagrams to coordinate with
the electrical systems so that proper wiring of the equipment involved is affected.

END OF SECTION
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San Mateo County Community College District General-Duty Valves for Plumbing Piping
SECTION 22 05 23

GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL
11 SUMMARY

A Work Included: Materials, instailation and testing of valves, including the following:
Gate valves.

Globe valves.

Drain valves.

Ball valves.

Balancing valves.

Butterfly valves.

Swing check valves.

NOOAWN~

B. Refer to Specification sections for each system medium (i.e., plumbing, hydronics, gas,
and the like), for valve application.

1.2 QUALITY ASSURANCE

A Manufacturer's Qualifications: Firms regularly engaged in manufacture of valves of types
and sizes required.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical product data, installation instructions, and
dimensioned drawings for each type of valve.

B. Maintenance Data: Submit maintenance data and parts list for each type valve. Include
this data, product data, and certifications in maintenance manual.
PART 2 - PRODUCTS

21 VALVES - GENERAL

A General:
1. Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe
size. ;
2. Operators: Provide handwheels, fastened to valve stem, for valves other than

quarter-turn. Provide lever handle for quarter-turn valves 6 inches and smaller,
and four inches and smaller for plug valves. Provide gear operators for quarter-
turn valves eight inches and larger and plug valves 5 inches and larger. Provide
chain-operated sheaves and chains for overhead valves.

3. End Connections: Mate with pipe, tube and equipment connections. Where
more than one type is indicated, selection is installer's option.

B. Service:
1. Domestic Hot and Cold Water Shutoff and Isolation Valves:
a. Pipe Sizes 2-1/2 Inches and Smaller: Ball valve.
b. Pipe Sizes 3 Inches and Larger: Gate valve or butterfly valve.
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Drain Service; All Pipe Sizes: Drain valves.

Strainer Blow-Off: Ball vaive.

Bypass Around Pressure-Reducing Valves: Globe valves.
Check Valves: Swing check valve.

orwN

Manufacturers:  Crane, Fairbanks, Anvil, Jenkins, Kennedy, Walworth, Red/White
(commercial grade), Mueller, Legend, Conbraco, Nibco, DeZurik, Hays, Powell,
Stockham, Hammond, Watts, Milwaukee, Victaulic, or approved. Note: See individual
sections for specialty valves (balancing valves, pressure regulators, relief valves,
earthquake valves, gas valves).

2.2 GATE VALVES

A

2 Inches and Smaller: Class 125, bronze, screw-in bonnet, solid wedge. Rising Stem:
Nibco 111. Non-Rising Stem: Nibco 113.

2-1/2 Inches and Larger: Flanged ends, Class 125, iron body, bolted bonnet, solid
wedge, bronze mounted. OS&Y: Nibco 617-0. Nonrising Stem: Nibco F-619.

2.3  GLOBE VALVES

A

2 Inches and Smaller: Class 125, bronze body, screw-in bonnet, integral seat, renewabie
disc, straight body, Nibco 211. Angle body, Nibco 311.

2-1/2 Inches and Larger: Class 125, iron body, bolted bonnet, flanged ends, renewable
seat and disc, bronze mounted. Straight Body: Nibco F-718-B. Angle Body: Nibco
F-818-B.

24 DRAIN VALVES

A

Class 125, bronze body, screw-in bonnet, rising stem, composition disc, 3/4-inch hose
outlet. Threaded: Nibco 73. Solder: Nibco 72.

25 BALANCING VALVES

A

Bronze with a machined orifice flow restriction, multi-turn globe type valve, internal
O-rings, rated working pressure of at least 240 PSIG (175 PSI iron construction, 2-1/2
inches and larger), flow setting indicating pointer and calibrated nameplate, memory
stops, and pressure readout port with integral check valve on each side of the orifice.
Bell & Gossett, Armstrong, Nibco, Wheatley, Tour & Anderson, or Illinois.

Combination check valve/balancing valve not allowed, 1/4 turn plug type allowed on 8
inches and larger pipe only.

2.6 BALL VALVES

A

August 29, 2008
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2-1/2 Inches and Smaller: 150 PSI, bronze body, full port, bronze trim, two-piece
construction, TFE seats and seals. Threaded: Nibco T-595-Y. Soldered: Nibco S-595-
Y.

3 Inches and Larger: 150 PSI, cast iron body, full port, two-piece body, TFE seats with
stainless steel ball. FLA rated for potable water. Flanged Connection: Watts G4000.

Standard Port Ball Valve: 2- to 4-inch ductile iron, ASTM A536, micro finish steel chrome
plated or stainless steel ball and stem. TFE seats, 600 PSI.
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27 BUTTERFLY VALVES

A

B.

Select lug type valves.

6 Inches and Smaller: 200 PSI, ductile iron body, extended neck, aluminum bronze disc,
reinforced resilient EDPM seat, manual lever and lock. Nibco LD2000, or Victaulic 300
for mechanical coupling fittings.

8 Inches and Larger: 200 PSI, ductile iron body, extended neck, aluminum bronze disc,
reinforced resilient EDPM seat, gear operator. Nibco DL2000-5, or Victaulic 300 for
mechanical coupling fittings.

2.8 SWING CHECK VALVES

A.

2 Inches and Smaller: Class 125, bronze body, horizontal swing, regrinding type,
Y-pattern, renewable disc. Nibco 413.

2-1/2 Inches and Larger: Class 125, iron body, bolted bonnet, horizontal swing,
renewable seat and disc, flanged ends. Nibco F918.

Rubber Flapper Check Valve: Horizontal or vertical upward flow installation. Working
pressure to 175 PSI. Ductile iron or cast iron body. Steel reinforced Buna-N rubber
flapper epoxy coating on wetted parts. Apco Series 100l Crispin RF Series.

Check Valve: Horizontal installation. Working pressure to 300 PSI. Ductile body, ASTM
A536, and stainless clapper, EPDM, nitrile or optional viton bumper and bonnet seals.
Stainless wetted parts.

29 PRESSURE AND TEMPERATURE RELIEF VALVES

A

Bronze body, ASME/CSA rated. Sized to meet BTUH and code requirements. Manual
lever operator, ANSI listed. Stainless steel or thermal bond coated thermostat tube.
Watts, Cash-Acme, or approved.

210 PRESSURE REGULATING VALVES

A

Water. Bronze body, diaphragm or piston type, spring actuated, with separate or integral
strainer, pressure range to suit conditions, code approved for potable water use. Provide
shutoff valves, pressure relief valves, unions, drain valve and bypass in accordance with
code requirements. Manufacturers: Cash-Acme, Watts, Wilkins, Mueller approved.

Water:  Automatic control pressure regulating valve, stainless steel seat, stem and
spring, diaphragm actuated with brass body, hydraulic control pilots with effluent
operating temperature range 32F to 180F, FDA and AWWA approved.

Water: Bronze body construction, stainless steel strainer screen, thermal expansion
bypass with renewable stainless steel seat and high temperature resisting diaphragm.
Watts, Febco, Wilkins, or approved.

211  ACCESS PANELS

A.

August 29, 2008
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Provide flush mounting access panels as required for service of fire dampers, cleanouts,
valves, and the like, and other items requiring maintenance or inspection. Where access
panels are located in fire-rated assemblies of building, rate access panels accordingly.
Ceiling access panels to be minimum 24x24 (or required and approved size). Wall
access panels to be minimum 12x12 (or required and approved size).
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B.

General-Duty Valves for Plumbing Piping

Manufacturers: Milcor, Karp, Eimdor, In-Ryko, Acudor, or approved. Provide two keys
for each set of locks provided.

PART 3 - EXECUTION

31

3.2

3.3

August 29, 2008
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INSTALLATION

A

Install valves where required for proper operation of piping and equipment, including
valves in branch lines where necessary to isolate sections of piping. Locate valves so as
to be accessible and so that separate support can be provided when necessary.

Install valves with stems pointed up, in vertical position where possible, but in no case
with stems pointed downward from horizontal plane unless unavoidable. Install valve
drains with hose end adapter for each valve that must be installed with stem below
horizontal plane.

Insulation: Where insulation is indicated, install extended stem valves, arranged in
proper manner to receive insulation.

Mechanical Actuators: Install With chain operators where indicated. Extend chains to 5
feet above floor and hook to clips to clear aisle passage.

Stem Selection: Outside screw and yoke stems, except provide inside screw, nonrising
stem where space prevents full opening of OS&Y valves.

Seats: Renewable seats, except where otherwise indicated.

Installation of Check Valves:

1. Swing Check Valves: Install in horizontal position with hinge pin horizontally
perpendicular to centerline of pipe. Install for proper direction of flow.
2. Rubber Flapper Check Valves: Install in piping line in horizontal or vertical

upward flow position for proper direction of flow. To be used exclusively for raw
sewage, storm water, or sub-soil water applications. For piping 1-1/2 inches or
smaller, provide a swing check valve.

Balancing Valves: Install with minimum 4 pipe diameters, straight inlet and outlet pipe or
per manufacturer's recommendations.

VALVE ADJUSTING AND CLEANING

A.

Inspect valves for leaks. Adjust or replace packing to stop leaks. Replace valve if leak
persists.

Valve Identification. Tag valves per Section 22 05 53, Identification for Plumbing Piping
and Equipment.

ACCESS PANELS

A

Install wall and ceiling access panels to provide access to concealed valves, fans,
motors, shock arrestors, fire dampers, terminal units, coils and other mechanical items
needing service. Provide access panels at locations required or specified herein.
Coordinate locations/sizes of access panels with Architect prior to work.

Where access panels are for service of fire, fire/smoke, or smoke dampers, stencil the

- words "Fire Damper,” "Fire/Smoke Damper," or "Smoke Damper” in 1/2-inch-high capital

letters on the outside of the panels.
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END OF SECTION
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San Mateo County Community College District Hangers and Supports for Plumbing Piping and Equipment

SECTION 22 05 29

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

13

SUMMARY

A

Work Included: Material and installation of supports, anchors and sleeves including:
horizontal piping hangers and supports; vertical piping clamps; hanger rod attachments;
building attachments; saddles and shields; miscellaneous materials: equipment supports;
anchors; equipment supports; wall and floor sleeves; and escutcheon plates.

QUALITY ASSURANCE
A Manufacturers: Firms regularly engaged in the manufacture of supports and anchors, of
types and sizes required.
B. Regulatory Requirements:
1. Provide pipe hangers and supports whose materials, design and manufacture
comply with MSS SP-58, "Pipe Hangers and Supports - Materials, Design and
Manufacture,” latest edition.
2. Select and apply pipe hangers and supports complying with MSS SP-69, "Pipe
Hangers and Supports - Selection and Application,” latest edition.
3. A copy of the above-referenced standards on the construction site at all times.
C. Seismic: Provide per Section 22 05 48, Vibration and Seismic Contfols for Plumbin
Piping and Equipment. ’
D. Manufacturers: B-Line, Elcen Metal Products Co., F&S Control, Globe, Kindorf, Kinline,
Michigan, Superstrut, Unistrut, Power-Strut. Note: See individual Sections for roof
equipment support.
SUBMITTALS
A Submit the following:

1. Manufacturer's technical product data, including installation instructions, for each
type of support, anchor and sleeve. Include UL approval drawing from
manufacturer for each different pre-engineered firestop assembly.

2. Assembly type shop drawings for each type of sleeve, indicating dimensions,
weights, required clearances, and methods of assembly of components.
3. Shop drawings for each individual roof pipe curb assembly, indicating number

and location of each pipe or conduit which is to pass through the curb. Indicate
pipe insulation requirements.

PART 2 - PRODUCTS

21

VA

PIPING HANGERS AND SUPPORTS

A

August 29, 2008

General:

1. Horizontal Piping Hangers and Supports-Horizontal and Vertical Piping, and
Hanger Rod Attachments: Factory fabricated horizontal piping hangers and
supports complying with MSS SP-58, to suit piping systems, in accordance with
MSS SP-69 and manufacturer's published product information. Use only one
type by one manufacturer for each piping service. Select size of hangers and
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supports to exactly fit pipe size for bare piping, and to exactly fit around piping
insulation with saddle or shield for insulated piping. Provide copper-plated
hangers and supports for uninsulated copper piping systems.

2. Building Attachments: Factory fabricated attachments complying with MSS SP-
58, selected to suit building substructure conditions, in accordance with MSS SP-
69 and manufacturer's published product information. Select size of building
attachments to suit hanger rods.

3. Saddles and Shields: Factory fabricated saddies or shields under piping hangers
and supports for insulated piping. Size saddles and shields for exact fit to mate
with pipe insulation. 1/2 round, 18 gauge, minimum 12 inches in length (4-inch
pipe and larger to be three times longer than pipe diameter).

4. Roller Hangers: Adjustable roller hanger. Black steel yoke, cast iron roller.
5. Concrete Inserts: Malleable iron body, black finish. Lateral adjustment.
6. Continuous Concrete Insert: Steel construction, minimum 12 gauge.
Electrogalvanized finish. Pipe clamps and insert nuts to match.
B. Pipe Hangers Size 2 Inches and Smaller: Adjustable swivel ring hanger, UL listed.

Michigan 100 or 101.

C. Pipe Hangers Size 2-1/2 Inches and Larger: Adjustable clevis type, UL listed. Michigan
400.

D. Riser Clamps: Steel, UL listed. Michigan 510 or 511. Copper coated: Michigan 368.

E. Plumbers Tape: Not permitléd as pipe hangers or pipe straps.

F. Michigan numbers are indicated for type and quality. Comparable products
manufactured by Globe, Eicen, B-Line, Kindorf, Kinline, Unistrut, Anvil, Super Strut,
Tolco, PHD, Power-Strut, or approved.

2.2 WALL AND FLOOR SLEEVES

A General:

1. "Link-Seal" Pipe Sleeves: Neoprene gasket links bolted together around an

interior sleeve forming a watertight seal. Provide Type S unless otherwise noted.
Thunderline Corporation, or approved.

2. Pre-Engineered Firestop Pipe Penetration Systems: UL listed assemblies for
maintaining fire rating of piping penetrations through fire-rated assemblies.
Comply with ASTM E814.

3. Insulating Caulking: Eagle, Pitcher Super 66 high temperature cement, or
approved.

4. Fabricated Accessories:

a. Steel Pipe Sleeves: Fabricate from Schedule 40 black or galvanized
steel pipe. Remove end burrs by grinding.
b. Sheet Metal Pipe Sleeves: Fabricate from G-90 galvanized sheets

closed with lock-seam joints. Provide the following minimum gauges for
the sizes indicated:

1) Sleeve Size 4 Inches in Diameter and Smaller: 18 gauge.
2) Sleeve Sizes 5 to 6 Inches: 16 gauge.
3) Sleeve Sizes 7 Inches and Larger: 14 gauge.

c. Fire-Rated Safing Material:

1) Rockwool Insulation: Complying with FS-HH-1-558, Form A,
Class 1V, 6 Ibs./cu.ft. density with melting point of 1985F and K

] value of 0.24 at 75F.
2) Calcium Silicate Insulation: Noncombustible, complying with FS-
HH-1-523, Type |l, suitable for 100F to 1200F service with K
value of 0.40 at 150F.
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23  ANCHORS

A

General: Anchor supports to existing masonry, block and tile walls per anchoring system
manufacturer's recommendations or as modified by project structural engineer.

Manufacturers: Anchor-It, Hilti Hit System, Epcon System, or Power Fast System.

PART 3 - EXECUTION

3.1 PREPARATION

A.

Examine the Drawings and coordinate for verification of exact locations of fire and smoke
rated walls, partitions, floors and other assemblies. Indicate, by shading and labeling on
Record Drawings such locations and label as "1-Hour Wall," "2-Hour Fire/Smoke Barrier,"
and the like. Determine proper locations for piping penetrations. Set sleeves in place in
new floors, walls or roofs prior to concrete pour or grouting.

Install hangers, supports, anchors and sleeves after required building structural work has
been completed in areas where the work is to be installed. Coordinate proper placement
of inserts, anchors and other building structural attachments.

3.2 INSTALLATION

A

August 29, 2008
V.1

‘Building Attachments: Install within concrete or on structural steel or wood. Install

additional building attachments where support is required for additional concentrated
loads, including valves, flanges, guides, strainers, expansion joints, and at changes in
direction of piping. Install concrete inserts before concrete is placed; fasten insert secure
to forms. Where concrete with compressive strength less than 2500 PSI is indicated,
install reinforcing bars through openings at top in inserts.

Hangers and Supports:

1. Group parallel runs of horizontal piping to be supported together on trapeze-type
hangers. Maximum spacings: MSS SP-69. Where piping of various sizes is to
be supported together by trapeze hangers, space hangers for smallest pipe size
or install intermediate supports for smaller diameter pipe. Do not support piping
from other piping.

2. Support fire protection piping independently of other piping.

3. Prevent electrolysis in support of copper tubing by use of hangers and supports
which are copper plated.

4, Allow controlled 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.

5. Piping live and dead loading and stresses from movement will not be transmitted
to connected equipment.
6. Insulated Piping: Provide protection saddles where insulation without vapor

barrier is indicated. Provide protection shields on insulated piping where
insulation with a vapor barrier is indicated.

7. Electrical Equipment Clearances: Do not route piping through electrical rooms,
transformer vaults, elevator equipment rooms, and other electrical or electronic
equipment spaces and enclosures. Within equipment rooms, provide minimum 3
feet lateral clearance from all sides of electric switchgear panels. Do not route
piping above any electric power or lighting panel, switchgear, or similar electric
device. Coordinate with Electrical and coordinate exact pipe routing to provide
proper clearance with such items.

8. Hanger Spacing:

a. Cast Iron Soil Pipe: Within 1 foot of each side of joints and at intervals
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not to exceed eight feet.

Steel Pipe 1 Inch and Smaller: Six feet.

Steel Pipe 1-1/4 Inches and Larger: 10 feet.

Copper Tubing 1-1/2 Inches and Smaller: Six feet.
Copper Tubing 2 Inches and Larger: 10 feet.

90 Degree Offsets: Within two feet, both sides of offsets.

~oaoo

C. Anchors: Install at ends of principal pipe runs where indicated on Drawings. Make
provisions for preset of anchors as required to accommodate both expansion and
contraction of piping.

D. Equipment Curbs, and Pipe Curb Assemblies:

1. Provide prefabricated units for roof membrane and insulation penetrations related
to plumbing equipment. Coordinate with roofing system. Set supports on the
structural deck. Do not set supports on insulation or roofing. Provide level
supports by prefabricated pitch built into the curb.

2. Pipe Curb Assemblies: Provide for piping and electrical conduit which penetrates
the structural roof deck to service equipment above the roof level (i.e., piping,
electrical power and control wiring).

3. Piping above roof to be supported with freestanding roof pipe supports unless
detailed otherwise.

E. Escutcheon Plates: Install around horizontal and vertical piping at visible penetrations
through walls, partitions, floors, or ceilings, including penetrations through closets,
through below ceiling corridor walls, and through equipment room walls and floors.

F. "Link-Seal" Pipe Sleeves: Install at exterior wall piping penetrations. For penetrations
below grade provide Schedule 40 steel sleeve with 1-inch, continuously welded, "weep
ring" centered on length of sleeve.

G. Fabricated Pipe Sleeves:

1. Provide either steel or sheet metal pipe sleeves accurately centered around pipe
routes. Size such that piping and insulation, if any, will have free movement
within the sleeve, including allowance for thermal expansion. Sleeves not to be
more than 1 pipe size larger than piping or piping plus insulation size.

2. Length: Equal to thickness of construction penetrated, except extend floor
sleeves 1/4 inch above floor finish and, where floor surface drains to a floor drain,
extend floor sleeve 3/4 inch above floor finish.

3. Provide temporary support of sleeves during placement in concrete and other
work around sleeves. Provide temporary end closures to prevent concrete and
other materials from entering pipe sleeves.

4, Seal each end airtight with a resilient nonhardening sealer.

H. Installation of metallic or plastic piping penetrations through non fire-rated walls and
partitions and through smoke-rated walls and partitions:
1. Install fabricated pipe sleeve.
2. After installation of sleeve and piping, tightly pack entire annular void between
piping or piping insulation and sleeve 1.D. with specified material.

I Piping penetrations through fire-rated (1 to 3 hour) assemblies: Select and install pre-

engineered pipe penetration system in accordance with the UL listing and manufacturer's
recommendation.

33 ADJUSTING AND PAINTING

A Adjust hangers so as to distribute loads equally on attachments. Provide grout under
supports to bring piping and equipment to proper level and elevations.
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B. Prime paint ferrous nongalvanized hangers, accessories, and supplementary steel which
are not factory painted. :

34 FIRESTOPPING PENETRATIONS IN FIRE-RATED WALL/FLOOR ASSEMBLIES

A Provide proper sizing when providing sleeves or core-drilled holes to accommodate the
penetration. Firestop voids between sleeve or core-drilied hole and pipe passing through
to meet the requirements of ASTM E84.

B. Manufacturers: Hilti, Proset, or approved.
END OF SECTION
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San Mateo County Community College District Vibration and Seismic Controls for Plumbing Piping and Equipment
SECTION 22 05 48

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL
1.1 SUMMARY

A Work Included: Materials and installation of seismic restraint devices and related items.
Provide complete vibration isolation systems in proper working order.

1.2 SEISMIC CONTROL AND RESTRAINT

A Plumbing Equipment:
1. Brace or anchor plumbing equipment to resist a horizontal force acting in any
direction using CBC Seismic Restraint requirements.
2. Vibration Isolated Equipment: Provide -factory fabricated seismic restrained

vibration isolating components. Earthquake resistant designs for plumbing
equipment, i.e., water heaters, motors, and plumbing piping, to conform to the
regulations of the CBC Seismic Restraint requirements. Where standard factory
fabricated components are not available, provide properly designed custom
components which meet the requirements herein.

3. Provide any restraints noted on Drawings for Division 22 work.
B. Anchorage:
1. Where anchorage details are not shown on Drawings, the field installation
subject to approval of the project structural engineer.
2. In other cases, retain a professional structural engineer licensed in the state in

which the work will be done to provide shop drawings of seismic bracing for
ductwork/equipment/water heaters. Professional engineer to design and provide
wet stamped (sealed) shop drawings for equipment, water heaters, and piping
seismic bracing. Submit shop drawings and calculations along with equipment
submittals.

3. The restraints which are used to prevent disruption of the function of the piece of
equipment because of the application of the horizontal force to be such that the
forces are carried to the frame of the structure in such a way that the frame will
not be deflected when the apparatus is attached to a mounting base and
equipment pad, or to the structure in the normal way, utilizing the attachments
provided. Secure equipment to withstand a force in any direction.

C. Specify the seismic bracing and anchorage of piping in Section 22 05 29, Hangers and
Supports for Plumbing Piping and Equipment.

D. Provide earthquake bumpers to prevent excessive motion during starting and stopping of
equipment and for earthquake bracing. Install bumpers after equipment is in operation to
allow proper placement and alignment and ensure that bumpers are not engaged during
normal system operation.

1.3 RUSTPROOFING
A General: Design vibration isolation hardware or treat for corrosion resistance.
B. Isolators exposed to weather to have steel parts zinc electroplated, PVC coated, plus

coating of neoprene or bitumastic paint. Etch aluminum components for outdoor
installation and paint with industrial grade enamel.
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C. Nuts, bolts and washers zinc electroplated.

D. Structural steel bases thoroughly cleaned of welding slag, primed with zinc chromate and
finished with two coats of industrial enamel.

14 ELECTRICAL CONNECTIONS

A Make electrical connections to plumbing equipment motors through a flexible conduit
designed to reduce motor vibration transfer into the rigid conduit which is directly
attached to the building structure.

B. Flexible Conduit: Sufficiently long to provide a 360 degree loop in the flex between the
motor and the rigid conduit. Route conduit through side of equipment roof curb and
attaching flexible conduit. Caulk around curb penetration water tight.

C. Provide a soft neoprene bushing at the connection point between the flex and the rigid
conduit to break the metal-to-metal contact.

D. Ground wires from vibrating equipment to be flexible with sufficient slack to prevent
vibration transfer. Ground wires must not directly contact structural membranes (floors,
walls or ceilings) of the building.

15 QUALITY ASSURANCE

A Coordinate the size, location, and special requirements of vibration isolation equipment
and systems with building systems. Coordinate plan dimensions of final selections and
plumbing equipment with size of housekeeping pads.

B. Supply and install any incidental materials needed to meet the requirements stated
herein.

1.6 SUBMITTALS

A Provide a complete description of products to be supplied including product data,
dimensions and specifications. Provide installation instructions for each product.

B. Provide a complete tabulation showing for each piece of vibration isolator supporting
equipment the following:
1. The equipment identification mark.
2. The isolator type with rated load.
3. The actual load per isolator.

C. Provide fabrication/shop drawings of steel rails, inertia bases, steel base frames,
reinforcing, vibration isolator mounting attachment method, unitary straps and location of
equipment attachment bolts.

D. Provide structural calculations for isolator seismic restraint for plumbing equipment
including, but not limited to boilers, roof curbs, fuel storage tanks, pumps, water heaters,

storage tanks, sealed by a professional structural engineer, registered in the state of
California.

PART 2 - PRODUCTS

21 SEISMIC RESTRAINTS FOR PIPING

A Use the document "Seismic Restraints Manual Guidelines for Mechanical Systems."
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Secure piping, ductwork, and the like to withstand a force in any direction.

B. Sway bracing is not required for pipes that are installed on very short hangers (12 inches
or less).
C. Secure HVAC and plumbing piping bracing at every fourth hanger transversely and every

eighth hanger longitudinally.

D. As approved by code authority, use a bracing system manufactured by Superstrut,
Mason, or Pipe Shields Inc., or approved.

2.2 EQUIPMENT

A Provide a means to prohibit excessive motion of plumbing equipment during an
earthquake.
B. Provide plumbing equipment, both hanging and base mounted, with mounting connection

points of sufficient strength to resist lateral seismic forces equal to 0.5 of equipment
operating weight.

23 FLEXIBLE PIPE CONNECTIONS (FPC)
A Straight, double sphere shape fabricated of multiple plies of nylon cord, fabric and
neoprene, vulcanized so as to become inseparable and homogenous. Able to accept

compressive, elongative, transverse and angular movements.

B. Select and fit to suit the system temperature, pressure and fluid type. Do not use rods or
cables to control extension of the connector.

C. Pipe Sizes 2 Inches or Smaller: Threaded female union couplings on each end. Larger
sizes: Metallic flange couplings.

D. FPC: Mason MFTNC.

E. Manufacturers: Supply vibration isolation mounts by a single manufacturer. Acceptable
suppliers are as follows: Amber/Booth Co. - A.B., Korfund Dynamics - K.D., Mason
Industries, Inc. - M.l, Peabody Noise Control Inc. - P.N.C., Vibration Mountings &
Controls, Inc. - V.M.&C., Metraflex, Vibrex.

F. Connections to match piping system.

G. Three Flexible Grooved Couplings Option: Where grooved systems are used, three
Victaulic Style 77 couplings may be used in lieu of double sphere or metallic type flexible
pipe connectors. See Victaulic publication "Vibration Attenuation Characteristics of
Victaulic Couplings 26.04" for additional details.

24 GROMMETS

A. Combine a neoprene washer and sleeve.

B Isogrommets manufactured by MBPS, Inc.

C. Series W by Barry Controls, or approved.

D Neoprene Durometer: Between 40 and 50. Grommets: Specially formed to prevent

fastening bolts from directly contacting the isolator base plate.
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2.5 RESILIENT NONHARDENING SEALANT

A

B.

Sealants for Acoustical Purposes: DAP acoustical sealant.

Manufacturers: Pecra, Tremco, USG, or approved.

2.6 ACCESS PANELS

A

Provide flush mounting access panels as required for service of fire dampers, cleanouts,
valves, and the like, and other items requiring maintenance or inspection. Where access
panels are located in fire-rated assemblies of building, rate access panels accordingly.
Ceiling access panels to be minimum 24x24 (or required and approved size). Wall
access panels to be minimum 12x12 (or required and approved size).

Manufacturers: Milcor, Karp, Elmdor, In-Ryko, Acudor, or approved. Provide two keys
for each set of locks provided.

PART 3 - EXECUTION

3.1 APPLICATION

A
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General:

1. Set floor-mounted major equipment on 4-inch-high housekeeping type concrete
pads, as detailed. Extend pad 6 inches beyond footprint of equipment in each
direction.

2. Install flexible pipe connections (FPC) at pipe connections to vibration isolated

equipment. Included, but not be limited to, pumps, emergency generators,
commercial washer/dryers, and the like.

3. Isolate miscellaneous pieces of plumbing equipment, i.e., storage tanks and
expansion tanks from the building structure by NP or HN isolators.

4. Provide mounts for equipment installed outdoors for wind loads of 30 Ibs. psf
applied to any exposed surface of the isolated equipment.

5. Under no circumstances destroy isolation efficiency by bolting the isolators to the

roof or floor or equipment. If bolting is necessary, provide rubber grommets and
washers to isolate the bolt from the base plate.

6. Building Penetrations: Isolate water piping penetrating wall, ceilings, floors or
shafts from the structure by piping isolator or by 3/8-inch thick foamed rubber
insulation. Install units flush with finished structure face, using one for each side
as required. Cut units to length if longer than structure thickness. Caulk around
pipe or duct at equipment room wall. '

7. Hot and Cold Plumbing Pipes: Isolate hot and cold water piping in plumbing
chases and walls behind plumbing fixtures, which are adjacent to occupied
areas, from the structure by a piping isolator, Cush-A-Strip S-716, or a 6-inch
section of 3/8-inch thick foamed plastic between the hanger and pipe.
Contractor's Option: Acousto-Plumb System using plastic bushings.

8. Pipe Hangers in Mechanical Rooms: Support water, gas piping , and the like,
connected to rotating equipment within the mechanical rooms on spring and
neoprene hangers. The first three hangers from a piece of vibrating equipment
to have a minimum of 1/2 the static deflection of that of the equipment isolators.
Other isolators should have a minimum of 1/4 the static deflection of that of the
equipment.

Drain Service Piping Connected to Vibration Isolated Equipment: Do not contact the
building structure or other nonisolated system unless it is resiliently mounted as
described above.
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3.2

3.3

34

VIBRATION ISOLATION EQUIPMENT INSTALLATION

A. General: Install vibration isolation equipment in accordance with the manufacturer's
written instructions.

B. Isolation Mounts:

1. Squarely align vibration isolators above or below mounting points of the
supported equipment.

2. If a housekeeping pad is provided, install isolators such that they bear on the
housekeeping pad and the isolator base plate rests entirely on the pad.

3. Connect hanger rods for vibration isolated support to structure. Provide
intermediate members as necessary.

4, Position vibration isolation hanger elements as high as possible in the hanger rod
assembly but not in contact with the building structure. Install hangers so that
the hanger housing may rotate a full 360 degrees about the rod axis without
contacting any object.

5. Where parallel running pipes are hung together on a trapeze which is isolated
from the- building, provide isolator deflections for the largest determined by
provisions for pipe isolation. Do not mix isolated and nonisolated pipes in the
same trapeze.

6. Install resiliently isolated pipes such that they do not contact any rigid building
structure or equipment.

7. Install FSNTL isolators such that the installed and operating heights of vibration
isolated equipment is identical. Install limit stops so that they are out of contact
during normal operation.

8. Adjust leveling bolts and hanger rod bolts so the isolated equipment is level and
in proper alignment with connecting ducts or pipes.

C. Inertia Bases: Unless otherwise indicated, provide a minimum operating clearance of
1-1/2 inches between structural steel frames and the concrete housekeeping pad or floor
beneath the equipment. Position isolator mounting brackets so that the required
clearance is maintained. Check the clearance space to ensure that no construction
debris has been left to short circuit or restrict the proper operation of the vibration
isolation system.

D. Flexible Pipe Connections: Install flexible pipe connections to minimize initial
misalignment.

E. Foam Rubber: Provide foam rubber sheets between fan bases and roof mounted
equipment curbs and between rooftop mounted HVAC equipment and their curbs.

F. Anchorage: Adequately anchor or brace plumbing equipment and piping to resist
displacement due to seismic action, include snubbers on equipment mounted on spring
isolators, chiller, pump, cooling tower, and the like.

ADJUSTING AND CLEANING

A Clean each vibration isolator. Verify that each is working freely, and that there is no
debris in the immediate vicinity of the unit that could short circuit unit isolation.

ACCESS PANELS .

A Install wall and ceiling access panels to provide access to concealed valves, fans,
motors, shock arrestors, fire dampers, terminal units, coils and other mechanical items
needing service. Provide access panels at locations required or specified herein.
Coordinate locations/sizes of access panels with Architect prior to work.
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END OF SECTION
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11 SUMMARY

A

Work Included: Materials and installation of plumbing systems identification.

1.2 QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of identification
devices of types and sizes required.

Codes and Standards: Comply with ANSI A13.1 for lettering size, length of color field,
colors, and viewing angles of identification devices, unless otherwise indicated.

1.3 SUBMITTALS

A

Product Data: Submit manufacturer's technical product data and installation instructions
for each identification material and device required.

Schedules: Submit valve schedule for each piping system, typewritten and reproduced
on 8-1/2- by 11-inch bond paper. Tabulate valve number, piping system, system
abbreviation (as shown on tag), location of valve (room or space), and variations for
identification (if any). Mark valves which are intended for emergency shutoff and similar
special uses by special "flags" in margin of schedule. In addition to mounted copies,
furnish extra copies for maintenance manuals.

PART 2 - PRODUCTS

21 PLUMBING IDENTIFICATION MATERIALS

A

General: Manufacturer's standard products of categories and types required for each
application as referenced in other Division 22 sections. Where more than a single type is
specified for application, provide single selection for each product category.

Manufacturers: Allen Systems, Inc., W. H. Brady Co., Signmark Division, Industrial
Safety Supply Co., Inc., Seton Name Plate Corporation, or approved.

2.2 PLASTIC PIPE MARKERS

A
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Provide one of the following:

1. Snap-on Type: Manufacturer's standard preprinted, semi-rigid snap-on, color-
coded pipe markers.
2. Pressure-Sensitive Type:  Manufacturer's standard preprinted, permanent

adhesive, color-coded, pressure sensitive, vinyl pipe markers.

Small Pipes: For external diameters less than 6 inches (including insulation, if any),
provide full-band pipe markers, extending 360 degrees around pipe at each location,
fastened by one of the following methods:

1. Snap-on application of pretensioned semi-rigid plastic pipe marker.
2. Adhesive lap joint in pipe marker overlap.
3. Laminated or bonded application of pipe marker to pipe (or insulation).
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4, Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than
3/4 inch wide, full circle at both ends of pipe marker, tape lapped 1-1/2 inches.

Large Pipes: For external diameters of six inches and larger (including insulation, if any),
provide either full-band or strip-type pipe markers, but not narrower than three times letter
height (and of required length), fastened by one of the following methods:

1. Laminated or bonded application of pipe marker to pipe (or insulation).

2. Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than
1-1/2 inches wide; full circle at both ends of pipe marker, tape lapped 3 inches.

3. Strapped-to-pipe (or insulation) application of semi-rigid type, with manufacturer's

standard stainless steel bands.

Lettering: Comply with piping system nomenclature as specified, scheduled or shown,
and abbreviate only as necessary for each application length.

Arrows: Print ea‘ch pipe marker with arrows indicating direction of flow, either integrally
with piping system service lettering (to accommodate both directions), or as separate unit
of plastic.

23 VALVE TAGS

A

Brass Valve Tags: Polished brass valve tags with stamp-engraved piping system
abbreviation in 1/4-inch high letters and sequenced valve numbers 1/2 inch high, and
with hole for fastener. 1-1/2-inch diameter tags, except as otherwise indicated. Valve
designations to be coordinated with existing valve identifications to ensure no repetitive
designations are utilized.

Valve Tag Fasteners: Solid brass chain (wire link or beaded type), or solid brass S-
hooks.

Access Panel Markers: Manufacturer's standard 1/16-inch thick engraved plastic
laminate access panel markers, with abbreviations and numbers corresponding to
concealed valve. Include center hole to allow attachment.

24 PLASTIC EQUIPMENT MARKERS

A

General: Manufacturer's standard laminated plastic, color-coded equipment markers.
Conform to the following color code:

1. Green: Cooling equipment and components.

2. Yellow: Heating equipment and components.

Nomenclature: Match terminology used on drawing schedules as closely as possible.

Size: Provide approximate 2-1/2- by 4-inch markers for control devices, dampers, and
valves; and 4-1/2- by 6-inch markers for equipment.

2.5 LETTERING AND GRAPHICS

A
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General: Coordinate names, abbreviations and other designations used in plumbing
identification work with corresponding designations shown, specified or scheduled.
Provide numbers, lettering and wording as indicated or, if not otherwise indicated, as
recommended by manufacturers or as required for proper identification and
operation/maintenance of plumbing systems and equipment.
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B.

Muitiple Systems: Where multiple systems of same generic name are shown and
specified, provide identification which indicates individual system number as well as
service (as examples: Boiler No. 3, Circulation Pump No. 42, Cold water riser No. 12,
and the like).

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

A

Coordination: Where identification is to be applied to surfaces which require insulation,
painting or other covering or finish, including valve tags in finished plumbing spaces,
install identification after completion of covering and painting. Install identification prior to
installation of acoustical ceilings and similar removable concealment.

3.2 PIPING SYSTEM IDENTIFICATION

A

B.

Install pipe markers on each system and include arrows to show normal direction of flow.

Locate pipe markers and color bands wherever piping is exposed to view in occupied
spaces, machine rooms, accessible maintenance spaces (shafts, tunnels and plenums),
and exterior nonconcealed locations, in locations as follows:

1. Near each valve and control device.

2. Near each branch, excluding short take-offs for fixtures and terminal units; mark
each pipe at branch, where there could be question of flow pattern.

3. Near locations where pipes pass through walls or floors/ceilings, or enter
nonaccessible enclosures.

4. At access doors, manholes and similar access points which permit view of
concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced intermediately at maximum spacing of 20 feet along each piping run,

except reduce spacing to 10 feet in congested areas of piping and equipment,
i.e., mechanical rooms.

3.3 VALVE IDENTIFICATION

A

B.

General: Provide valve tag on every valve, cock and control device in each piping
system. Exclude check valves, valves within factory fabricated equipment units,
plumbing fixture faucets, convenience and lawn-watering hose bibbs, shutoff valves at
plumbing fixtures, and similar rough-in connections of end use fixtures. List each tagged
valve in valve schedule for each piping system.

Install mounted valve schedule in each mechanical room.

3.4 PLUMBING EQUIPMENT IDENTIFICATION

A
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General: Install engraved plastic laminate sign or plastic equipment marker on or near
each item of plumbing equipment and each operational device, as specified herein if not
otherwise specified for each item or device. Provide signs for the following general
categories of equipment and operational devices: Pumps, compressors, and similar
motor driven units, water heaters, tanks and pressure vessels, filters, water treatment
systems and similar equipment.
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3.5 ADJUSTING AND CLEANING

A Adjusting: Relocate any plumbing identification device which has become visually
blocked.
B. Cleaning: Clean face of identification devices, and glass frames of valve charts.
END OF SECTION
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SECTION 22 07 00

PLUMBING SYSTEMS INSULATION

PART 1- GENERAL
11 SUMMARY

A Piping and Equipment Insulation: Materials and installation of insulation, jackets and
accessories for the following applications:

Hot and cold domestic water piping systems.

Storm water piping systems.

Condensate piping systems.

Make-up water piping systems.

Hot and cold surfaces of plumbing equipment.

Underside of roof drain and overflow drain bodies.

ADA accessible lavatory/sink P-trap and supplies/stops.

Storage tanks.

Heat tracing.

CINDIO A WN =~

1.2 QUALITY ASSURANCE

A Qualification of Workers: Use proficient journeyman insulators and supervisors in the
execution of this portion. of the work to ensure proper and adequate installation of
insulation throughout. A firm with at least 5 years successful installation experience on
projects with installations similar to that required for this project.

B. Compliance with Specifications:
1. Whenever required during progress of the work, furnish proof acceptable to the
Owner that items installed are equal to or exceed requirements specified for this
work.
2. In the event such proof is not available, or is not acceptable to the Owner, the

Owner may require the Contractor to remove the item or items and replace with
material meeting the specified requirements and to repair damage caused in the
removal and replacement, at no additional cost to the Owner.

3. Install per manufacturer's written instructions.
4. As a minimum, comply with appropriate state energy code or other applicable
codes.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical data and installation instructions for each
type of insulation, jacket, glue, paint, fitting cover, and accessory. Submit schedule
showing manufacturer's product number, thickness, and furnished accessories for each
piping, equipment and duct system requiring insulation.

14 PRODUCT HANDLING

A Protection: Use means necessary to protect insulation materials before, during and after
installation.

B. Replacements: In the event of damage, immediately make repairs and replacements
necessary.
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1.5 FIRE HAZARD CLASSIFICATION
A Maximum fire hazard classification of the composite insulation construction as installed to
be not more than a flame spread of 25, fuel contributed of 50 and smoke developed of 50
as tested by ASTM E84 (NFPA 255) method.

B. Test pipe insulation in accordance with the requirements of UL "Pipe and Equipment
Coverings R5583 400 8.15."

C. Test duct insulation in accordance with ASTM E84 and bear the UL label.

PART 2 - PRODUCTS
21 MANUFACTURERS

A Piping: Armacell LLC Armaflex, Certainteed, Imcoa, Johns Manville, Knauf, Nomaco,
Owens-Corning, PPG, or approved.

2.2 TYPE 1, FIBERGLASS PIPE INSULATION

A Glass Fiber: ASTM C547; rigid molded, noncombustible.

1. Thermal Conductivity Value: 0.27 at 75F.
2. Maximum Service Temperature: 850F. ‘
3. Vapor Retarder Jacket: White Kraft paper reinforced with glass fiber and bonded

to aluminum foil, secure with self sealing longitudinal laps and butt strips or AP
Jacket with outward clinch expanding staples or vapor barrier mastic as needed.

23 TYPE 2, FLEXIBLE ELASTOMERIC INSULATION

A Elastomeric Foam: ASTM C534; flexible, cellular elastomeric, molded or sheet.
Thermal Conductivity Value: 0.27 at 75F.

Maximum Service Temperature of 220F.

Maximum Flame Spread: 25.

Maximum Smoke Developed: 50 (3/4 inch thick and below).
Connection: Waterproof vapor retarder adhesive as needed.

UV Protection: UV outdoor protective coating as needed.

GO wN

B. Glue Used in Cementing Rubber Insulation: Contact adhesive specifically manufactured
for cementing flexible elastomeric foam. Armacell LLC Armaflex 520 adhesive, or
Halstead.

C. Paint Used to Cover Rubber Insulation: Nonhardening high elasticity type, specifically
manufactured as a protective covering of flexible elastomeric foam insulation for the
prevention of degradation due to exposure to sunlight and weather. Armacell LLC
Armaflex, or Halstead.

24 TYPE 6, FIBERGLASS EQUIPMENT INSULATION

A Flexible Fiberglass Blanket: ASTM C612; flexible.

1. Thermal Conductivity Value: 0.24 at 75F.
2. Maximum Service Temperature: 450F.
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25 TYPE 7, ADA ACCESSIBLE LAVATORY/SINK INSULATION KIT

A

P-traps, hot water and cold water insulating guards. Molded closed cell vinyl with nylon
fasteners, paintable. Thermal conductivity, K = 1.17 (BTU/in)/ (hr/sq.ft./deg. F) at 75F
mean temperature. Provide accessories as required for complete installation. Color
white. Truebro Inc. Model 102. McGuire, ProWrap, Brocar Trap Wrap, or approved.

2.6 JACKETING

A

D.

PVC Plastic Fitting Covers: Schuller Zeston 2000. One-piece molded type fitting covers
and jacketing material, gloss white. Connections: Tacks; pressure sensitive color
matching vinyl tape.

Canvas Jacket. UL listed fabric, 6 oz/sq;yd., plain weave cotton treated with dilute fire
retardant lagging adhesive.

Aluminum Jacket: 0.016-inch-thick sheet, (smooth/embossed) finish, with longitudinal
slip joints and 2-inch laps, die-shaped fitting covers with factory attached protective liner.

Stainless Steel Jacket: Type 304 stainless steel, 0.010 inch, (smooth/corrugated) finish.

27 ACCESSORIES

A

Equipment Insulation Jacketing: Presized glass cloth, not less than 7.8 ounces/sq.yd.,
except as otherwise indicated. Coat with gypsum based cement.

Equipment Insulation Compounds: Provide adhesives, cement, sealers, mastics and
protective finishes as recommended by insulation manufacturer for applications indicated.

General: Provide staples, bands, wire, wire netting, tape corner angles, anchors, stud
pins and metal covers as recommended by insulation manufacturer for applications
indicated. Accessories, i.e., adhesives, mastics, cements and tape to have the same
flame and smoke component ratings as the insulation materials with which they are used.
Shipping cartons to bear a label indicating that flame and smoke ratings do not exceed
those listed above. Provide permanent treatment of jackets or facings to impart flame
and smoke safety. Provide nonwater soluble treatments.

2.8 PIPE FITTING INSULATION COVERS

A

PVC preformed molded insulation covers. Zeston, or approved.

PART 3 - EXECUTION

3.1 VERIFICATION OF CONDITIONS

A

August 29, 2008
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Do not apply insulation until pressure testing of the ducts has been completed. Do not
apply insulation until the duct has been inspected.

Examine areas and conditions under which duct insulation will be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

22 07 00 - Page 3 of 6 Bid No. 86593
i Canada College Building 5/6 Modernization Project



San Mateo County Community College District Plumbing Systems Insulation

3.2 PREPARATION
A Clean and dry surfaces to be insulated.

3.3 INSTALLATION

A Insulation: Continuous through walls, floors, partitions except where noted otherwise.
B. Piping and Equipment:
1. Install insulation over clean, dry surfaces with adjoining sections firmly butted

together and covering surfaces. Fill voids and holes. Seal raw edges. Install
insulation in a manner such that the insulation may be split, removed, and
-reinstalled with vapor barrier tape on strainer caps and unions. Do not install
insulation until the piping has been leak tested and has passed such tests. Do
not insulate chiller manholes, equipment manufacturer's nameplates, handholes,
and ASME stamps. Provide beveled edge at such insulation interruptions.
Repair voids or tears.

2. Cover insulation on pipes above ground, outside of buildings, with aluminum
jacketing. Position seam on bottom of pipe.

3.4 PROTECTION AND REPLACEMENT

A Protect installed insulation during construction. Replace damaged insulation which
cannot be repaired satisfactorily, including units with vapor barrier damage and moisture
saturated units.

3.5 FIBERGLASS INSULATION

A Lap seal insulation with waterproof adhesive. Do not use staples or other methods of
attachment which would penetrate the vapor barrier. Apply fitting covers with seated
tacks and vapor barrier tape.

B. Apply insulation to pipe and seal with self-sealing lap. Use self-sealing butt strips to seal
butt joints. Insulate fittings, valves and unions with single or multiple layers of insulation
and cover to match pipe or use preformed PVC molded insulation covers.

3.6 LABELING AND MARKING
A Provide labels, arrows and color coding on piping per Section 22 01 00, Plumbing

Materials and Methods. Section 22 05 53, Identification for Plumbing Piping and
Equipment. Attach labels and arrows to the jacketing.
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3.7 PIPING SURFACES TO BE INSULATED
Item to be Insulated: System Pipe Size: Insulation
v Insulation Type: Thickness:
Domestic hot water and hot water | 1 Runouts up to 2" | 1"
circulation piping above grade. Mains =<2" 1"
Mains >2" 1-1/2"
Domestic hot and cold water, piping | 2 All 1-1/2"
and hot water circulation piping below
_grade.
Domestic water piping exposed to | 1,2 Al 1-1/2"
weather and drainage pipe with heat :
tracing.
Domestic cold water except minor i 1 - =<2" 1/2"
branch piping within walls serving >2" 1"
fixtures.
Rain  conductors, above grade | 1 All 1/2"
horizontal and vertical piping.
Roof drain/overflow underbodies. 6 N/A 1"
ADA accessible lavatory/sink. 7 All as listed
Storage tanks. 6 All 2"
Condensate drain piping. 1 All 1/2"
Aboveground steam and steam | 1 Runouts up to 2" | 1"
condensate piping. All others 1-1/2"
Aboveground  refrigerated  water | 1 All 1"
systems.
Note: Insulation thickness shown is a minimum. If state codes or AHJ require additional
thickness, provide insulation thickness per code and AHJ requirements.
3.8 ROOF DRAIN/OVERFLOW DRAIN UNDERBODIES AND PIPING
A Above grade, cover all roof drain and overflow drain piping with sectional pipe covering.
Cover underside of drain body with insulation; attached with adhesive and supported
externally with 26-gauge galvanized flat strapping anchored to structure.
3.9 ADA ACCESSIBLE LAVATORIES/SINKS
A Install lavatory/sink insulation kit.
3.10 STORAGE TANKS
A Cover with hydrous calcium silicate, 2-inches thick. Finish with canvas jacket and
adhesive. Overlap joints minimum of 4 inches. Apply two coats latex paint; color
selected by Architect.
3.11  INSULATION SHIELDS
A Provide full size diameter hangers and shields (18 gauge minimum) for cold piping. Hot
water piping hangers may penetrate insulation to contact pipe directly. Provide 18-inch
long, noncompressible insulation section at insulation shields for lines 2 inches and larger
(steam and cold piping).
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3.12 FOAMED PLASTIC EQUIPMENT INSULATION

A. Apply insulation and accessories to roof drain/overflow underbodies per manufacturer's
recommendations.
END OF SECTION
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PART 1 - GENERAL

11 SUMMARY

SECTION 22 11 13

GENERAL PLUMBING PIPING SYSTEMS

A Work includes but is not limited to:

1. Aboveground soil, waste and vent piping within buildings, including soil stacks,
vent stacks, horizontal branches, traps, and connections to fixtures and drains.

2. Underground building drain piping including mains, branches, traps, connections
to fixtures and drains, and connections to stacks, terminating at connection to
sanitary sewers 5 feet outside foundation wall.

3. Conductor piping from roof drains to storm building drain.

4 Storm building drain piping from conductor piping and area drains to storm
sewers 5 feet outside foundation wall.

5. Storm overflow piping from overflow drains.

6. Domestic cold water piping.

7. Domestic hot water piping.

8. Domestic circulating hot water piping.

9. Plumbing fixtures: See Section 22 40 00, Plumbing Fixtures, and schedule for
types.

10. Specialty piping systems.

11. Condensate drain and water piping system for plumbing equipment.

12. Flashing and counterflashing of roof and wall penetrations, fixtures and the like
and wall penetrations, fixtures and the like by installation of work of this Section.

13. Furnishing and installation of access doors required for work furnished by this
Section.

14. Furnishing and installing of sleeves, inserts and anchorage required for the

installation, which are embedded in work of other trades. Sleeve, wrap and seal
piping in concrete.

1.2 QUALITY ASSURANCE

A Manufacturers: Firms regularly engaged in manufacture of plumbing system products, of
types, materials, and sizes required.

B. Regulatory Requirements:
1.

PART 2 - PRODUCTS

Codes: Comply with UPC pertaining to plumbing materials, construction and
installation of products. Comply with local and state regulations.

ANSI Compliance: Comply with applicable American National Standards
Institute Standards pertaining to products and installation.

PDI Compliance: Comply with applicable Plumbing and Drainage Institute
standards pertaining to products and installation.

21 SOIL, WASTE, VENT AND DRAINAGE PIPING

A Underground Piping to 5 Feet Outside Building Line: "No-Hub" cast iron soil pipe and
fittings with heavy-duty stainless steel couplings and neoprene gaskets.

August 29, 2008
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B. Aboveground Piping: "No-Hub" cast iron soil pipe and fittings with standard-duty
stainless steel couplings and neoprene gaskets.

2.2 DOMESTIC WATER PIPING
A. Above Ground: Type "K" copper tubing. Wrought copper or cast bronze sweat fittings.

1. Piping 3 Inches and Above: Brazed or rolled grooved joint.

2. Piping 2-1/2 Inches and Smaller: Soldered (95/5 solder) joints or rolled grooved
to 2 inches.

3. Approved Fillers:

a. Pressure Range 81 to 150 PSI and Temperatures 151F to 200F: 95/5
tin-antimony or silver-bearing solders, i.e., Allstate 430, Harris Stay Brite
5 or 8.
b. Use appropriate flux per manufacturers recommendations. Use of
corrosive fluxes is prohibited.
B. Below Ground: Type "K" copper tubing with brazed joints. Approved Fillers: "Phos-0,"
"Silfos 5," "Aircosil 15," "Braze 450(DE)." Use appropriate flux per manufacturer's
recommendations.
2.3 PRIMER PIPING
A Above Ground: Type "L" hard-drawn copper tubing with wrought sweat fittings and
soldered joints.
B. Below Ground: Type "L" soft annealed copper tubing with wrought sweat fittings and
brazed joints.
24 CONDENSATE DRAIN PIPING
A Type "M" copper tubing and wrought copper or cast bronze sweat fittings. 95/5 soldered
joints. On sizes 1-1/4 inches and larger, provide "DWV" pattern drainage fittings.
25 PUMP PRESSURE PIPING
A Above Grade: Type "L" copper with solder joints.
B. Below Grade: Type "L" copper with brazed joints.
2.6 CLEANOUTS
A General: Locate cleanouts as shown on 'Drawings and as required by local code.
-Cleanouts same size as pipe except that greater than 4 inches will not be required.
Plastic components not allowed, except unless specifically noted.
B. Types:

1. Tile Floor Cleanouts: J. R. Smith 4020-U with round heavy-duty nickel bronze
top, taper thread, ABS plug and vandalproof screws.

2. Carpeted Floor Cleanout: J. R. Smith 4020-U-X with carpet clamping frame with
round heavy-duty nickel bronze top, taper thread, ABS plug, carpet clamping
device and vandalproof screws.

3. Concrete Floor Cleanout (General): J. R. Smith 4020 with round heavy-duty
nickel bronze top, taper thread and ABS plug with vandalproof screws.
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4. Concrete Floor Cleanout (Heavy Load): Same as for "General" locations, Item 3
above, except J. R. Smith 4100.

5. Wall Cleanout: J. R. Smith 4472-U, countersunk bronze taper thread plug,
stainless steel shallow cover and vandalproof screws.

6. Outside Area Walks and Drives: J. R. Smith 4023-U with round heavy-duty

nickel bronze top, taper thread, ABS plug and top secured with vandalproof
screws. Install in 18- by 18- by 6-inch deep concrete pad flush with grade.

C. Manufacturers: J. R. Smith, Zurn, Wade, Watts, or approved. J. R. Smith model
numbers used as a basis of selection.

27 VALVES

A. General:
' 1. End Connections: Mate with pipe, tube and equipment connections. Where
more than one type is indicated, selection is installer's option.
2, Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe
sizes. :
3. Refer to Section 22 05 23, General-Duty Valves for Plumbing for detailed valve
specifications.
B. Service:
1. Domestic Hot and Cold Water Shutoff and Isolation Valves:
a. Pipe Sizes 2-1/2 Inches and Smaller: Ball vaive.
b. Pipe Sizes 3 Inches and Larger: Gate valve or butterfly valve.
2. Drain Service; All Pipe Sizes: Drain valves.
3. Strainer Blow-Off: Ball valve.
4. Bypass Around Pressure-Reducing Valves: Globe valves.
5. Check Valves on Ejector (Sump) Pump Discharge: Swing check if horizontal
installation.
6. Check Valves Other than Pump Discharge: Swing check.
C. Relief Valve: ASME code approved pressure and temperature relief valve. Run full size

pipe to floor drain, or as noted otherwise. Cash-Acme, Watts, or approved.

D. Backwater Valves:
1. Inline: Cast iron body, bronze flapper valve, bolted cover. Jay R. Smith 7012.
Wade, Zurn approved. Provide service access to cover.
2. Inline with Shutoff Valve: Similar to "Inline" except with internal bronze gate

shutoff feature and removable wheel handle. Provide extension to finish grade
for service access. Jay R. Smith 7150. Wade, Zurn approved.

28 WATER HAMMER ARRESTORS (SHOCK ABSORBERS)

A Bellows-type, stainless steel casing and bellows, pressure rated, tested and certified in
accordance with PDI WH-201. Manufacturers: Amtrol, Inc., J. R. Smith, Wade, Zurn, or
approved.

B. Piston-type, copper, brass or stainless steel with O-ring piston, pressure rated, tested

and certified in accordance with PDI WH-201. Manufacturers: PPP, Sioux Chief, or
approved

29 FLASHING FLANGES

A Cast iron watertight stack or wall sleeve with membrane flashing ring. Provide underdeck
clamp and sleeve length as required.]
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210 VENT FLASHING SLEEVES

A Cast iron caulking type roof coupling for cast iron stacks, cast iron threaded type roof

coupling for steel stacks, and cast bronze stack flashing sleeve for copper tubing.]
211 TRAP PRIMERS

A. Trap seal primer valve with integral automatic antisiphon protection. Code approval

required. Wade, Zum, J. R. Smith, PPP, or approved.
212 THERMOMETERS

A 3-inch diameter bi-metal dial thermometer with stainless steel case, white dial, black
numbers with 4-inch stainless steel stem and brass separable socket. Provide back or
bottom connections as required. OF to 200F range. Manufacturers: Weiss Model 3BMS,
Palmer, Ashcroft, Trerice, Marshaltown, Weksler, or approved.

213 PRESSURE GAUGES

A Single-pointer gauge with 0 to 160 range, 20 PSI intervals and 2 PS! increments
intermediate graduations. Aluminum dial with 1 percent accuracy and low bottom
.connections for wall mounting.  Manufacturers: Weiss, Palmer, Marshaltown, Trerice,
Ashcroft, Weksler, U.S. Gauge, or approved.

214 BACKFLOW PREVENTERS

A General:  Provide shutoff valve and unions upstream and downstream of backflow
preventers. Provide bronze "Y" strainer upstream of all backflow preventers. Note: For
hot water applications of 140F or greater, provide backflow preventer rated for
temperature of hot water system serving.

B. Atmospheric Vacuum Breaker: Watts Model 288A with Watts 777S "Y" strainer. Febco,
Wilkins, or approved.

C. Pressure Vacuum Breaker: Watts Model 800MCQT with 777S "Y" strainer. Febco,
Wilkins, Conbraco, or approved.

D. Double Check Backflow Preventer: Watts Model 007QT Series with strainer, Febco,
Wilkins, Conbraco, or approved.

E. Reduced Pressure Backflow Preventer: Watts Model 909QT Series with strainer. Febco,
Wilkins, Conbraco, or approved. Provide with air gap fitting and indirect drain piping to
drain.

215 PREMANUFACTURED COUNTERFLASHINGS

A Factory-fabricated counterflashing constructed from Schedule 40 galvanized steel or
galvanized malleable iron pipe coupling with tapered threads and 3 Ib. lead sheet lead
formed and soldered to coupling to produce counterflashing minimum of 4-inch overlap
over roof flashings. Provide for pipe sizes as required. Manufacturers: A&B Sheetmetal,
503-254-5581.
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216 ACCESS PANELS

A Provide flush-mounting access panels as required for service of fire dampers, cleanouts,
valves, and the like, and other items requiring maintenance or inspection. Where access
panels are located in fire-rated assemblies of building, rate access panels accordingly.
Ceiling access panels to be minimum 24x24 (or required and approved size). Wall
access panels to be minimum 12x12 (or required and approved size). Manufacturers:
Milcor, Karp, Elmdor, In-Ryko, Acudor, or approved. Provide two keys for each set of
locks provided. : ’

PART 3 - EXECUTION
3.1 DRAIN PIPING -

A General: Lay underground building drains beginning at low point of systems, true to
grades and alignment indicated with unbroken continuity of invert. Place bell ends of
piping facing upstream. Install required gaskets in accordance with manufacturer's
recommendations for use of lubricants, cements, and other special installation
requirements. Clean interior of piping of dirt and other superfluous materials as work
progresses. Maintain swab or drag in line and pull past each joint as it is completed.
Place plugs in ends of uncompleted piping at end of day or whenever work stops.
Coordinate installation of piping below with structural components and other system
installations.

B. Install piping pitched to drain at minimum slope of 1/4 inch per foot (2 percent). Where
this slope is impractical, slope at 1/4 inch per foot for pipes below 4-inch size, and 1/8
inch per foot (1 percent) for piping 4 inches and larger, with the approval of the local code
authority having jurisdiction.

C. Condensate Drain Piping at HVAC-Units: Trap condensate drain for HVAC units in
accordance with Detail on Plumbing Drawings.

3.2 CLEANOUTS
A Install in aboveground piping and building drain piping as indicated, as required by code;
at each change in direction of piping greater than 135 degrees; at minimum intervals of
100 feet; and at base of each vertical soil or waste stack. Install floor and wall cleanout

covers for concealed piping. Select type to match adjacent building finish. Coordinate
locations and types of cleanouts with Architect prior to installation.

3.3 FLASHING FLANGES

A Install flashing flange and clamping device with each stack and cleanout passing through
waterproof membranes.]

3.4 VENT FLASHING SLEEVE

A Install on stacks passing through roof, secure over stack flashing in accordance with
manufacturer’s instructions. Coordinate with roofing system.]
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3.5

3.6

3.7
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EQUIPMENT CONNECTIONS

A Provide soil and waste piping runouts to plumbing fixtures and drains, with approved trap,
of sizes indicated; but in no case smaller than required by code.

B. Locate piping runouts as close as possible to bottom of floor slab supporting fixtures or
drains.

C. Piping Runouts to Fixtures: Provide hot and cold piping runouts to fixtures of sizes
indicated, but in no case smaller than required by code. :

D. Mechanical Equipment Connections: Connect hot and cold water piping system to

plumbing equipment as indicated, and comply with equipment manufacturer's
instructions. Provide shutoff valve and union for each connection; provide drain valve on
drain connection.

DOMESTIC WATER DISTRIBUTION PIPING

A. Water Service Piping: Provide sleeve in foundation wall for water service entryi make
entry watertight. Provide shutoff valve at water service entry inside building; pressure
gauge, test tee with valve.

B. Water Hammer Arrestors: Install in upright position,  in locations and of sizes in
accordance with PDI WH-201, and elsewhere as indicated.

C. Group piping installations and valves where possible to obtain maximum practical use of
available space.

D. Arrange locations of valves, unions, drains and other components to provide for ease of
cleaning, operation, repair or service. Size access panels and locate to provide both
acceptable proximity and working space for such devices.

E. Provide valves and shock arrestors where required by code and where otherwise
indicated in Specifications and on Drawings. -

F. Provide protection plates for piping installed in wood stud walls and other building
substructures as required by code.

G. Wherever piping is installed in exterior walls, route on warm side of insulation and as
close to inside wall finish as possible, as detailed.

H. Provide low point drains and shutoff valves as required by local AHJ. Provide valve
boxes, access panels, and the like, for complete installation.

VALVES

A Backwater Valves: Provide rectangular concrete valve box with cast iron hinged locking

access cover, labeled “Backwater Valve”. Provide size adequate for depth, maintenance
accessibility for valve assembly, and the like. Provide extensions as required. Set flush
with finish grade.
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3.8 BACKFLOW PREVENTERS

A

G.

Install where indicated, and where required by code. Where practical, locate in same
room as equipment being protected.

Submit product cut sheets to local AHJ for approval prior to purchase.

Install as close to wall as possible with clearances for access and maintenance as
required by AHJ. :

Coordinate exact location of installation and type of backflow device serving a particular
piece of equipment with AHJ and Architect prior to purchase and installation.

Provide wallffloor brackets that are of fully welded, hot dipped galvanized construction,
fabricated to meet field conditions. Mount backflow preventer to brackets using cadmium
plated "U" type bolts and nuts.

Contact: Contact local water district/backflow specialist and request backflow installation
literature. Install backflow devices per UPC and local water district/backflow specialist
requirements.

Route waste piping from air gap waste fitting concealed within walls to point of air gap
termination at indirect waste receptor.

3.9 EXCAVATION AND BACKFILL

A

August 29, 2008
V.1

General: Perform necessary excavation and backfill required for installation of plumbing
work. Repair piping or other work at no expense to Owner.

Water: Keep excavations free of standing water. Reexcavate and fill back excavations
damaged or softened by water or frost to original level with sand, crushed rock or other
approved material at no expense to Owner.

Tests: During progress of work for compacted fill, Owner reserves right to request
compaction tests made under direction of a testing laboratory.

Trench Excavation: Excavate trenches to necessary depth and width, removing rocks,
unstable soil (muck, peat, and the like), roots and stumps. Excavation material is
classified as "base fill" and "native." Base fill excavation material consisting of placed
crushed rock may be used as backfill above "Pipe Zone.” Remove and dispose off site
native excavation material. Adequate width of trench for proper installation of piping or
conduit.

Support Foundations:

1. Foundations: Excavate trenches located in unstable ground areas below
elevation required for installation of piping to a depth which is determined by
Architect as appropriate for conditions encountered. Place and compact
approved foundation material in excavation up to "Bedding Zone." Dewatering,
placement, compaction and disposal of excavated materials to conform to
requirements contained in other sections of Specifications or Drawings.

2. Over-Excavations: Where trench excavation exceeds required depths, provide,
place and compact suitable bedding material to proper grade or elevation at no
additional cost to Owner.
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F.

G.

3.

Foundation Material: Where native material has been removed, place and
compact necessary foundation material to form a base for replacement of
required thickness of bedding material.

Class A Class B
Material Passing: Min. Max. Min. Max.
3/4-inch Square Opening 27 47 0 1

Bedding Material: Full bed piping on sand, pea gravel, or 3/4-inch minus crushed
rock. Place a minimum 4-inch deep layer of sand, pea gravel, or crushed rock on
leveled trench bottom for this purpose. Remove bedding to necessary depth for
piping bells and couplings to maintain contact of pipe on bedding for its entire
length. Provide additional bedding in excessively wet, unstable, or solid rock
trench bottom conditions as required to provide a firm foundation.

Backfilling:

1.

2.

Following installation and successful completion of required tests, backfill piping

in lifts.

a. In "Pipe Zone" place backfill material and compact in lifts not to exceed 6
inches in depth to a height of 12 inches above top of pipe. Place backfill
material to obtain contact with entire periphery of pipe, without disturbing
or displacing pipe.

b. Place and compact backfill above "Pipe Zone" in layers not to exceed 12
inches in depth.

Backfill Material:

a. Backfill Material in "Pipe Zone": 3/4-inch minus crushed rock, sand or
pea gravel.
b. Crushed rock, fill sand or other backfill material approved elsewhere in

Specifications may be used above "Pipe Zone."

Compaction of Trench Backfill:

1.

Where compaction of trench backfill material is required, use one of following
methods or combination thereof:

a. Mechanical tamper,
b. Vibratory compacter, or
c. Other approved methods appropriate to conditions encountered.

Architect to have right to change methods and limits to better accommodate field
conditions. Compaction sufficient to attain 95 percent of maximum density at
optimum moisture content unless noted otherwise on Drawings or elsewhere in
Specifications. Water "puddling” or "washing" is prohibited.

3.10  PIPE INSTALLATION

A

August 29, 2008
V.1

Seismic Restraint: Brace plumbing piping and plumbing equipment against lateral
movement as detailed in document "Seismic Restraint Manual Guidelines for Mechanical
Systems" as published by SMACNA.

Rough-in Piping: Provide temporary caps or plugs at piping shown on Drawings to be
roughed-in for future connections by others.

Sanitary Waste and Storm Drain Piping: Slope at uniform grade of 1/4 inch per foot
unless noted otherwise. - Make changes in size with reducing and wye fittings. Run
exposed piping parallel or perpendicular to building structure.

Underground Preinsulated Piping System:

1.

Take care to ensure the installed system is completely watertight.
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E.

2.
3.
4.
Vent Pi
1

2.

3.11  TESTING

A

August 29, 2008
Al

Install pipes and accessories in accordance with the manufacturer's
recommendations. ' ‘ :

After anchor blocks are poured and cured, a hydrostatic test of 150 PSIG or 1-1/2
times operating pressure, whichever is greater, required for a period of 4 hours.
Backfill: Follow manufacturer's recommendations.

ping:

General: Horizontal runs free of drops and sloped to drainage system.
Vents-Through-Roof (VTRs): Provide 3 Ib. flashing with counterflashing at vent
penetrations through roof, as detailed. Wherever vents run up near or inside of
exterior walls, offset pipe at underside of roof deck to obtain minimum 5 foot
clearance between parapet and roof penetration. Provide code required
clearances between vent-through-roof and HVAC equipment on roof. VTR
counterflashings to have a manufactured rolled return bend with minimum 1-inch
overlap; crimping by hand tools will not be allowed. On single ply vinyl or plastic
type roofs, provide flashings as required by roof installer and manufacturer. On
raised rib steel roofs, provide flashings as required by roof installer and
manufacturer.

General:

1.

5.

Provide temporary equipment for testing, including pumps, compressors, tanks,
and gauges, as required. Test piping systems before insulation (if any) is
installed and remove or disengage control devices before testing. Where
necessary, test sections of each piping system independently, but do not use
piping valves to isolate sections where test pressures exceed local valve
operating pressure rating. Fill each section with water, compressed air, or
nitrogen and pressurize for the indicated pressure and time.

Notify Architect and local Plumbing Inspector 2 days before tests.

Drainage, Waste and Vent Piping: Test in accordance with governing plumbing
code or as follows: Test drainage and venting systems, with necessary openings
plugged, to permit system to be filled with water and subjected to a water
pressure of a minimum of 5 PSI head. System to hold water without a water
level drop greater than 1/2 pipe diameter of largest nominal pipe size within a 24-
hour period. Test system in sections if minimum head cannot be maintained in
each section. The 5 PSI head to be the minimum pressure at the highest joint.
Water Piping: Eliminate air from system. Fill and test at 125 PSIG or minimum
1-1/2 times static pressure at connection to serving utility main for a period of two
hours with no loss in pressure.

Send test results to Architect for review and approval.

Testing of Pressurized Systems:

1.

2.

Test each pressurized piping system at 150 percent of operating pressure
indicated, but not less than 125 PSIG test pressure.

Observe each test section for leakage at end of test period. Test fails if leakage
is observed or if pressure drop exceeds 2 percent of test pressure.

Test hot and cold domestic water piping systems upon completion of rough-in and before
connection to fixtures at a hydrostatic pressure of 125 PSIG.

22 11 13 - Page 9 of 10 Bid No. 86593
Caiiada College Building 5/6 Modemization Project



San Mateo County Community College District General Plumbing Piping Systems

3.12 WATER HAMMER ARRESTORS (SHOCK ABSORBERS)
A Locate shock absorbers in supply pipe in accordance with recommendations of Plumbing
and Drainage Institute PDI-WH201. Install ahead of solenoid operated valves.
Determine size of absorber by fixture unit value of fixture supplied, using PDI symbols to
designate sizes. Provide access panel for each shock absorber.
3.13 ADJUSTING AND CLEANING
A Piping: Clean piping exterior surfaces. Comply with Section 22 07 00, Plumbing
Insulation, as applicable. Flush out water-filled or drainage piping systems with clean
water.
3.14 HOSE BIBB PIPING
A. Provide each hose bibb with an individual accessible shutoff valve (ball type). Locate
where shown on Drawings.
3.15 CHLORINATION
A. General: Upon completion of tests and necessary replacements, thoroughly flush and
disinfect domestic water piping.
B. Method: After thoroughly flushing system with water to remove sediment, fill system with
a solution containing 50 parts per million of chlorine for not less than 24 hours or 200
parts per million of chlorine for not less than 3 hours. After retention, drain, reflush and
return system to service.
C. Certification: Provide copy of domestic water chiorination certificate in each operations
and maintenance manual. ‘
3.16 PROTECTION
A Keep pipe openings closed by means of plugs or caps to prevent the entrance of foreign
matter. Protect piping, ductwork, fixtures, equipment and apparatus against dirty water,
chemical or mechanical damage both before and after installation. Restore to its original
condition or replace fixtures, equipment or apparatus damaged prior to final acceptance
of the work.
3.17 ACCESS PANELS
A Install ceiling or wall access panels to provide access to concealed valves, motors, shock
arrestors, and other plumbing items needing service. Provide access panels at locations
required or as specified herein. Coordinate locations/sizes of access panels with
Architect prior to work.
END OF SECTION
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SECTION 22 30 00

PLUMBING EQUIPMENT

PART 1 - GENERAL

11 SUMMARY

A

Work Included:

1. Water heaters.

2. Grease interceptors.
3. Grease traps.

4, Circulation pumps.

Duplex ejector basin.
Booster pumps.

Storage tanks.

Sump pumps.

Acid neutralization tanks.
Expansion tanks.

Water softeners.

SN GO

- O

1.2 QUALITY ASSURANCE

A

B.

August 29, 2008
V.1

Refer to Section 22 00 00, Plumbing Requirements.

Water Heaters:

1. Water heaters and storage tanks to meet current energy efficiency code
requirements and be provided with anode rod corrosion protection, internal glass
lining, insulated steel jacket with baked enamel finish, and pressure-temperature
relief valve to match tank working pressure. Rate water heaters at 150 PSIG
working pressure; rate storage tanks at 125 PS| working pressure. Copper fin
tube heat exchanger to meet energy code requirements and bear ASME code
symbol. Rate copper fin tube heat exchanger at 160 PSIG working pressure and
provide with pressure/temperature relief valve compatible with storage tank
working pressure requirements. Refer to Schedule on Drawings for capacity and

model.

2, ANSI Compliance: Comply with ANSI Z223.1 (NFPA 54) "National Fuel Gas
Code," as applicable to installation of gas-fired water heaters.

3. CSA and NSF Labels: Provide water heaters which have been listed and labeled
by CSA and NSF. ‘

4, ASME Code Symbol Stamps: For applicable equipment, comply with ASME
Boiler and Pressure Vessel Code for construction, and stamp with ASME code
symbol.

Commercial Water Heaters:

1. ASME Relief Valve Stamps: Provide water heaters and water tanks with safety
relief valves bearing ASME valive markings. :

2. Code Compliance: Comply with the UPC and ASHRAE/IESNA 90.1.

3. PDI Compliance: Comply with applicable Plumbing and Drainage Institute
Standards pertaining to factory-fabricated water heaters.

Pumps:

1. HI Compliance: Design, manufacture and install pumps in accordance with HI

"Hydraulic Institute Standards."
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2. UL Compliance: Design, manufacture and install in accordance with UL 778
"Motor-Operated Water Pumps."

1.3 SUBMITTALS

A

Product Data in Accordance with Division 01: Manufacturer's specifications, installation
and startup instructions, capacity and ratings, with selection indicated. Provide pump
performance curves with selection points indicated. Provide specialties and accessories
required for a complete and operable installation.

Shop Drawings:

1. Assembly type shop drawings indicating dimensions, weights, required
clearances, and methods of assembly of components and anchorages.

2. Submit For:

Water heaters.

Grease interceptors.

Grease traps.

Circulation pumps.

Duplex ejector basin.

Booster pumps.

Storage tanks.

Sump pumps.

Expansion tanks.

Water softeners.

o Sempoapow

Wiring Diagrams: Ladder type wiring diagrams for components, indicating required field
electrical connections.

Maintenance Data: Submit maintenance data and parts list for each item. Include
“troubleshooting” maintenance guides. Include this data in operation and maintenance
manual. '

PART 2 - PRODUCTS

21 CIRCULATION PUMPS

A

m O O

m

August 29, 2008
V.1

General: Provide in-line factory tested pumps, cleaned, and painted with enamel prior to
shipment. Provide pumps of same type by same manufacturer.

Type: Horizontal, oil-lubricated, designed for 125 PSI working pressure, 210F continuous
water temperature.

Body: Bronze or stainless steel constructién.

Shaft: Steel, ground and polished, integral thrust collar.

Bearings: Two horizontal sleeve bearings designed to circulate oil.
Seal: Mechanical, with carbon seal face rotating against ceramic seat.

Motor: Nonoverloading at any point on pump curve, open, dripproof, sleeve bearings,
quiet operating, rubber mounted construction, built-in thermal overload protection.

Coupling: Self-aligning, flexible.
Manufacturers: Amtrol, Armstrong, Bell & Gossett, Grundfos, Paco, Taco, or approved.
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2.2

23

STORAGE TANKS

A

ASME storage tank. Capacity and size to be as shown on Drawings. Tank constructed
and stamped according to ASME Specifications for 125 PSI working pressure. Include
manhole and inspection openings in accordance with ASME code requirements and
manufacturer's standard practice (except on glass lined, galvanized or cement lined).
Tank to be constructed of carbon steel. Epoxy lining. Equip tank with the number and
size of magnesium anode rod sufficient to provide adequate protection for the tank lining.
Tank to be vertical design and provided with four angle iron legs.

B. Manufacturers: Ace, A. O. Smith, State, Bradford-White, RayPak, or approved.
EXPANSION TANKS ASME

A Manufacturers: Mueller, Amtrol, Armstrong, Taco, Bell & Gossett, or approved.

B. Welded steel, constructed, tested and stamped in accordance with ASME Boiler and

Pressure Vessel Code for working pressure of 125 PSI. Support floor mounted tanks
with steel legs or base. Provide single flexible diaphragm securely sealed into tank to
separate air charge from system water, to maintain design expansion capacity. Provide
pressure gauge and air-charging fitting, and drain fitting. Diaphragm: Removable and
replaceable in line.

PART 3 - EXECUTION

3.1

V.1

WATER HEATERS
A Gas-Fired Water Heaters:
1. General: Install in accordance with manufacturer's installation instructions.
2. Support: Set units on concrete pads, orient so controls and devices needing
service and maintenance have adequate access. Level and plumb unit.
3. Gas Supply: Connect to gas line with drip leg, tee, gas cock, and union; full size
of unit inlet connection. Locate piping so as not to interfere with service of unit.
4, Piping: Connect hot and cold water piping to units with shutoff valves and

August 29, 2008

unions. Connect recirculating water line to unit with shutoff valve; check valve,
and union. Pipe relief valve discharge full size to floor drain.

5. Flue: Connect flue to draft hood with gastight connection.

6. Startup: Start up, test, and adjust gas-fired water heaters in accordance with
manufacturer's startup instructions, and utility company's requirements. Check
and calibrate controls, adjust burner for maximum efficiency.

7. Seismic Restraint: Anchor tanks to structure.

Electric Water Heaters:

1. General: Install in accordance with manufacturer's installation instructions.

2. Support:  Set units on insulated pads meeting energy code requirements, orient
so controls and devices needing service and maintenance have adequate
access. Level and plumb unit.

3. Piping: Connect hot and cold water piping to units with shutoff valves and
unions. Connect recirculating water line to unit with shutoff valve; check valve,
and union. Pipe relief valve discharge full size to floor drain.

4. Startup: Start up, test, and adjust electric water heaters in accordance with
manufacturer's startup instructions, and utility company's requirements. Check
and calibrate controls.

5. Seismic Restraint: Anchor tanks to structure utilizing methods outlined in
Contract Documents as required by governing authorities.
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3.2 CIRCULATING PUMPS

A Install per manufacturer's instructions.

B. Adjust flow rate to design point.
3.3 EXPANSION TANKS

A Install tank in accordance with manufacturer's instructions. Charge tank with air per
manufacturer's instructions.

34 PROTECTION

A Protect bright finished shafts, bearing housings and similar items, until in service; no rust
will be permitted.

B. Cover equipment and materials stored on the job site or otherwise suitably protect at the

direction of, and to the satisfaction of Architect. If coverings become torn, replace until
the equipment is connected and operating.

END OF SECTION
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SECTION 22 40 00

PLUMBING FIXTURES

PART 1 - GENERAL
1.1 SUMMARY

A Provide labor, materials, equipment and services necessary to furnish and install a
complete plumbing system as shown on the Drawings and specified herein. The work
includes, but is not necessarily limited to:

1. Plumbing fixtures and trim, including rims for sinks and lavatories in casework or
counters, chair carriers (as required), drinking fountain, drains, cleanouts, floor
sinks, and related fixtures shown on the Drawings.

2. Rough-in and final connection to equipment and fixtures, relocated or provided
under other sections or under other divisions of the work. :

3. Standards and supports for equipment requiring them.

4. Instructions and maintenance manuals for equipment furnished by this Section.

5. Electrical: For plumbing trim/fixtures (sensor type faucets/flushometers, and the

like, provide, from the 120-volt connection by Division 26 to the plumbing
equipment, low voltage electrical connections and wiring as required for complete
and operable system. Includes, but is not limited to low voltage electrical
raceway, wiring and accessories, such as step-down transformers as necessary
for function of sensors and automatic valve and faucet controls. Supply step-
down transformers and size wiring as recommended by manufacturer of
plumbing equipment requiring low voltage electrical connection.

1.2 SUBMITTALS

A Product Data in Accordance with Division 01: Manufacturer's specifications, installation
and startup instructions, capacity and ratings, with selection indicated. Provide pump
performance curves with selection points indicated. Provide specialties and accessories
required for a complete and operable installation.

B. Shop Drawings:
1. Assembly type shop drawings indicating dimensions, weights, required
clearances, and methods of assembly of components and anchorages.
2. Submit For:
a. Fixtures, see Plumbing Fixture Schedule.
b. Floor and roof drains.
C. Trench drains.
C. Wiring Diagrams: Ladder type wiring diagrams for components, indicating required field

electrical connections.

D. Maintenance Data: Submit maintenance data and parts list for each item. Include
"troubleshooting” maintenance guides. Include this data in maintenance manual.

1.3 DELIVERY, HANDLING AND STORAGE

A Fixtures: Deliver plumbing fixtures individually wrapped in factory fabricated containers.
Handle plumbing fixtures carefully to prevent breakage, chipping and scoring fixture
finish. Do not install damaged plumbing fixtures; replace and return damaged units to
equipment manufacturer.
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PART 2 - PRODUCTS

21

PLUMBING FIXTURES

A

General: Provide factory fabricated fixtures of type, style and material indicated on the

Plumbing Fixture Schedule on the Drawings. For each type fixture, provide fixture

manufacturer's standard trim, carrier, seats, and valves as indicated by their published

product information; either as designed and constructed, or as recommended by

manufacturer, and as required for complete installation. Where more than one type is

indicated, selection is installer's option; but, fixtures of same type must be furnished by a

single manufacturer. Where type is not otherwise indicated, provide fixtures complying

with governing regulations.

1. Fixtures: Complete with fittings, supports, fastening devices, faucets, valves,

traps, stops and appurtenances required.

Exposed IPS Piping and Tubing: Brass, chrome plated.

Escutcheons: Brass, chrome plated.

Fixture Locations: As shown on Drawings.

Stops: Stops installed in each supply pipe at each fixture accessibly located with

wall escutcheons.

Showers: Provide with flow control device to prevent flow over 2.5 GPM.

Public Lavatories: Provide with flow control device to prevent flow over 0.5 GPM.

Interior Faucets except Public Lavatories: Provide with flow control device to

prevent flow over 2.5 GPM.

9. Bathtubs: Provide waste and overflow assembly with soldered or solvent weld
joints. Provide per fire rating of building assemblies.

ahwN

XN

PART 3 - EXECUTION

3.1

3.2

Al

VERIFICATION OF CONDITIONS

A

Fixtures: Examine roughing-in work of potable water and waste piping systems to verify
actual locations of piping connections. prior to installing fixtures. Examine floors and
substrates, and conditions under which fixture work is to be accomplished. Correct any
incorrect locations of piping and other unsatisfactory conditions for installation of
plumbing fixtures.

FIXTURES INSTALLATION

A

General:

1. Install plumbing fixtures of types indicated where shown and at indicated heights;
in accordance with fixture manufacturer's written instructions, roughing-in
drawings, and with recognized industry practices. Ensure that plumbing fixtures
comply with requirements and serve intended purposes.

2. Set and connect to soil, waste, vent and water piping in neat, finished and
uniform manner. Connections to be equal height, plumb and set at right angles
to floor, wall or both unless otherwise required or specified.

3. Seal fixtures mounted on floors and walls at abutting joints with approved sealant
compounds as directed by Architect.

4, For ADA accessible toilets, provide with actuator at wide portion of stall.

5. Lavatories: Set mixing valves to limit outlet temperature to 110F.

Fixture Locations: As shown on Drawings. Center water closets and urinals between
privacy partitions unless noted otherwise.

Stops: Stops installed in each supply pipe at each fixture accessibly located with stops of
loose key type. Concealed stops to be screwdriver or loose key type with wall
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escutcheons.

Fixture Supports:

1. Support wall hung water closets, urinals and lavatories on heavy duty, full size,
concealed, commercial grade carriers mounted to floor structure. Refer to

: Plumbing Fixture Connection Schedule on Drawings.

2. Support other fixtures mounted on stud partitions on heavy concealed wall
brackets bolted to a Y-inch thick by 5-inch high steel plate anchored firmly to
studs with bolts (or welded to metal studs). Plate to extend one stud each way
beyond fixture mounting point width.

Flush Valves: Provide “drop-ear” ells or couplings in wall at water supply outlets to flush
valves; anchor firmly to structure.

After fixtures are set in place and secured to walls, caulk all around between fixtures and
wall with white silicone caulking compound. Dow Corning 780, General Electric
Construction Sealant, or approved.

Set countertop lavatories and stainless steel sink rims in waterproof sealant made for
application.

Adjust self-closing faucets to provide minimum of 10 seconds of waterflow, and maximum
of 15 seconds.

After fixture installation is complete, cover and protect rims, fronts and exposed parts until
completion of construction phase. Contractor responsible for damage to fixtures and
assumes related fixture repair or replacement costs.

At ADA accessible drinking fountains/water coolers, set at heights required for ADA
compliance. See Architectural Drawings for bi-level fixtures. Provide right/left high/low
orientation to match installation. Provide apron/skirt as required.

3.3 FLOOR DRAINS AND FLOOR SINKS

A

August 29, 2008
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General: Install drains in accordance with manufacturer's written instructions and in
locations indicated.

Coordinate with piping as necessary to interface drains with drainage piping systems.

Install floor drains at low points of surface areas to be drained, or as indicated. Set tops
of floor drains flush with finished floor. Set floor sinks as required by local codes.

Install drain flashing collar or flange so that no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

Position drains so that they are accessible and easy to maintain.

Coordinate drain flashing, flanges and strainer types and depths with floor substrate and
topping configuration.

Primers:

1. Prime drains. Refer to Drawings and coordinate location with Architect.
Coordinate with local AHJ for exact requirements.

2. Primer Locations: :
a. Drains in Food Areas: PPP-type trap-priming. Do not install primer

valves above ceiling. Coordinate trap primer locations with
Architect/Engineer.  If installed in wall, provide access panel and
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coordinate exact panel location.

b. Public Restrooms: Primer connection at water closet flush valve
tailpiece connects to rear of pipe using chrome-plated piping at exposed
locations.

C. All Other Areas: PPP-type trap-priming valve. Do not install primer
valves above ceiling. Coordinate trap primer locations with

Architect/Engineer.  If installed in wall, provide access panel and
coordinate exact panel location with Architect.

3.4 ROOF DRAINS/OVERFLOW DRAINS

A

General: Install drains in accordance with manufacturer's written instructions and in
locations indicated.

Provide four pound lead flashing and coordinate flashing work with work of roofing,
waterproofing, and adjoining substrate work. - :

Coordinate with roofing as necessary to interface roof drains with roofing work.

Coordinate with storm water piping as necessary to interface drains with drainage piping
systems.

Install drains at low points of surface areas to be drained.

Install drains flashing collar or flange so that no leakage occurs between drain and
adjoining roofing. Maintain integrity of»waterproof membranes where penetrated.

Position drains so that they are accessible and easy to maintain.
Set overflow drains at proper elevation relative to main roof drains.

Install flexible expansion joints on roof drains which do not have horizontal offsets at
storm drainage piping.

3.5 HOSE BIBBS (INSIDE)

A

Install on exposed piping where indicated, with vacuum breaker.

3.6 HOSE BIBBS AND HYDRANTS

A

Install where indicated, with vacuum breaker and in accordance with manufacturer's
installation instructions.

3.7 ADJUSTING AND CLEANING

A

Clean plumbing fixtures, trim, and strainers of dirt and debris upon completion of
installation. Adjust water pressure at drinking fountains, faucets, shower valves and flush
valves to provide proper flow stream and specified GPM. Repair leaks at faucets and
stops.

3.8 FIELD QUALITY CONTROL

A

August 29, 2008
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Inspection: .

1. Upon completion of installation of plumbing fixtures and after units are water
pressurized, test fixtures to demonstrate capability and compliance with
requirements. When possible, correct malfunctioning units at site, then retest to
demonstrate compliance; otherwise, remove and replace with new units and
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proceed with retesting.
2, Inspect each installed unit for damage to finish. If feasible, restore and match
finish to original at site; otherwise, remove fixture and replace with new unit.
Feasibility and match to be judged by Architect. Remove cracked or dented units
and replace with new units.

3.9 OWNER-FURNISHED EQUIPMENT

A. Not applicable

3.10 PROTECTION

A. Protect fixtures and equipment from damage. Replace damaged items with new.

END OF SECTION
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San Mateo County Community College District Basic HVAC Requirements

PART 1 - GENERAL

1.1 SUMMARY

A

SECTION 23 00 00

BASIC HVAC REQUIREMENTS

Work Included: Work included in 23 00 00 applies to Division 23 work to provide
materials, labor, tools, permits and incidentals to provide and make ready for Owner's
use heating, ventilation, and air conditioning systems for proposed project.

Related Work Specified Elsewhere:

1. Contents of Section applies to Division 23 specifications.

2. Requirements of Section are a minimum for Division 23 Sections, unless
otherwise stated in each Section, in which case that Section's requirements take

precedence.

1.2 DEFINITIONS

A

B.

August 29, 2008
A

Following is a list of abbreviations generally used in Division 23:

1. ADA
2. AHJ
3. ANSI
4. ARI
5. ASHRAE
6. ° ASME
7. ASTM
8. ASSE
9. AWWA
10. CBC
11. CEC
12. CGA
13. CMC
14. CISPI
15. CSA
16. ETL
17. FM
18. Hi
19. HVAC
20. MSS
21. NEC
22. NEMA
23. NFGC
24. NFPA
25. NRCA
26. NSF
27. OSHA
28. SMACNA
29. TEMA
30. TIMA
31. uL

Americans with Disabilities Act.

Authority Having Jurisdiction.

American National Standards Institute.
Air-Conditioning & Refrigeration Institute.
American Society of Heating, Refrigerating and Air-Conditioning
Engineers. '

American Society of Mechanical Engineers.
American Society for Testing and Materials.
American Society of Sanitary Engineering.
American Water Works Association.

California Building Code.

California Electrical Code.

Canadian Gas Association.

California Mechanicail Code.

Cast Iron Soil Pipe Institute.

Canadian Standards Association.

Electric Testing Laboratories.

FM Global.

Hydraulic Institute Standards.

Heating, Ventilating and Air Conditioning.
Manufacturers Standardization Society.
National Electric Code.

National Electrical Manufacturers Association.
National Fuel Gas Code.

National Fire Protection Association.

National Roofing Contractors Association.
National Sanitation Foundation.

Occupational Safety and Health Administration. .
Sheet Metal and Air Conditioning Contractors’ National
Association, Inc.

Tubular Exchanger Manufacturers Association.
Thermal Insulation Manufacturers Association.
Underwriters Laboratories Inc.

Provide: To furnish and install, complete and ready for the intended use.
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C.

Furnish:  Supply and deliver to the project site, ready for unpacking, assembly and
installation.

Install: Includes unloading, unpacking, assembling, erecting, installation, applying,
finishing, protecting, cleaning and similar operations at the project site as required to
complete items of work furnished by others.

13 ADDITIONAL REQUIREMENTS TO DIVISION 01

A

Operation and Maintenance Documentation: Copies of certificates of code authority
acceptance, test data, parts lists, maintenance information for equipment, valves,
balancing reports, and other special guarantees, certificates of warranties, and the like,
specified elsewhere herein or indicated on Drawings

Shop Drawings: Provide shop drawings which include physical characteristics, electrical
characteristics, device layout plans, wiring diagrams, and the like. Refer to individual
Specification Sections for additional requirements for the shop drawings.

Close-out Documentation: Submit mechanical code authority certification of inspection.

Record Drawings:

1. Show changes and deviations from the Drawings. Include issued Addendum and
change order items.

2. Make changes to the Drawings in a neat, clean, and legible manner.

Product Data:

1. Submit manufacturer's technical data, installation instructions and dimensioned

drawings for products, equipment and devices installed, supplied or provided.
Refer to individual specification sections for specific items required in product
data submittal. Submit at one time in 3-ring binder, tabbed and referenced to
match the Contract Documents. _

2. Maintain an updated product submittal package to be included in the final
operation and maintenance documentation.

14 QUALITY ASSURANCE

A

August 29, 2008
\YA I

Where Contract Documents are at variance with applicable codes governing work, code
and local jurisdiction requirements take precedence, and include cost necessary for code
compliance or local jurisdiction compliance in bid price. Machinery and equipment to
comply with Occupational Safety and Health Act of 1970, as currently revised, as
interpreted for equipment manufacturer requirements.

Mechanical Drawings: Drawings are intended to be diagrammatic and are based on one
manufacturer's equipment. They are not intended to show every item in its exact
dimensions, or details of equipment or proposed systems layout.  Verify actual
dimensions of systems (i.e., ducts and piping) and equipment proposed to assure that
systems and equipment will fit in available space. Contractor is responsible for design
and construction costs incurred for equipment other than basis of design, including but
not limited to architectural, structural, electrical, fire sprinkler, and HVAC.

Requirements: As a minimum requirement, work in accordance with following rules and
regulations and applicable laws:

NFPA.

OSHA.

Related supplements and standards.

California State Energy Code.

California Building Code.

ORhLON =
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6. California Mechanical Code.

7. California Plumbing Code.

8. California Fire Code.

9 State of California and local jurisdictional requirements.

Permits and Inspections:

1. Unless otherwise distinctly hereinafter specified, apply and pay for necessary
permits, plans check, and inspections required by public AHJ.

2. Refer to General and Supplementary Conditions for payment of water and sewer
service connection fees.

3. Obtain certificates of inspection from AHJs and deliver to Owner before final
acceptance.

4. Each trade to consult local building department and utility companies prior to

commencement of work to ascertain existence and location of existing
underground utilities. Protect existing service against damage and interruption of
use, and reroute as may be necessary to accomplish new work. Inciude costs
for materials and installation for rerouting as specified for new work in bid price.

Regulatory Requirements:

1. UL and CSA Compliance: Provide units which are UL, ETL, and CSA listed.

2. ASME Compliance: Provide units which are ASME listed when boilers which
exceed 200,000 BTUH, hot water storage tanks which exceed 120 gallons, and
hot water expansion tanks which are connected to ASME rated equipment or
required by code or local jurisdiction.

1.5 SEQUENCING AND SCHEDULING

A

B.

For proper execution of work cooperate with other trades as needed.

To avoid installation conflicts, thoroughly examine complete set of Contract Documents.
Resolve conflicts with Architect prior to fabrication and installation.

Prior to installation of equipment requiring electrical connections, examine manufacturer's
shop drawings, wiring diagrams, product data, and installation instructions. Verify that
electrical characteristics indicated in Contract Documents are consistent with electrical
characteristics of actual equipment being installed. When inconsistencies occur request
clarification from Architect.

1.6 COORDINATION DOCUMENTS

A

August 29, 2008
A

Prepare and submit coordinated layout drawings, prior to construction, to coordinate
installation and location of HVAC equipment, ductwork, grilles, diffusers, piping, fire
sprinklers, lights, and electrical services. Composite Drawings show services on single
sheet. Key Drawings to structural column identification system, and progressively
number.  Prior to completion of Drawings, coordinate proposed installation with
architectural and structural requirements, and other trades (including electrical, ceiling
suspension, and tile systems), and -provide reasonable maintenance access
requirements.
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Prepare Drawings as follows:

1. Prepare Drawings to accurate scale of 1/4 inch = 1 foot or larger on Mylar sheets
or AutoCAD. Drawings are to be same size as Contract Drawings and to indicate
location, size and elevation above finished floor of HVAC equipment, ductwork,
and piping. Drawings to also indicate proposed ceiling grid and lighting layout as
shown on electrical drawings and reflected ceiling drawings.

2. Review and revise as necessary section cuts in Contract Drawings after
verification of field conditions.
3. Indicate system piping including fittings, hangers, access panels, valves, and

bottom of pipe elevations above finished floor.
4, Piping that must be graded to have right-of-way over more flexible items.
5. Drawings are to incorporate Addenda items and change orders.
6 Distribute drawings to trades and provide additional coordination as needed.

Advise Architect, in event a conflict occurs in location or connection of equipment. Bear
costs resulting from failure to properly coordinate installation or failure to advise Architect
of conflict.

Verify in field exact size, location, invert, and clearances regarding existing material,
equipment and apparatus, and advise Architect of discrepancies between that indicated
on Drawings and that existing in field prior to installation related thereto.

Final coordination drawings with appropriate information added to be submitted as
Record Drawings at completion of project.

A7 COORDINATION DOCUMENTS

A

Prior to construction, coordinate installation and location of HVAC equipment, ductwork,
grilles, diffusers, piping, lights, and electrical services with architectural and structural
requirements, and other trades (including electrical, ceiling suspension, and tile systems),
and provide reasonable maintenance access requirements.

1.8 EXISTING SOILS CONDITIONS

A

Understand ex'isting soils conditions before submitting bid on work. No additional
allowance will be granted due to lack of information for existing conditions of subsurface
soils.

Submission of a bid will be considered acknowledgment of review/understanding of
project geotechnical soils report.

PART 2 - PRODUCTS

21 HAZARDOUS MATERIALS

A

August 29, 2008
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Do not use products containing asbestos, lead, arsenic, or any other material defined by
EPA as hazardous to human or animal life.
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2.2 MATERIALS

A

Base contract upon furnishing materials as specified. Materials and equipment used for
construction are to be new, the latest products as listed in manufacturer's printed catalog
data and are to be UL or CSA approved or acceptable by state, county, and city
authorities. Equipment supplier is responsible for obtaining state, county, and city
acceptance on equipment not UL approved or not listed for installation.

Articles and equipment of a kind to be standard product of one manufacturer.

Names and manufacturer's names denote character and quality of equipment desired
and are not to be construed as limiting competition.

PART 3 - EXECUTION

3.1 ACCESSIBILITY AND INSTALLATION

A

Install equipment having components requiring access (i.e., drain pans, drains, fire
dampers, control dampers, control operators, valves, motors, drives, and the like) so that
they may be serviced, reset, replaced or recalibrated and the like, by service people with
normal service tools and equipment. Notify Architect in writing if equipment or
components are shown in such a position that above cannot be accomplished.

Install equipment complete as directed by manufacturer's installation instructions. Obtain
installation instructions from manufacturer prior to rough-in of equipment, examine
instructions thoroughly. When requirements of installation instructions conflict with
Contract Documents, request clarification from Architect prior to proceeding with
installation. This includes proper installation methods and sequencing, in coordination
with other trades and disciplines.

Earthwork:
1. Refer to Division 31.
2. Perform excavation and backfill for instailation of mechanical work.

Firestopping: :

1. Coordinate with Drawings location of fire rated walls, ceilings, floors and the like.
When these assemblies are penetrated, seal around piping, ductwork,
equipment, and the like, with approved firestopping material.

2. Install firestopping material complete as directed by manufacturer's installation

instructions. Meet requirements of ASTM E814.

3.2 SEISMIC CONTROL.

A

Provide per Section 23 05 48, Vibration and Seismic Controls for HVAC Piping and
Equipment.

33 REVIEW BY ENGINEER

A

August 29, 2008
LA

Notify Architect/Engineer, in writing, at following stages of construction so that
Architect/Engineer may, at their option, visit site for review and construction observation:
Underground piping installation prior to backfilling. '

Prior to covering walls.

When ceiling installation is started.

When main systems, or portions of, are being tested and ready for inspection by
AHJ.

PO
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3.4

3.5

3.6

3.7

August 29, 2008

A

5. When ductwork installation starts.

6. When installation starts for each different major type of equipment. -

7. When lines or ducts are to be permanently concealed by construction or
insulation systems.

8. When balancing and testing is started.

OPERATING DURING CHANGEOVER

A

During remodeling of existing structure, or addition of a structure to existing structure,
while existing structure is occupied, present services to remain intact untii new
construction, facilities or equipment is installed.

Prior to changing over to new service, verify that every item is thoroughly prepared.
Install new piping, wiring, and the like, to point of connection.

Perform actual transfer to new service at off-peak time, as coordinated with Owner.
Once changeover is started, pursue it to its completion, to keep interference to a
minimum.

MUTILATION

A

Repair mutilation of building around pipes, ducts, and the like.

DEMOLITION

A

Scope:

R Itis intent of these documents to provide necessary information and adjustments

to mechanical system required to meet code, and accommodate installation of
new work.

2. Coordinate with Owner so that work can be scheduled not to interrupt operations,
normal activities, building access, access to different areas.

3. Existing Conditions: Determine exact location of existing utilities and equipment
before commencing work, compensate Owner for damages caused by failure to
exactly locate and preserve underground utilities. Replace damaged items with
new material to match existing. Promptly notify Owner if utilities are found which
are not shown on Drawings.

Equipment: Unless otherwise directed, equipment or fittings being removed as part of
the demolition process are the Owner's property. Remove other items not scheduled to
be reused or relocated from job site as directed by Owner.

Unless specifically indicated on the Drawings, remove exposed, unused piping to behind
finished surfaces (floor, walls, ceilings, etc.). Cap piping and patch surfaces to match
surrounding finish.

Unless specifically indicated on the Drawings, remove unused equipment, fittings, rough-
ins, connectors, etc. Removal is to be to a point behind finished surfaces (floors, walls,
ceilings, etc.).

ELECTRICAL INTERLOCKS

A

Where equipment motors are to be electrically interlocked with other equipment for
simultaneous operation, utilize mechanical equipment wiring diagrams to coordinate with
electrical systems so that proper wiring of equipment involved is affected.
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3.8 EQUIPMENT SELECTION AND SERVICEABILITY

A

Replace or reposition equipment which is too large or located incorrectly to permit
servicing, at no additional cost to Owner.

Maintain design intent where equipment other than as shown in Contract Documents is
provided.  Where equipment requires piping arrangement, control diagrams, or
sequencing different from that indicated in Contract Documents, provide electrical
motors, wiring, controls, or other required electrical components at no additional cost to
Owner. '

3.9 DELIVERY, STORAGE AND HANDLING

A.

Deliver, store and handle materials and equipment in a manner to prevent damage and
deterioration. Store in original container which identifies manufacturer's name, brand and
model number. Do not store indoor equipment outdoors unless provided with a
waterproof protective cover.

Replacement. In event of damage, immediately make repairs and replacements
necessary.

310 DEMONSTRATION

A

Upon completion of work and adjustment of equipment, test systems to demonstrate to
Owner's Representative and Architect that equipment furnished and installed or
connected under provisions of these Specifications functions mechanically in manner
required.

Manufacturer's Field Services: Furnish services of a qualified person for a period of not
less than sixteen hours, at a time approved by Owner, to instruct maintenance personnel,
correct defects or deficiencies, and demonstrate to satisfaction of Owner that entire
system is operating in a satisfactory manner and complies with requirements of other
trades or Contractors that may be required to complete work. Complete instruction and
demonstration prior to final job site observations.

3.11  CLEANING

A

Upon completion of installation, thoroughly clean exposed portions of equipment,
removing temporary labels and traces of foreign substances. Throughout work, remove
construction debris and surplus materials accumulated by this work.

3.12  INSTALLATION

A

August 29, 2008
V.1

Install equipment in accordance with manufacturer's installation instructions, plumb and
level, firmly anchored to vibration isolators. Maintain manufacturer's recommended
clearances.

Start up equipment, in accordance with manufacturer's start-up instructions, and in
presence of manufacturer's representative. Test controls and demonstrate compliance
with requirements. Replace damaged or malfunctioning controls and equipment.

1. Do not place equipment in sustained operation prior to initial balancing of
mechanical systems.

2. Furnish sufficient refrigerant and dry nitrogen for pressure testing under
manufacturer's supervision.

3. Provide and install additional fan sheaves to obtain design capacities.

Coordinate exact requirements with balancing firm.
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3.13  PAINTING

A. Ferrous Metal: After completion of mechanical work, thoroughly clean and paint exposed
supports constructed of ferrous metal surfaces in mechanical rooms, i.e., hangers,
hanger rods, equipment stands, and the like, with one coat of black asphalt varnish or
black enamel suitable for hot surfaces. '

B. Machinery:

1. In @ mechanical room, on roof or other exposed areas, machinery and equipment
not painted with enamel to receive two coats of primer and one coat of rustproof
enamel, colors as selected by Architect.

2. See individual equipment Specifications for other painting.

3. Structural Steel: Repair damage to structural steel finishes or finishes of other
materials damaged by cutting, welding or patching to match original.

C. Piping: Clean, primer coat and paint exposed piping on roof or at other exterior locations
with two coats paint suitable for metallic surfaces and exterior exposures. Color selected
by Architect. '

3.14 CUTTING AND PATCHING
A Refer to Section 01 73 29 "Cutting and Patching.”
3.16 ACCEPTANCE

A System can not be considered for acceptance until work is completed and demonstrated
to Architect that installation is in strict compliance with Specifications, Drawings and
manufacturer's installation instructions, particularly in reference to following:

1. Testing and balancing reports.

Cleaning.

System balancing and balancing logs.

Operating and Maintenance Manuals.

Training of operating personnel.

Record Drawings.

Guaranty certificates.

Start-up and test document. .

PN A LN

3.16 LETTER OF CONFORMANCE

A. Provide letter and copies of extended warranties with a statement in letter that
mechanical items were installed in accordance with manufacturer's recommendations.
Include letter of conformance and warranties in operating and maintenance manuals.

B. Warranties to begin at date of substantial completion.
END OF SECTION
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Acceptance Testing and Documentation

SECTION 23 00 40

ACCEPTANCE TESTING AND DOCUMENTATION

PART 1 - GENERAL

1.1 SCOPE OF WORK

A

This section describes the Acceptance Testing and documentation of the mechanical
system(s) and outlines the duties and responsibilities of the contracting team for
Acceptance Testing. '

Apply the Acceptance requirements to products, equipment and systems provided under
this Division, where indicated on plans, and where required by California Title 24
requirements.

Engage the services of a firm specializing in commissioning of mechanical systems or
shall submit contractor qualifications for review by architect where testing and
documentation is to be performed by contractor. Where duct pressure testing validation
is required, submit name and qualification for HERS Certified testing agency.

1.2 THE COMMISSIONING TEAM

A

- Form the Commissioning Team of:

Mechanical contractor's representative

DDC Controls contractor’s representative

HERS Certified Testing Agency where required
Inspector of record

Owner's staff representative

oW

PART 2 - PRODUCTS

2.1 DUTIES OF THE TEAM

A.

August 29, 2008
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The duties of the Team are as outlined in the Title 24 Requirements and summarized

below:

1. Plan, organize and implement the Acceptance Testing process and within 1
month of the award of the contract, submit the names and addresses of the
Testing team member(s).

2. The Acceptance testing team shall submit a complete description of the testing
procedures and systems to be tested to the architect for review.
3. The Acceptance testing team shall coordinate tests of systems and equipment

and assemble documentation related to tests. Submit documentation relative to
tests and proposed procedures to design engineer for review prior to submitting
documentation to Authority having Jurisdiction (AHJ.) Team responsible for
performing data analysis, calculation of performance indices and crosschecking
of results with the requirements of Title 24 and the Contract documents. The
installing contractor or agent responsible for testing and documentation shall
record their State of California Contractor's license number or their State of
California Professional Registration License number on each Certificate of
Acceptance for submittal.
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Acceptance Testing and Documentation

4. Responsible for submitting Certificate of Acceptance including paper and
electronic copies of measurements and monitoring results and supporting
documentation to the AHJ. Where AHJ questions results or requires additional
testing, complete additional testing and provide required documentation at no
additional cost to the Owner.

2.2 TIME SCHEDULE

A

Determine the time period of the commissioning of the systems by the general contractor
and Acceptance testing team. It is important to note that AHJ will not release a final
Certificate of Occupancy until a Certificate of Acceptance is submitted that demonstrates
that the specified systems and equipment have been shown to be performing in
accordance with the Title 24 standards.

23 ACCEPTANCE TESTING — PHASE | - DOCUMENTATION

A

Team shall assemble documentation showing thermostat and sensor locations, control
device locations, control sequences and notes.

Per Title 24 requirements, team shall provide record drawings to building owner within 90

' days of receiving a final occupancy permit (refer to other specification sections for

requirements on record drawings.)

Per Title 24 requirements, team shall provide operating and maintenance manuals to the
building owner (refer to other specification sections for requirements on operation and
maintenance manuals.)

24 ACCEPTANCE TESTING — PHASE Il - INSPECTION AND TESTING

A

Team shall review the installation, perform acceptance testing and document resuits for
the following systems:

Variable Air Volume Systems

Constant Volume Systems

Package Systems

Air Distribution Systems

Economizers

Ventilation Systems

Variable Frequency Drive Fan Systems
Hydronic Control Systems

System Programming

CINOO WD =

Review of installation shall confirm mechanical equipment and devices are properly
located, identified, calibrated, and set points and schedules programmed per contract
document requirements. '

25 ACCEPTANCE TESTING - PHASE Il - CERTIFICATION

A

August 29, 2008
A

Team shall document operating and maintenance information, complete installation
certificate, and indicate test results on the Certificate of Acceptance, and submit the
Certificate to the AHJ prior to receiving final occupancy permit. Team shall submit forms
MECH-1-A through MECH-9-A as required by Title 24 requirements.
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PART 3 - EXECUTION
3.1 ACCEPTANCE TESTS AND DOCUMENTATION

A. Refer to California Title 24, Non-residential manual for specific testing procedures and
documentation requirements. The detailed requirements can be found at
http://www.energy.ca.qovititle 24/2005standards/index html. Contractor is responsible for
reviewing and complying with these standards

END OF SECTION

| :
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SECTION 23 05 10

HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A

Work Included: ‘

1. Materials, installation and testing of pipe, tubing and fittings.

2. Refer to Specification Sections for each system medium (i.e., plumbing,
hydronics, gas, and the like), for pipe application.

1.2 QUALITY ASSURANCE

A

Qualifications:

1. Manufacturer's Qualifications: Firms regularly engaged in manufacture of piping
~ products of types and sizes required. ,
2. Welding Qualification: Qualify welding procedures, welders and operators in’

accordance with ANSI B31.9 for shop and project site welding of piping work.

Manufacturer's Inspection: Inspect flanges, fittings and field applied welds in accordance

with manufacturer's standard written quality control procedure in accordance with the

following techniques: :

1. Visual Method: Comply with MSS SP-55 except as otherwise indicated.

2. Radiographic (X-Ray) Method: Employ wherever recommended or required for
pressurized piping systems.

1.3 SUBMITTALS

A

Piping Materials List: Provide a typewritten list which schedules the piping materials to
be used for each system as a function of applicable nominal pipe size ranges. Arrange
schedule in outline form for each specific piping system, e.g., "Chilled Water System,”
"Heating Water System," and the like. Include ASTM, ANSI or other numbers and other
data as necessary to demonstrate compliance with requirements.

Test Procedure: Submit a typewritten checklist type of testing procedure indicating
testing medium (i.e., water, air, nitrogen, and the like), pipe service, pipe and fitting type
and classification, test pressure, pass/fail criteria and any other pertinent data.

PART 2 - PRODUCTS

21 PIPING - GENERAL

A

August 29, 2008
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Provide pipe, tube and fittings of the type, fitting requirements, grade, class, size and
weight indicated or required for each service, as indicated in other Division 23
Specifications. Where type, grade, or class is not indicated, provide proper selection as
determined by installer for installation requirements, and comply with governing
regulations and industry standards.
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2.2

2.3

24

August 29, 2008

‘Al

STEEL PIPE

A

ASTM A53, Hot Dipped, Zinc Coated Welded or Seamless, Grade B: Black, unless
otherwise indicated, schedule as specified.

ASTM A135, Electric Resistance Welded, Grade B: Black, unless otherwise indicated,

> schedule as specified.

COPPER TUBE

A. Temper: Annealed (hard drawn).

B. Water Service: ASTM B88, Type as indicated for each service.
C. Drain, Waste, and Vent (DWV): ASTM B306.

FITTINGS FOR STEEL PIPE

A

General:  Flanges, fittings, unions and other products, mark in accordance with MSS
SP-25. :

Welding Fittings: Wrought carbon steel fittings, ASTM A234, ANSI B16.9, B16.28. Butt-
welding type unless otherwise indicated to be socket welding type.

Branch Connections: From mains or headers 2-1/2 inches or larger, welded tees or
forged welding outlets.

Welding Outlets: "Weldolets” or "Threadolets" equivalent to Bonney Forge. Use forged
welding outlets wherever branch line is at least 1 nominal pipe size smaller than local
main or header.

Threaded Fittings: ANSI B2.1, ASTM A47, 150 PSI rating, except where otherwise
specified, prevailing codes or requirements or Specifications dictate use of 300 PSI

rating. Fabricate from standard malleable iron with dimensions conforming to ANSI
B16.3.

1. Fitting requirements for galvanized steel piping systems to be the same as for
black steel pipe except each to have galvanized coating.
2. Fittings for waste, vent and drainage piping to be drainage pattern type.

Flanges: Carbon steel conforming to ASTM A105, ANSI B16.5, and factory forged in the
USA. Flanges which have been machined, remade, painted, or are nondomestic origin
are not acceptable. Provide raised or full face ends wherever indicated or required.

Unions: ANSI B16.39, ASTM A47, and be fabricated from malleable iron with bronze-to-
iron ground joints rated at 150 percent design operating pressure. Threads: ANS| B2.1.

Fasteners: Semi-finished carbon steel bolts and hex nuts conforming to ASTM A307.
Threads and Dimensions: ANSI B1.1 and B18.2.

Threaded Pipe Plugs: ANSI B16.14.

Thread Lubrican't: RectorSeal No. 5 or Slic-tite Teflon Paste.
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K.

Mechanical Couplings (For Chilled Water Systems Only Not on Heating Hot Water
Systems): :

1.
2.
3.

Manufacturers: Victaulic, Gruvlok, or approved.

Coupling Housings: Malleable iron ASTM A47 or ductile iron ASTM A536.
Coupling Housing Description:  Grooved or rolled mechanical type, which
engages grooved or rolled shouldered pipe ends, encasing an elastomeric
gasket which bridges pipe ends to create seal. Cast in two or more parts,
secured together during assembly with nuts and bolts. Permit degree of
contraction and expansion as specified in manufacturer's published literature.
Gaskets: Mechanical grooved or rolled coupling design, pressure responsive so
that internal pressure - serves to increase seal's tightness, constructed of
elastomers having properties as designated by ASTM D2000. Water Services:
EDPM Grade E, with green color code identification.

Bolts and Nuts: Heat treated carbon steel, ASTM A183, minimum tensile
110,000 PSI. ,

Branch Stub-Ins: Upper housing with full locating collar for rigid positioning
engaging machine-cut hole in pipe, encasing elastomeric gasket conforming to
pipe outside diameter around hole, and lower housing with positioning lugs,
secured together during assembly with nuts and bolts.

Fittings: Grooved or rolled shouldered end design to accept grooved or rolled
mechanical couplings.

T a. ‘Malleable Iron: ASTM A47.

b. Ductile Iron: ASTM A536.

C. Fabricated Steel: ASTM A53, Type F for 3/4 to 1-1/2 inches; Type E or
S, Grade B for 2 to 20 inches.

d. Steel: ASTM A234.

Flanges: Class 125 cast iron and Class 150 steel bolt hole alignment.

a. Malleable Iron: ASTM A47.

b. Ductile lron: ASTM A536.

Pipe/Grooved: Carbon steel, A-53B/A-106B/A135 Schedule 40. Roll or cut

grooved-ends as appropriate to pipe material, wall thickness, pressures, size and

method of joining. Pipe ends to be grooved or rolled in accordance with current

listed standards conforming to ANSI/AWWA C-606.

Pressfit System:

1.
2.

Manufacturers: Victaulic or approved.

Carbon steel Pressfit system for 2 inches and under Schedule 5, 0.065 wall pipe
conforming to ASTM A235, A795 or A53, having a maximum yield strength of
45,000 PSI and a maximum hardness of Rb70. Water, air, chemical, oil and

vacuum systems with working pressures to 300 PSI. UL/FM approved to 175
PSI.

25 FITTINGS FOR COPPER TUBE

A

B.

August 29, 2008
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- Wrought copper/bronze solder joint fittings complying with ANSI B16.22.

DWYV Service:

1.
2.

Cast Copper Solder Joint Drainage Fittings: ANS! B16.23.
Wrought Copper Solder Joint Drainage Fittings: ANSI B16.29.

Wrought or cast copper/bronze rolled joint fittings complying with ANSI B16.22.
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26 MISCELLANEOUS PIPING MATERIALS/PRODUCTS

A

Insulating (Dielectric) Unions: Under no circumstances shall dielectric unions or dielectric
pipe nipples be used on heating hot water, domestic and chilled water on piping
applications, exterior and interior. To isolate ferrous from nonferrous piping, and prevent
galvanic corrosion action, high-grade brass nipples and brass unions at transition points.

Welding Materials: Comply with Section 2-C of ASME Boiler Code, as applicable.
Tin-Antimony Soldering Materials: ASTM B13.

Gaskets for Flanged Joints: ANSI B16.12; full faced for cast iron flanges; raised face for
steel flanges, unless otherwise indicated or recommended by manufacturer. Gaskets:
Minimum 1/8-inch thick fabricated from nonasbestos bases.

Copper-Brazed: Make brazed joints for copper tubing and fittings with code approved
brazing filler alloys meeting ASTM and AWS standards and listings.  Filler alloys of
BCuP2 classification (e.g., "Phos-O" or "Fos-Copper") may not be used to make joints
between copper tubing and cast brass or bronze fittings. Filler alloys containing cadmium
are not approved for use in potable water piping. Installations conform to accepted
published procedures, i.e., UPC Installation Standard 3-75 and CDA Publications. Use of
steel wool for cleaning tube and fittings is prohibited.

2.7 PREINSULATED PIPING SYSTEM

A Manufacturers: Rovanco, Thermacore, PERMA-PIPE or approved.

B. Factory preinsulated piping system, consisting of an inner media carrier pipe, insulation
around the carrier pipe, and a water/vapor seal jacket over the insulation.

C. Carrier Pipe Material: Schedule 40 black steel pipe with 150 PSI malleable screwed
fittings. Type "K" copper with brazed fittings approved.

D. Insulation:  Rigid closed cell polyhrethane, average density of at least 2 Ib./ft.3,
conforming to ASTM C552, Type ll, Class 1, K factor of not more than 0.14
(BTU/in)/(hr/sq.ft./deg. F) at 50F.

E. Outer Casing:

1. PVC pipe of minimum 60 mils thickness.

2. Each factory prefabricated section provides complete sealing of the insulation at
each end of the conduit section by one of the methods listed below. Provide a
permanent water and vapor seal.

3. Carry over the outer casing and extend it to the carrier pipe.

4. Use prefabricated caps specifically designed for end seal of prefabricated
insulation systems. Fabricate caps of the same material as the outer casing.

2.8 UNIONS

A. Steel Pipe Union: 150 PSI malleable iron, brass to iron seat, ground joint, black or
galvanized to match pipe.

B. Copper Pipe Union: 200 PSI working pressure. Bronze body, solder or grooved ends.

August 29, 2008
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Pipes 2 inches and under use ground joint, pipes 2-1/2 inches and larger use flanged
face or grooved ends.
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C.

Insulating Unions: 250 PSI working pressure. Pipe ends and material to match piping.
Electric current below 1 percent of galvanic current. Gasket material as recommended
by manufacturer. Epco or approved.

29 ESCUTCHEONS

A.

Brass material, chrome plated finish. Size sufficient to cover pipe openings through wall,
floor or ceiling. Set screw or spring to secure to pipe. Coordinate opening sizes.

210 ACCESS PANELS

A

Manufacturers: Milcor, Kérp, Elmdor, In-Ryko, Acudor, or approved. Provide two keys
for each set of locks provided.

Provide flush mounting access panels as required for service of fire dampers, cleanouts,
valves, and the like, and other items requiring maintenance or inspection. Where access
panels are located in fire-rated assemblies of building, rate access panels accordingly.
Ceiling access panels to be minimum 24x24 (or required and ‘approved size). Wall
access panels to be minimum 12x12 (or required and approved size).

PART 3 - EXECUTION

31  INSTALLATION

A

August 29, 2008
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General Electrical Equipment Clearances: Do not route piping through electrical rooms,
transformer vaults, elevator equipment rooms, and other electrical or electronic
equipment spaces and enclosures. Within equipment rooms, provide minimum 3 feet
lateral clearance from sides of electric switchgear panels. Do not route piping above any
electric power or lighting panel, switchgear, or similar electric device. Coordinate with
electrical and coordinate exact pipe routing to provide proper clearance with such items.

Installation/Coordination:

1. General:  Comply with basic requirements of Section 23 05 29, Hangers and
Supports for HVAC Piping and Equipment. Install pipe, tube and fittings in
accordance with recognized industry practices which will achieve permanently
leakproof piping systems, capable of performing each indicated service without
piping failure. Install each route with a minimum of joints and couplings, but with
adequate and accessible unions or flanges for disassembly, maintenance, and
replacement of valves and equipment. Reduce sizes by use of reducing fittings.
Align piping accurately at connections, within 1/16-inch misalignment tolerance.
Comply with ANSI B31.9 Code for Pressure Piping.

2. Installed piping not to interfere with maintenance of equipment, opening of doors
or other moving parts nor be directly above or near any portion of electrical
equipment.

3. “Support piping such that connected equipment and flanges do not bear weight of
piping.

4. Adequately support vertical lines at their bases or by a suitable hanger placed in
horizontal line near the riser or, preferably, by a base fitting set on a pedestal.

5. Piping systems are to be installed to drain. Provide properly sized drain valves at
low points.
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6.

10.

11.

12.
13.

Ream pipes after cutting to full bore. Remove foreigh matter from inside of pipe
before installing. Keep installed piping free from dirt and scale and protect open
ends from foreign matter. Use temporary plugs or other approved methods for
opening and closure.
Remake or replace defective, leaking or otherwise unsatisfactory joints or
material. Peening, caulking, or doping of piping is not permitted.
Install piping to prevent stresses and strains to piping and hangers and supports
due to expansion or contraction and building settlement. Provide proper loops,
guides, offsets, anchor points, or expansion joints. Verify with anticipated
settlement or shrinkage of building. Verify construction phasing of project, type
of building construction products and type for coordinating installation of piping
systems. Include provisions for servicing and removal of equipment without
dismantling piping.

Piping Systems Routing Within' Unconditioned Spaces, Plenums, Chases, or

Cavities:

a. Unless absolutely unavoidable, route fluid filled and (or) pressurized
piping systems on the "warm" side of local building wall, roof, or ceiling
thermal insulation batts, boards, or blankets as near to heated space as
practical.

b.  Whenever such routing as described above is entirely impractical or
impossible, provide heat tracing systems to piping, wherever necessary.
Inform Architect before proceeding.

Corrosion Control:  Underground Steel Piping Corrosion Protection: Factory

wrap uninsulated underground steel piping systems with protective coating

composed of a coaltar saturated wrapping tape over a 20 mil thick coal-tar

epoxy coating, equivalent to "Republic X-Tru-Coat." Wrap joints spirally with a

minimum overlap of 1/2 tape width. Extend wrap not less than 3 inches above

grade. . Provide tinker test to check for holidays. Provide cathodic protection to
meet requirements of NACE Standard RP0169-2002. :

Pipe Sleeves:

a. Lay out work in advance of pouring concrete and furnish and set sleeves
necessary to complete work.

b. Floor Sleeves and Exterior Wall Sleeves: Provide sleeves on pipes
passing through concrete or masonry construction. Extend sleeve 1 inch
above finished floor. Caulk pipes passing through floor with nonshrinking
grout or approved caulking compound. Provide "Link-Seal" Type S
sleeve sealing system for slab on grade and exterior walls. Caulk/seal
piping and ductwork passing through fire rated building assembly with UL~
rated assemblies. Provide fire-rated assemblies per local AHJ
requirements.

C. Wall Sleeves: Provide sleeves on pipes passing through concrete or
masonry construction. Provide sleeve flush with finished face of wall.
Caulk pipes passing through walls with nonshrinking caulking compound.
Caulk/seal piping and ducts passing through fire-rated building
assemblies with UL approved fire-rated assemblies. Provide fire-rated
assemblies per local AHJ requirements.

Conform with applicable codes and industry standards.
Install uninsulated piping so that unrestrained direct contact with the structure or
other system installations is avoided. Where contact with or passage through
building or structural features cannot be avoided; firmly anchor piping to, or
isolated from, the structure to prevent noise transmission and occurrence of
physical damage. Install piping to be insulated with adequate clearance around
piping to allow for placement of full thickness insulating material.

C. Pressure Piping Routing:

1.

August 29, 2008
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Route piping, except as otherwise indicated, vertically and horizontally (sloped to
drain). Avoid diagonal runs wherever possible. Orient horizontal routes parallel
with walls and beam lines.
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2. _Install piping as shown or described by diagrams, details and notations on
Drawings or, if not indicated, install piping to provide the shortest route which
does not obstruct usable space or block access for servicing the building and its
equipment.

3. Support piping adjacent to walls, overhead construction, columns and other
structural and permanent enclosure elements of the building. Limit clearance to
1/2 inch wherever furring is indicated for concealment of piping. Allow for
insulation thickness, if any. Locate insulated piping to provide minimum 1-inch
clearance outside insulation.

4, Wherever possible in finished and occupied spaces, conceal piping from view by
locating within column.or beam enclosures, hollow wall construction, or above
suspended ceilings. Do not encase horizontal routes in solid partitions, except
where approved.

D. Preparation:
1. Unions:
a. Insulating (Dielectric) Unions: Comply with manufacturer's instructions
for installing unions wherever piping of dissimilar metals are adjoined.
Install unions in manner which will prevent galvanic action and inhibit
corrosion,
b. Standard Unions: Install where indicated on Drawings and on each side
of pieces of equipment to permit easy removal of equipment.
2. Copper Tubing:
a. Remove burrs from and clean outer surface of tube ends and inner
surface of fittings.
b. Copper-Soldered: Make soldered joints for copper tubing and fittings

with code approved solder alloys meeting ASTM and ANSI standards

and listings. Solder-paste-flux combination fillers are not approved.

Installations to conform to accepted published procedures, i.e., UPC IS

375, 1S 21-80 standards and CDA Publications. Use of steel wool for

cleaning tube and fittings is prohibited. Apply flux as recommended by

manufacturer. Allstate Silver Bearing Solder 430 or other approved
. solder alloys which do not contain lead or cadmium.

C. Copper-Brazed: Make brazed joints for copper tubing and fittings with
code approved brazing filler alloys meeting ASTM and AWS standards
and listings. Filler alloys of BCuP2 classification (e.g., "Phos-0" or "Fos-
Copper”) may not be used to make joints between copper tubing and
cast brass or bronze fittings. Filler alloys containing cadmium are not
approved for use in potable water piping. Installations to conform to
accepted published procedures, i.e., UPC IS 3-75 standards and CDA
Publications. Use of steel wool for cleaning tube and fittings is
prohibited. Remove bonnets and nonmetallic seats on valves and cool
body with damp cloth while soldering or brazing. Remove excess flux
from completed joints in accordance with manufacturer's instructions and
code standards.

d. Copper-Rolled Joints: Pipe ends clean and free from indentations,
projections and roll marks in the area from pipe end to rolled area for
proper sealing of gasket. Apply a thin uniform coat of nonpetroleum-
based lubricant to the gasket, coupling or housing by brush or hand.
Place the gasket over one pipe end, the pipe ends aligned and brought
together, and the gasket positioned between rolled area and pipe ends.
Assemble the coupling housing over the gasket with housing keys
engaging both rolled areas. Insert the bolts and nuts started, uniformly
tighten until the housing bolt pads are firmly together, metal to metal.

e. Pressurized Service: :

1) Unless otherwise indicated, wrought copper/bronze solder joint
fittings complying with ANSI B16.22.1995.
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2) Copper Tube Unions: Standard products as recommended by
manufacturer for use in the service. Rated at 150 percent design
operating pressure. ' ‘

3) Mechanically Formed Tee Connections:

a) Form mechanically extracted collars in a continuous

: operation consisting of drilling a pilot hole and drawing
out the tube surface to form a collar having a height of
not less than three times the thickness of the tube wall.
Fully adjustable collaring device to ensure roper
tolerance and complete uniformity of the joint.

b) Notch the branch to conform with the inner curve of the
run tube and dimpled to ensure penetration of the
branch tube into the collar is of sufficient depth for
brazing and that the branch tube does not obstruct the
flow in the main line tube.

c) Braze joints in accordance with the Copper Development
Association Copper Tube Handbook using B-cup series
filler metal. Note: Soft soldered joints will not be

permitted.
3.2 FIELD QUALITY CONTROL
A Inspection:

1. Upon completion of installation of plumbing fixtures and after units are water
pressurized, test fixtures to demonstrate capability and compliance with
requirements. When possible, correct malfunctioning units at site, then retest to
demonstrate compliance; otherwise, remove and replace with new units and
proceed with retesting.

2. Inspect each installed unit for damage to finish. If feasible, restore and match
finish to original at site; otherwise, remove fixture and replace with new unit.
Feasibility and match to be judged by Architect. Remove cracked or dented units
and replace with new units.

3.3 ADJUSTING AND CLEANING
A General: Clean exterior surfaces of installed piping systems of superfluous materials,
and prepare for application of painting, insulation, or coatings, if any.. Comply with the
preparation requirements of Section 23 05 53, Identification for HVAC Piping and

Equipment, and Section 23 07 00, HVAC Insulation, as applicable. Flush out water filled

or drainage piping systems with clean water, and flush other piping systems with dry air

or nitrogen after completing required tests. Inspect each segment of each system for
completion of joints, supports, and accessory items.
B. Inspection: Inspect pressurized piping in accordance with the procedures of ANSI B31.9.
34  PROTECTION
A. Protect piping from damage. Replace damaged items with new.
3.5 ESCUTCHEONS
A Install on exposed pipes passing through walls or floors.
3.6 PIPE TEST
A General:

1. Make tests in presence of Architect or authorized representative.
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2. Make test before pipes are concealed.
3. Fill system and remove air from system at least 24 hours before test begins.
4. Correct leaks in screwed fittings by remaking the joint. Cut out leaks in welded

joints and reweld; caulking is not permitted.

B. Water piping: Apply test pressure of 125 PSI and maintain for 1 hour with no visible
leaks and no appreciable drop after the test pump has been disconnected.

3.7 ACCESS PANELS

A. Install wall and ceiling access panels to provide access to concealed valves, fans,
motors, shock arrestors, fire dampers, terminal units, coils and other mechanical items
needing service. Provide access panels at locations required or specified herein.
Coordinate locations/sizes of access panels with Architect prior to work.

END OF SECTION
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SECTION 23 05 13

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A

B.

Work Included: Materials, installation and testing of motors and starters.

Refer to Specification sections for each system medium (i.e., hydronics, gas, and the
like), for motor/starter application.

1.2 QUALITY ASSURANCE

A

B.

Motor Manufacturers:

1. General Electric, Westinghouse, U.S. Motors, Wagner, Century/Gould, Louis-
Allis, Reliance, Marathon, or approved.

2. Standards: ANSIIEEE 112 and NEMA MG-1.

Starter Manufacturers:

1. Allen Bradley, Square D, General Electric, Siemens, Furnas, Eaton Electrical, or
approved.

2. Manufacturer is certified 1ISO 9002 facility 3, UL listed.

13 SUBMITTALS

A

Product Data: Submit manufacturer's technical product data, motor efficiency, installation
instructions, and dimensioned drawings for each type of motor or starter.

Maintenance Data: Submit maintenance data and parts list for each type. Include this
data, product data, and certifications in maintenance manual.

PART 2 - PRODUCTS

21 ELECTRIC MOTORS

A

August 29, 2008
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Motors:  Energy efficient, suitable for nonoverloading operation, and capable of
continuous operation at full nameplate rating. Motors 1 HP and larger must meet Energy
Policy act of 1992. Motors to be high efficient type similar to Century/Gould E-plus.

Take NEMA standards as minimum requirements for motor design and performance.
Motors suitable for load, duty, voltage, frequency, hazard and for service and location
intended. Motors, unless specified otherwise, to be general purpose open dripproof type,
ball bearing equipped, 40C temperature rise; and rated for continuous duty under full
load. Motors to have name plate giving manufacturer's name, shop number, HP, RPM
and current characteristics.

Motors smaller than 1/2 horsepower, 1 phase; and motors 1/2 horsepower and larger, 3
phase and voltage as indicated on Drawings. Maximum motor speed of 1750 RPM,
unless otherwise noted. One phase motors to have internal thermal overload protection
with automatic reset.
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D.

Motors for belt drive to have adjustable bases with set screw to maintain belt tension.
Motor horsepowers indicated on the Equipment Schedule on Drawings are the minimum
size acceptable. -

Provide two-speed motors where indicated on schedule or in sequence.

Provide inverter rated motors per NEMA MG1-31 where variable frequency drives are
applied or soft start starters.

2.2 STARTERS

A

August 29, 2008
\A

Single Phase Motors:

1. Manual across-the-line starting switch having toggle-operated switch pilot
running light and built-in thermal overload device with heating element rated not
more than 115 percent motor full load current indicated on name plate of motor to
be protected. Surface mount starters. Provide NEMA-1 enclosure.

2. Overload relays to be melting alloy type with a replaceable control circuit module.
Thermal units to be interchangeable. Starter to be nonoperative if thermal unit is
removed. :

3. Single phase motors with automatic controls. Provide motor rated relay with coils

rated for control voltage.
Starters up to size 8 to be suitable for the addition of a minimum of three external
auxiliary contacts (normally open or normally closed). Contactor, coils, and relays to
perform the control functions of the associated equipment and control sequence.

Three phase motors up to and including 15 HP:

1. Provide enclosed type magnetic across-the-line starter with thermal overload and
under voltage protection. :

2. Operator: "Start-Stop" pushbutton, except where automatic control is indicated
on Drawings or specified. Then provide "Hand-Off-Auto" selector switch.

3. Starters for 3 phase motors to have overload protection in each of the three legs,
with external manual reset.

4. Unless indicated on Drawings or in Specifications, furnish motor starters with a
neon pilot light. Neon lights are required for all exhaust fan switches.

5. Equip starters with integral transformer and coil for control circuit. Coordinate

coil voltage with control voltage.

For 3 phase motors greater than 15 HP:

1. Provide combination starter and fused safety disconnect integral in the same
enclosure. Utilize Type 'RK' or 'L' fuses. Provide fuse block with rejection type
fuse holders. Size fuses per motor manufacturer's recommendations.

2. Provide a solid-state reduced voltage starter, consisting of power section, one-
piece removable printed circuit logic board and field wiring interface terminals.
Logic board uses quick disconnect plug-in connectors for current transformers
inputs, line-and-load voltage inputs, SCR gate firing output circuits and status
panel. Three phase current sensing via current transformers. Class 10
electronic overload protection.

3. Motor starters to include the following protections:

Inverse time running overcurrent protection.

250 percent to 500 percent current limit adjustment

Minimum and maximum voltage adjustments.

Voltage stability adjustment.

Single-phase protection with built-in short-time delay.

Undervoltage protection with built-in short time delay.

~poopop
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g. MOV surge suppression protection of SCRs rated 10 percent above the
rated voltage.
h. Phase seguence protection.

4. Display: Door-mounted status LCD alphanumeric or LED display indicating run,
undervoltage, phase loss, phase current unbalance, overcurrent trip,
overtemperature, current limit, end of ramp, and incorrect phase rotation.

5. Enclosure:  NEMA 12.  Operator: "Start-Stop” pushbutton, except where
automatic control is required, then provide "Hand-Off-Auto” selector switch

6. Input/Output Relays: Provide relays as required to provide the control sequence.

7. UL 508 listed.

E. Motor starters for equipment not installed in Division 26, Section 26 24 19 "Motor Control"

to be furnished and installed by Division 23.

F. Shaft Grounding:

1.

Provide shaft grounding assembly on all motors controlled by variable frequency
drive. Shaft grounding device to be in the form of brush that resides on the motor
shaft.  Brush assembly shall be capable of tolerating misalignment and
maintaining rotating contact throughout the motor's life.

Material:  Material used in the grounding assembly shall be stable material
commonly used within industry that is not believed to constitute a hazardous
material under Office of Safety and Health Act (OSHA regulations.

Brushes: Specifically developed carbon compounds of sustained performance
with sear life expectancy of 3 years minimum.

Seals: In wet or severe environment applications, brush contact area shall be
sealed type to keep contaminants from entering the shaft grounding system.

For clean room air handling systems, the shaft grounding assembly shall be of
the type that contains the wear products within a special enclosure within the
shaft grounding system.

Shaft grounding assembly installation shall not affect the motor manufacturer
warranty. Where the severe environment conditions require application of the
shaft grounding types that are screwed into the motor shaft, the installation of the
shaft grounding system shall be performed either by the motor manufacturer or
by the motor manufacturer authorized facility.

Manufacturer: Shaft Grounding Inc. or approved.

Bond the brush to the closest ground point using code sized green insulated
stranded copper conductor per manufacturer instructions.

Test and verify the performance of the assembly to ensure that under no
conditions the shaft exceeds 3 volts.

23 DISCONNECTS

A Provided by Division 26 unless otherwise specified.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install a soft start per the manufacturer's specifications with a minimum clearance of 4
inches on each side of the enclosure.

B. Include a standard wiring diagram for making the appropriate electrical connections.

August 29, 2008
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3.2 START UP

A. For soft starters provide the services of a qualified technician to program, test, and start
up soft starts furnished under this Specification.

END OF SECTION
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SECTION 23 05 23

GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

11 SUMMARY

A Work Included: ‘Materials, installation and testing of valves, including the following:
1. Globe valves.
2. Drain valves.
3. Ball valves.
4. Balancing valves.
5. Butterfly valves.

B. Refer to Specification sections for each system medium (i.e., hydronics and the like), for
valve application.

1.2 QUALITY ASSURANCE

A Manufacturer's Qualifications: Firms regularly engaged in manufacture of valves of types
and sizes required.

1.3 SUBMITTALS

A. Product Data: Submit manufacturer's technical product data, installation instructions, and
dimensioned drawings for each type of valve.

B. Maintenance Data: Submit maintenance data and parts list for each type valve. Include
this data, product data, and certifications in maintenance manual.

PART 2 - PRODUCTS

21  VALVES - GENERAL

A General:
1. Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe

size.
2. Operators: Provide handwheels, fastened to valve stem, for valves other than

quarter-turn. Provide lever handle for quarter-turn valves 6 inches and smaller,
and four inches and smaller for plug valves. Provide gear operators for quarter-
turn valves eight inches and larger. Provide chain-operated sheaves and chains
for overhead valves.

3. End Connections: Mate with pipe, tube and equipment connections. Where
more than one type is indicated, selection is installer's option.

B. Service:
1. Water Shutoff and Isolation Valves:
a. Pipe Sizes 2-1/2 Inches and Smaller: Ball valve.
b. Pipe Sizes 3 Inches and Larger: Butterfly valve.
2. Drain Service; All Pipe Sizes: Drain valves.
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C.

* Manufacturers:  Crane, Fairbanks, Anvil, Jenkins, Kennedy, Walworth, Red/White

(commercial grade), Mueller, Legend, Conbraco, Nibco, DeZurik, Hays, Powell,
Stockham, Hammond, Watts, Milwaukee, Victaulic, or approved. Note: See individual
sections for specialty valves (balancing valves, pressure regulators, relief valves,
earthquake valves, gas valves).

22 GLOBE VALVES

A

2 Inches and Smaller: Class 125, bronze body, screw-in bonnet, integral seat, renewable
disc, straight body, Nibco 211. Angle body, Nibco 311.

2-1/2 Inches and Larger: Class 125, iron body, bolted bonnet, flanged ends, renewable
seat and disc, bronze mounted. Straight Body: Nibco F-718-B. Angle Body: Nibco
F-818-B.

23 DRAIN VALVES

A

Class 125, bronze body, screw-in bonnet, rising stem, composition disc, 3/4-inch hose
outlet. Threaded: Nibco 73. Solder: Nibco 72.

24 BALANCING VALVES

A

Bronze with a machined orifice flow restriction, multi-turn globe type valve, internal
O-rings, rated working pressure of at least 240 PSIG (175 PSI iron construction, 2-1/2
inches and larger), flow setting indicating pointer and calibrated nameplate, memory
stops, and pressure readout port with integral check valve on each side of the orifice.
Bell & Gossett, Armstrong, Nibco, Wheatley, Tour & Anderson, or lllinois.

Combination check valve/balancing valve not allowed, 1/4 turn plug type allowed on 8
inches and larger pipe only.

2.5 BALL VALVES

A

2-1/2 Inches and Smaller: 150 PSI, bronze body, full port, bronze trim, three-pieée
construction, TFE seats and seals. Threaded: Nibco T-595-Y. Soldered: Nibco S-595-
Y.

3 Inches and Larger: 150 PSI, cast iron body, full port, two-piece body, TFE seats with
stainless steel ball. FDA rated for potable water. Flanged Connection: Watts G4000.

Victaulic Series 721 Standard Port Ball Valve: 2- to 4-inch ductile iron, ASTM A536,
micro finish steel chrome plated or stainless steel ball and stem. TFE seats, 600 PSI.

2.6 BUTTERFLY VALVES

A

B.

August 29, 2008
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Select lug type valves.

6 Inches and Smaller: 200 PSI, ductile iron body, extended neck, aluminum bronze disc,
reinforced resilient EDPM seat, manual lever and lock. Nibco LD2000, or Victaulic 300
for mechanical coupling fittings.
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27 ACCESS PANELS

A. Provide flush mounting access panels as required for service of fire dampers, cleanouts,
valves, and the like, and other items requiring maintenance or inspection. Where access
panels are located in fire-rated assemblies of building, rate access panels accordingly.
Ceiling access panels to be minimum 24x24 (or required and approved size). Wall
access panels to be minimum 12x12 (or required and approved size).

B. Manufacturers: Milcor, Karp, Elmdor, In-Ryko, Acudor, or approved. Provide two keys
for each set of locks provided.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Install valves where required for proper operation of piping and equipment, including
valves in branch lines where necessary to isolate sections of piping. Locate valves so as
to be accessible and so that separate support can be provided when necessary.
B. Install valves with stems pointed up, in vertical position where possible, but in no case
with stems pointed downward from horizontal plane unless unavoidable. Install valve
drains with hose end adapter for each valve that must be installed with stem below

horizontal plane.

C. Insulation:  Where insulation is indicated, install extended stem valves, arranged in
proper manner fo receive insulation.

D. Mechanical Actuators: Install with chain operators where indicated. Extend chains to 5
feet above floor and hook to clips to clear aisle passage.

E. Stem Selection: Outside screw and yoke stems, except provide inside screw, nonrising
stem where space prevents full opening of OS&Y valves.

F. Seats: Renewable seats, except where otherwise indicated.

G. Balancing Valves: Install with minimum 4 pipe diameters, straight inlet and outlet pipe or
per manufacturer's recommendations.

3.2 VALVE ADJUSTING AND CLEANING

A. Inspect valves for leaks. Adjust or replace packing to stop leaks. Replace valve if leak
persists.
B. Valve ldentification. Tag valves per "Identification for HVAC Piping and Equipment.”
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3.3 ACCESS PANELS

A. Install wall and ceiling access panels to provide access to concealed valves, fans,
motors, shock arrestors, fire dampers, terminal units, coils and other mechanical items
needing service. Provide access panels at locations required or specified herein.
Coordinate locations/sizes of access panels with Architect prior to work.

END OF SECTION
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SECTION 23 05 29

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11 SUMMARY

A

Work Included: Material and installation of supports, anchors and sleeves including:
horizontal piping hangers and supports; vertical piping clamps; hanger rod attachments;
building attachments; saddles and shields; miscellaneous metals, miscellaneous
materials; roof equipment supports; anchors; equipment supports; wall and floor sleeves;
and escutcheon plates.

1.2 QUALITY ASSURANCE

A

Manufacturers: Firms regularly engaged in the manufacture of supports and anchors, of
types and sizes required.

Regulatory Requirements:

1. Provide pipe hangers and supports whose materials, design and manufacture
comply with MSS SP-58, "Pipe Hangers and Supports - Materials, Design and
Manufacture,” latest edition.

2: Select and apply pipe hangers and supports complying with MSS SP-69, "Pipe
Hangers and Supports - Selection and Application,” latest edition.
3. A copy of the above-referenced standards on the construction site at all times.

Seismic: Provide per Section 23 05 48, Vibration and Seismic Controls for HVAC Piping
and Equipment.

Manufacturers: B-Line, Eicen Metal Products Co., F&S Control, Globe, Kindorf, Kinline,
Michigan, Superstrut, Unistrut, Power-Strut. Note: See individual Sections for roof
equipment support.

13 SUBMITTALS

A

August 29, 2008
V.1

Submit the following:

1. Manufacturer's technical product data, including installation instructions, for each
type of support, anchor and sleeve. Include UL approval drawing from
manufacturer for each different pre-engineered firestop assembly.

2. Assembly type shop drawings for each type of sleeve, indicating dimensions,
weights, required clearances, and methods of assembly of components.
3. Shop drawings for each individual roof pipe curb assembly, indicating number

and location of each pipe or conduit which is to pass through the curb. Indicate
pipe insulation requirements.
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PART 2 - PRODUCTS

21

2.2

August 29, 2008
V.1

PIPING HANGERS AND SUPPORTS

General:

1. Horizontal Piping Hangers and Supports-Horizontal and Vertical Piping, and
Hanger Rod Attachments: Factory fabricated horizontal piping hangers and
supports complying with MSS SP-58, to suit piping systems, in accordance with
MSS SP-69 and manufacturer's published product information. Use only one
type by one manufacturer for each piping service. Select size of hangers and
supports to exactly fit pipe size for bare piping, and to exactly fit around piping
insulation with saddle or shield for insulated piping. Provide copper-plated
hangers and supports for uninsulated copper piping systems.

2. Building Attachments: Factory fabricated attachments complying with MSS
SP-58, selected to suit building substructure conditions, in accordance with MSS
SP-69 and manufacturer's published product information. Select size of building
attachments to suit hanger rods.

3. Saddles and Shields: Factory fabricated saddles or shields under piping hangers
and supports for insulated piping. Size saddles and shields for exact fit to mate
with pipe insulation. 1/2 round, 18 gauge, minimum 12 inches in length (4-inch
pipe and larger to be three times longer than pipe diameter).

4. Roller Hangers: Adjustable roller hanger. Black steel yoke, cast iron roller.
5. Concrete Inserts: Malleable iron body, black finish. Lateral adjustment.
6. Continuous. Concrete Insert: Steel construction, minimum 12 gauge.

Electrogalvanized finish. Pipe clamps and insert nuts to match.

Pipe Hangers Size 2 Inches and Smaller: Adjustable swivel ring hanger, UL listed.
Michigan 100 or 101.

Pipe Hangers Size 2-1/2 Inches and Larger: Adjustable clevis type, UL listed. Michigan

.400.

Riser Clamps: Steel, UL listed. Michigan 510 or 511. Copper coated; Michigan 368.
Plumbers Tape: Not permitted as pipe hangers or pipe straps.
Michigan numbers are indicated for type and quality. Comparable products

manufactured by Globe, Elcen, B-Line, Kindorf, Kinline, Unistrut, Anvil, Super Strut,
Tolco, PHD, Power-Strut, or approved.

ROOF EQUIPMENT SUPPORTS

General: :

1. Coordinate the location and type of each roof equipment support with the roofing
system supplier. Coordinate systems to maintain roof warranty.

2. Minimum 18 gauge galvanized steel with fully mitered and welded corners,

internal bulkhead reinforcing, integral base plates, pressure-treated wood nailer,
and 18 gauge galvanized steel counterflashing. Provide insulated curbs where
surrounding roof is insulated.

3. Compensate for slope in roof so top of support is level.
4, Construct curb to withstand seismic forces.
Manufacturers:
1. Equipment Supports: Pate ES, Custom Curb, Vibrex, or Thycurb.
2. Equipment Curbs: Pate PC, Custom Curb, Vibrex, or Thycurb.
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3. Pipe Curb Assemblies: Pate PCC, Custom Curb, Vibrex, or Thycurb.
23 WALL AND FLOOR SLEEVES

A General:
1. "Link-Seal” Pipe Sleeves: Neoprene gasket links bolted together around an
interior sleeve forming a watertight seal. Provide Type S unless otherwise noted.
Thunderline Corporation, or approved.
2. Pre-Engineered Firestop Pipe Penetration Systems: UL listed assemblies for
maintaining fire rating of piping penetrations through fire-rated assembilies.
Comply with ASTM E814.

3. Insulating Caulking: Eagle, Pitcher Super 66 high temperature cement, or
approved.
4 Fabricated Accessories:
a. Steel Pipe Sleeves: Fabricate from Schedule 40 black or galvanized
steel pipe. Remove end burrs by grinding.
b. Sheet Metal Pipe Sleeves: Fabricate from G-90 galvanized sheets

closed with lock-seam joints. Provide the following minimum gauges for
the sizes indicated: '

1) Sleeve Size four Inches in Diameter and Smaller: 18 gauge.
2) Sleeve Sizes five to six Inches: 16 gauge.
3) Sleeve Sizes seven Inches and Larger: 14 gauge.

c. Fire-Rated Safing Material:

1) Rockwool Insulation: Complying with FS-HH-I-558, Form A,
Class 1V, six Ibs. fcu.ft. density with melting point of 1985F and K -

value of 0.24 at 75F.
2) Calcium Silicate Insulation: Noncombustible, complying with
FS-HH-1-523, Type Il, suitable for 100F to 1200F service with K
value of 0.40 at 150F.
24 ANCHORS
A. General: Anchor supports to existing masonry, block and tile walls per anchoring system

manufacturer's recommendations or as modified by project structural engineer.

B. Manufacturers: Anchor-It, Hilti Hit System, Epcon System, or Power Fast System.

PART 3 - EXECUTION
31 PREPARATION

A Examine the Drawings and coordinate for verification of exact locations of fire and smoke
rated walls, partitions, floors and other assemblies. Indicate, by shading and labeling on
Record Drawings such locations and label as "1-Hour Wall," "2-Hour Fire/Smoke Barrier,"
and the like. Determine proper locations for piping penetrations. Set sleeves in place in
new floors, walls or roofs prior to concrete pour or grouting.

B. Install hangers, supports, anchors and sleeves after required building structural work has
been completed in areas where the work is to be installed. Coordinate proper placement
of inserts, anchors and other building structural attachments.
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3.2 INSTALLATION

A

August 29, 2008
V.1

Building Attachments: Install within concrete or on structural steel or wood. Install
additional building attachments where support is required for additional concentrated
loads, including valves, flanges, guides, strainers, expansion joints, and at changes in
direction of piping. Install concrete inserts before concrete is placed; fasten insert secure
to forms. Where concrete with compressive strength less than 2500 PSI is indicated,
install reinforcing bars through openings at top in inserts.

Hangers and Supports:

1. Group parallel runs of horizontal piping to be supported together on trapeze-type
hangers. Maximum spacings: MSS SP-69. Where piping of various sizes is to
be supported together by trapeze hangers, space hangers for smallest pipe size
or install intermediate supports for smaller diameter pipe. Do not support piping

from other piping.

2. Support fire protection piping independently of other piping.

3. Prevent electrolysis in support of copper tubing by use of hangers and supports
which are copper plated.

4. Allow controlled 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.

5. Piping live and dead loading and stresses from movement will not be transmitted
to connected equipment.
6. Insulated Piping: Provide protection saddles where insulation without vapor

barrier is indicated. Provide protection shields on insulated piping where
. insulation with a vapor barrier is indicated.
7. Hanger Spacing:
Steel Pipe 1 Inch and Smaller: 6 feet.
Steel Pipe 1-1/4 Inches and Larger: 10 feet.
Copper Tubing 1-1/2 Inches and Smaller; 6 feet.
Copper Tubing 2 Inches and Larger: 10 feet. .
90 Degree Offsets: Within 2 feet, both sides of offset.

PoOoCR

Anchors: Install at ends of principal pipe runs where indicated on Drawings. Make
provisions for preset of anchors as required to accommodate both expansion and
contraction of piping.

Roof Equipment Supports, Equipment Curbs, and Pipe Curb Assemblies:

1. Provide prefabricated units for roof membrane and insulation penetrations related
to mechanical equipment. Coordinate with roofing system. Set supports on the
structural deck. Do not set supports on insulation or roofing. Provide level
supports by prefabricated pitch built into the curb.

2. Equipment Supports: Provide for roof mounted equipment which does not
require a structural roof deck penetration (i.e., condensing units).

3. - Equipment Curbs: Provide for equipment which requires a structural roof deck
penetration other than piping or conduit (i.e., fans, ducts).

4. Pipe Curb Assemblies: Provide for piping and electrical conduit which penetrates

the structural roof deck to service equipment above the roof level (i.e., refrigerant
piping, electrical power and control wiring).

5. Piping above roof to be supported with freestanding roof pipe supports unless
detailed otherwise.

Escutcheon Plates: Install around horizontal and vertical piping at visible penetrations
through walls, partitions, floors, or ceilings, including penetrations through closets,
through below ceiling corridor walls, and through equipment room walls and floors.
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F.

"Link-Seal" Pipe Sleeves: Install at exterior wall piping penetrations. For penetrations
below grade provide Schedule 40 steel sleeve with 1-inch, continuously welded, "weep
ring” centered on length of sleeve.

Fabricated Pipe Sleeves:
1. Provide either steel or sheet metal pipe sleeves accurately centered around pipe
‘ routes. Size such that piping and insulation, if any, will have free movement
within the sleeve, including allowance for thermal expansion. Sleeves not to be
more than 1 pipe size larger than piping or piping plus insulation size.

2. Length: Equal to thickness of construction penetrated, except extend floor
sleeves 1/4 inch above floor finish and, where floor surface drains to a floor drain,
extend floor sleeve 3/4 inch above floor finish.

3. Provide temporary support of sleeves during placement in concrete and other
work around sleeves. Provide temporary end closures to prevent concrete and
other materials from entering pipe sleeves.

4. Seal each end airtight with a resilient nonhardening sealer.

Installation of metallic or plastic piping penetrations through non fire-rated walls and

partitions and through smoke-rated walls and partitions:

1. Install fabricated pipe sleeve.

2. After installation of sleeve and piping, tightly pack entire annular void between
piping or piping insulation and sleeve 1.D. with specified material.

Piping penetrations through fire-rated (1 to 3 hour) assemblies: Select and install pre-
engineered pipe penetration system in accordance with the UL listing and manufacturer's
recommendation.

3.3 ADJUSTING AND PAINTING

A.

Adjust hangers so as to distribute loads equally on a