Cal Poly University, San Luis Obispo 2024
Standard Specifications

SECTION 22 00 00 - GENERAL PLUMBING REQUIREMENTS

PART 1 - GENERAL

1.1
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DESCRIPTION
Specification requirements defined in Division 22 of this Specification apply to, and

are in addition to the work associated with equipment, systems, materials, and

installation requirements specified in Division 23. Contractor shall provide the

requirements specified in Division 22 to obtain complete systems, tested, adjusted,

and ready for operation.

All Fixtures, Equipment, and Valves locations shall be designed and Installed to be Accessible,
Readily (Readily Accessible). Capable of being reached quickly for operation, renewal,

or inspections without requiring those to whom ready access is requisite to take actions

such as to use tools (other than keys), to climb over or under, to remove obstacles, or to resort
to portable ladders, and so forth.

RELATED WORK
Division 01 - General Requirements
Section 07-84-00 - Firestopping
Division 21 - Fire Suppression
Division 23 - Heating Ventilation and Air Conditioning HVAC
Division 25 - Integrated Automation
Division 26 - Electrical
Division 33 — Utilities
Campus Standard Details - 3000 - Drainage
Campus Standard Details - 6000 - Utilities

PART 2 - PRODUCTS

2.1

Not Applicable to this Section.

PART 3 - EXECUTION

3.1

Not Applicable to this Section.

END OF SECTION 22 00 00
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING
PART 1 - GENERAL

1.01 SECTION INCLUDES
A. General Design Information

1. Following is a brief description of the features which should be incorporated in the
specifications for various plumbing materials and equipment. Where a specific product is
stated with model number, that product should be used as the basis of design and listed
as the first named in the specifications. Manufacturers listed without model number are
intended to give the designer input on manufacturers whose products have been foundto
be acceptable.

2. All Fixtures, Equipment, and Valve locations shall be designed to be Accessible, Readily
(Readily Accessible). Capable of being reached quickly for operation, renewal, or
inspections without requiring those to whom ready access is requisite to take actions such
as to use tools (other than keys), to climb over or under, to remove obstacles, or to resort
to portable ladders, and so forth.

B. General Quality Level:

1. Generally, plumbing material and equipment selected should be institutional grade.Long
life and simple low-cost maintenance are critical attributes for nearly all University
projects. Plumbing fixtures in public areas should also be selected to endure rough use
and daily janitorial cleaning.

C. General-Duty Valves Requirements:

1. Isolation Valves: Provide sufficient number of valves for ease of service, and toreduce
inconvenience to users due to outages and draining of systems for minor repairs.

2. Ball valve: Provide with stainless steel ball and stem from and from '2"-1.5" and from 2" up
either bronze gate valve or epoxy coated resilient wedge iron body gate valve.

3. Relief valves: Daylight to a conspicuous location. Plumb to sewer.

4. All Fixtures Valves shall be installed to be Accessible, Readily (Readily Accessible). Capable of
being reached quickly for operation, renewal, or inspections without requiring those to whom
ready access is requisite to take actions such as to use tools (other than keys), to climb over or
under, to remove obstacles, or to resort to portable ladders, and so forth.

D. Identification for Plumbing Piping and Equipment Requirements:

1. Identification Charts: Location should be reviewed and approved by Project Managerin
consultation with Facility Services.

2. Piping Service: Identification Tags: Provide with abbreviated legend on 1st line and pipe
size on 2nd line. Locate to be visible from exposed points of observation. Where 2 or more
pipes run parallel, place printed legend and other markers in same relative location.
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3. Valves Service Identification Tags: Provide with abbreviated legend on 1st line and valve
service chart number on 2nd line. Identification Charts: Provide two (2) satin finished
extruded aluminum frames with rigid clear plastic glazing; 8-1/2 x 11 inches, minimumfor
each chart. In addition, provide electronic copy of each chart.

E. Keys for Cabinets and Padlocks:

1. Cabinets and Equipment: Provide 2 keys per panel. Coordinate with Section 08 06 05 - Key
Schedule.
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2. Padlocks: Coordinate with Section 08 06 05 - Key Schedule.

3. Closeout Submittal: Provide panel keys separated and labeled. Provide location, room
number, quantity, manufacturer name and model numbers of keys, and coordinate
closeout submittal with Section 08 06 05 - Key Schedule.

F. Testing

1. All new piping shall be tested prior to tie in to existing systems.

2. Do not test against existing valves when connecting into an existing system. Provide aslip
blind at the valve flange or other suitable isolation.

3. Test gauges shall have 3' minimum dial, with oil fill and gauge cock. Gauge calibration
shall be verified to the satisfaction of the University's Inspector prior to commencing
testing.

4.  Domestic and Industrial Hot & Cold-Water Piping

5. 150 PSIG test line pressure when connecting to existing system within an existing building
for a period of 4 hours using a test medium of water.

6. 200 PSIG test pressure for a period of 4 hours using a test medium of water for portionsof
the system which serve both the fire suppression system and the domestic water.

7. Drain, Waste & Vent Piping Including Lab Waste: 10 feet of head for a period of 1 hour
using a test medium of Water.

8.  Natural Gas Piping: 50 PSIG test pressure for a period of 4 hours using a test medium of
air.

9.  Compressed Air Piping: 150 PSIG test pressure for a period of 4 hours using a test medium
of air.

10. Pure Water Piping Systems: 100 PSIG test pressure fora period of 4 hours using atest

medium of purified water. See 22 05 19 Meters and Gages for Plumbing Piping

a. Water meters for domestic water should be nutating disk type sufficiently accurateto
record the lowest expected flow (typically the flush of a single low flush toilet).
Provide compound metering if necessary to accommodate a large range of flows.

b. Provide a permanently piped full size meter bypass on all domestic water services 3"
and larger. Valving should be arranged so that the meter can be removed without a
disruption of water service.

c.  All water meters should record in cubic feet.

d. Meters for irrigation may be either nutating disk or turbine type depending on
expected flow.
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PART 2 - PRODUCTS

2.1 Not Applicable to this Section.

PART 3 - EXECUTION

3.1 Not Applicable to this Section.

END OF SECTION 22 05 00
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SECTION 22 05 48 - VIBRATION, NOISE AND SEISMIC CONTROLS FOR PLUMBING

EQUIPMENT AND PIPING

<NOTE TO REVIEWER: ALL COLORED AND BRACKETED TEXT SHOULD BE REVIEWED, EDITED,

AND CONVERTED TO BLACK TEXT PRIOR TO PUBLICATION OF THESE
SPECIFICATIONS >

PART 1 - GENERAL

1.1

A

1.2

13

RELATED DOCUMENTS

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

In the event of conflict regarding mechanical vibration control requirements between
this Section and any other Section, the most conservative provision shallgovern.

COMMISSIONING <EDIT OR DELETE AS APPROPRIATE>

Comply with the requirements of Specification Section 01 91 13
COMMISSIONING REQUIREMENTS for the commissioning of the various
building systems.

SUMMARY

This Section specifies the requirements for vibration control systems to be used in all phases
of mechanical work.

This Specification provides the necessary design for the avoidance of excessive vibration in
the building due to the operation of machinery or equipment and/or due tointerconnected
piping, conduit, or structures.

Due to the nature of this facility the design criteria may exceed those of normal
industrial construction. It is imperative that close attention be paid to all specifications
and details for noise and vibrationcontrol.

This Section includes the following:

Isolation pads.

Isolation mounts.

Restrained elastomeric isolation mounts.
Spring isolators.

Elastomeric hangers.

Spring hangers.

Pipe riser resilient supports.
Resilient pipe guides.

Seismic snubbers.

Restraining braces and cables.
Vibration isolation equipment bases.
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1.4 DEFINITIONS
A IBC: International Building Code.
B. ICC-ES: ICC-Evaluation Service.
C. OSHPD: Office of Statewide Health Planning and Development for the State of California.
D. Accessible: Readily (Readily Accessible). Capable of being reached quickly for operation, renewal, or

inspections without requiring those to whom ready access is requisite to take actions such as to use
tools (other than keys), to climb over or under, to remove obstacles, or to resort to portable ladders,
and so forth.

1.5 RELATED WORK

A. This Section shall be in conjunction with the following specifications and related
Contract Documents to establish the total requirements for mechanical vibration
control.

1. Section 22 00 00 - Basic Plumbing Requirements
2. Table 22 05 48 — Vibration Isolation Schedule, [as attached at the end of
this Section][as shown in the drawings].

1.6 CONTRACTOR'’S GENERAL RESPONSIBILITIES

A The Contractor shall bring to the Architect's attention prior to installation any conflicts
which will result in unavoidable contact between the building structure and the isolated
equipment, piping, etc., described herein, due to inadequate space, etc. Corrective work
necessitated by conflicts after installation shall be at the expense of the responsible
contractor.

B. The Contractor shall bring to the Architect's attention prior to installation any
discrepancies between the requirements of this Specification and field conditions,
changes required dueto specific equipment selection, etc. Corrective work necessitated
by discrepancies after installation shall be at the expense of the responsible contractor.

1.7 DESIGN AND INSTALLATION CRITERIA

A. Equipment, piping and conduit shall not be installed which makes rigid contact with the
structure or rigidly-connected building components unless it is allowed by this specification.

B. Pipe Anchors and Supports: Piping supports and anchors shall not interfere withfree
operation of vibration isolation systems.

C. Systems, equipment, or parts which generate uncharacteristically high levels of noise or
vibration while in operation, shall be (1) adjusted, repaired, or replaced as appropriateto
obtain acceptable levels of vibration or noise, or (2) be supported on, or fitted with,
suppression or absorption devices, or other means, which effectively prevent the
transmission of vibration or noise beyond the offending item.

D. Resilient Wall, Ceiling, and Floor Penetrations: Provide resilient wall and ceiling
penetrations for all isolated piping, conduit, etc. Provide resilient sealant to maintainthe
sound transmission characteristics of acoustically rated partitions. Refer to resilient
penetration details on the Drawings.
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E. Pipe a flow velocities: The following guidelines for flow velocity shall befollowed,

unless superseded by the more stringent requirements of otherspecifications.

1. Maximum liquid flow velocities anywhere shall not exceed 9 fps (3 m/s)

VIBRATION, NOISE AND SEISMIC CONTROLS FOR PLUMBING EQUIPMENT & PIPING 22 05 48 - 3
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1.8 COORDINATION

A. The Work under this Section must be coordinated with all other mechanical, electrical,
architectural, and structural work in order to accomplish the interfacing necessary to provide a
complete and operating system in conformance with the requirements of the Contract
Documents.

1.9 PERFORMANCE REQUIREMENTS <THIS SECTION SHOULD BE FILLED OUT BY THE
PROJECT’'S STRUCTURAL ENGINEER>

A. Contractor shall comply with the following design characteristics:
1. Site Class as Defined in the IBC.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC

a. Component Importance Factor:

b. Component Response Modification Factor:

C. Component Amplification Factor:
3. Design Spectral Response Acceleration at Short Periods (0.2 Second):
4. Design Spectral Response Acceleration at 1-Second Period:

1.10 SUBMITTALS
A Provide the following in addition to the standard requirements:

1. A general statement of materials and methods intended for use on this project.
Specific information shall be provided for all items described under the products
section of this Section. Complete specifications, descriptive drawings, catalog cuts,
and descriptive literature, which shall include make, model, dimensions, weight and
interfacedescription with other work, shall be supplied. Complete performance data
are required that shall indicate full compliance with specifications as outlined.

2. Complete detailed shop drawings showing the intended locations and construction
features of all types of products specified. Shop drawings shall be submitted in a
timely manner.

3. Catalog cutsheets and data sheets on specific vibration isolators shall be
provided showing compliance with the specification.

4. Detailed selection data for each vibration isolator supporting equipment or
piping, including:
a. The equipment identification mark.

b. The isolator type and model number.

C. The actual operating load at each support point including all support
equipment, piping, and thrust loads.

d. The static deflection expected under the actual operating load.

e. The specified minimum static deflection.

f. The additional deflection to solid under operating load.

g. The ratio of spring height under actual operating load to spring diameter.
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5. Drawings showing equipment frame construction for each machine,
including dimensions, structural member sizes, and support point
locations.

6. Written approval of the frame design to be used shall be obtained from the
equipment manufacturer.

7. Drawings showing methods for suspension, of support, and guides.

8. Drawings showing methods for isolation of piping at penetrations of walls, slabs,
and beams.

9. Product data to illustrate and indicate style, material, strength, fastening provision,

and finish for each type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers
and rated strength in tension and shear as evaluated by [an evaluation
service member of ICC-ES] [an agency acceptable to authorities having
jurisdiction].

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

10.  Interlocking Snubbers: Include ratings for horizontal, vertical, and combined
operating loads.

B. Delegated-Design Submittal: For vibration isolation and seismic-restraint detailsindicated
to comply with performance requirements and design criteria, including analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

1. Design Calculations: Calculate static and dynamic loading due to equipment weight
and operation, seismic and wind forces required to select vibration isolators, seismic
and wind restraints, and for designing vibration isolation bases.

a. Coordinate design calculations with wind load calculations required for
equipment mounted outdoors. Comply with requirements in other Division 22
Sections for equipment mounted outdoors.

2. Riser Supports: Include riser diagrams and calculations showing anticipated
expansion and contraction at each support point, initial and final loads onbuilding
structure, spring deflection changes, and seismic loads. Include certification that
riser system has been examined for excessive stress and that none will exist.

3. Seismic and Wind Restraint Details:

a. Design Analysis: To support selection and arrangement of seismic and
wind restraints. Include calculations of combined tensile and shear loads.

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

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Complywith
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requirements in other Division 22 Sections for equipment mounted
outdoors.

d. Preapproval and Evaluation Documentation: By [an evaluation service
member of ICC-ES] [an agency acceptable to authorities having
jurisdiction], showing maximum ratings of restraint items and the basisfor
approval (tests or calculations).

C. Coordination Drawings: Show coordination of seismic bracing of piping and equipment
with other systems and equipment in the vicinity, including other supports and seismic
restraints.

D. Welding certificates.

E. Qualification Data: For [professional engineer] [and] [testing agency].

F. Field quality-control test reports.

1.1 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and capability
to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL)
as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having
jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in thisSection
are more stringent.

C.  Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."
D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis
and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES,
or preapproval by another agency acceptable to authorities having jurisdiction, showing
maximum seismic-restraint ratings. Ratings based on independent testing are
preferred to ratings based on calculations. If preapproved ratings are not available,
submittals based on independent testing are preferred. Calculations (including
combining shear and tensile loads) to support seismic-restraint designs must be
signed and sealed by a qualified professional engineer.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS

A Acceptable Manufacturers: Subject to compliance with requirements, all products shallbe
supplied by one of the following approved manufacturers or manufacturers that meet all
of the requirements of this spec:

1. Kinetics Noise Control Inc. (Kinetics), Dublin, Ohio.
2. Mason Industries, Inc. (Mason), Hauppauge, New York.
3. The VMC Group (V.M.C.), Bloomingdale, New Jersey.

B. General:
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1. Metal parts of vibration-isolation units shall be treated per manufacturer’s
specifications for corrosion resistance (e.g. galvanized, epoxy coated, painted, etc.)
and in accordance with other Specification Sections.

2. Elastomeric isolators may be composed of natural rubber or neoprene. Natural
rubber shall be used unless this material is incompatible with the installation
environment.

3. All isolators installed outdoors shall have base plates with bolt holes forfastening
the isolators to the support members.

4. Isolator types are scheduled to establish minimum standards. At the Contractor’s
option, labor-saving accessories can be an integral part of isolators supplied to
provide initial lift of equipment to operating height, hold piping at fixed elevation
during installation and initial system filling operations, and similar installation
advantages. Accessories shall not degrade the vibration isolationsystem.

5. Static deflection of isolators shall be as indicated [in Table 22 05 48 - Vibration
Isolation Schedule] [at the end of this section] [in the Mechanical Schedules]. All
static deflections stated are the minimum acceptable deflection for the mountsunder
actual operating load.

6. The use of housed springs, nested springs or of multiple parallel springs withina
single mount is not permitted.

C. Type FSN (Free-standing Floor Spring):

1. Spring isolators shall be free-standing and laterally stable without any housing.
Spring diameter shall be not less than 0.8 times the compressed height of the spring
at the design load. Springs shall have a minimum additional travel to solid approved
equal to 50 percent of the actual deflection. Springs shall be designed so that the
ratio of horizontal stiffness to vertical stiffness is approximately 1. All mounts shall
have leveling bolts.

2. The spring element in the isolator shall be mounted on a Type DNP isolator. A
rectangular bearing plate of appropriate size to load the pad uniformly within the
manufacturer’s range shall be provided. If the spring isolator is supplied with an
elastomeric friction pad, a stainless steel, aluminum, or galvanized steel plateshall
be used between the friction pad and the DNP isolator.

3. If the isolator is to be fastened to the building structure and a Type DNP isolator is
used under the bearing plate, elastomeric grommets shall be provided for each bolt
hole in the base plate. Bolt holes shall be properly sized to allow for grommets. Hold
down bolt assembly shall include washers to distribute load evenly to the grommet.
Bolts and washers shall be galvanized.

4. Type FSN isolators shall be one of the following products, or approved equal, with
the appropriate elastomeric pad selected from Type DNP:

a. Model SLF, SLFH: by Mason

b. Model FDS: by Kinetics

C. Model AC, ACB, ADC, ADCB, AWHC: by V.M.C.
D. Type FSNTL (Travel Limited Free-standing Floor Spring):

1. Spring isolators shall be free-standing and laterally stable without any housing.Spring
diameter shall be not less than 0.8 times the compressed height of the spring atthe
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design load. Spring shall have a minimum additional travel to solid approved equal to
50 percent of the actual deflection. Springs shall be designed so that the ratio of
horizontal stiffness to vertical stiffness is approximately 1. All mounts shall have
leveling bolts. All mounts shall have vertical travel limit stops to control extension
when weight is removed. The travel limit stops shall be capable of serving as a
structural support during erection of the equipment. A minimum clearance of 1/4 inch
(6 mm) shall be maintained around restraining bolts and between the limit stops and
the spring to avoid interference with the spring action.

2. The spring element in the isolator shall be mounted on a type DNP isolator. A
rectangular bearing plate of appropriate size to load the pad uniformly within the
manufacturer's range shall be provided. If the spring isolator is supplied with an
elastomeric friction pad, a stainless steel, aluminum, or galvanized steel plate shall be
used between the friction pad and the DNP isolator.

3. If the isolator is to be fastened to the building structure and a Type DNP isolator is
used under the bearing plate, elastomeric grommets shall be provided for each bolt
hole inthe base plate. Bolt holes shall be properly sized to allow for grommets. Hold
down bolt assembly shall include washers to distribute load evenly to the grommet.
Bolts and washers shall be galvanized.

4. Type FSNTL isolators shall be one of the following products, or approved equal, with
the appropriate elastomeric pad selected from Type DNP:

a. Model SLR (welded restraint type): by Mason
b. Model FLS: by Kinetics

c. Model AWRS: by V.M.C.
E. Type FN (Elastomer-in-shear Floor Isolator):

1. Elastomeric isolators shall be elastomer-in-shear type with steel reinforced top and
base. All metal surfaces shall be covered with elastomer. The top and bottom surfaces
shall be ribbed. Bolt holes shall be provided in the base and the top shall have a
threaded fastener.

2. The mounts shall include leveling bolts that may be rigidly connected to theequipment.
3. Type FN isolators shall be one of the following products or approved equal:

a. Model ND: by Mason

b. Model RD: by Kinetics

C. Model R/RD: by V.M.C.
F. Type NP (Elastomeric Pad)

1. Elastomeric pad isolators shall be one layer of 1/4-inch (6 mm) to 3/8-inch (10 mm)
thick ribbed or waffled material. Elastomer shall be 30 to 70 durometer. The pads shall
be sized so that they achieve a minimum static deflection of 15 percent of the pad
thickness under full operating load and shall not be loaded above the manufacturer’s
recommended maximum load.

2. Type NP isolators shall be one of the following products or approved equal:
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a. Model Mini Super W: by Mason
b. Model NPS or NPD: by Kinetics

C. Model Shear-Flex: by V.M.C.
G. Type DNP (Double Elastomeric Pad):

1. Elastomeric pad isolators shall be one layer of 3/4-inch (19 mm) thick ribbed or
waffled material or formed by two layers of 1/4-inch (6 mm) to 3/8-inch (10 mm)thick
ribbed or waffled material. Multiple layers shall be separated by a stainless steel or
aluminum plate and shall be permanently adhered together. Elastomeric material shall
be 30 to 70 durometer. The pads shall be sized so that they achieve a minimum static
deflection of 15 percent of the pad thickness under full operating load and shall not
be loaded above the manufacturer's recommended maximum load.

2. Type DNP isolators shall be formed from one of the following products or
approved equal:

a. Model Super W or Multiple Layers of W or Mini Super W: by Mason
b. Model RSP or NGS: by Kinetics

C. Model Maxi-Flex or Multiple Layers of Shear Flex: by V.M.C.
H. Type HS (Hanger Spring):

1. Vibration-isolation hangers shall consist of a free-standing laterally stable steelspring
set into an elastomeric cup, contained within a steel housing. The elastomeric cup
shall be manufactured with a grommet (or other element) to prevent the hanger rod
from contacting the hanger housing.

2. Spring diameter and hanger housing hole sizes shall be large enough to permit the
hanger rod to swing through a 30-degree arc before contacting the housing.
Spring elements shall have minimum additional travel to solid approved equal to
50 percent of the actual deflection.

3. Upper hanger rod attachment shall be made through an elastomericrubber-in-shear
element designed to avoid direct contact between the hanger rod and the isolator
frame.

4. Springs shall be color coded for ease of identification.

5. Type HS isolators shall be one of the following products or approved equal:

a. Model 30N: by Mason
b. Model SRH: by Kinetics

C. Model HRSA: by V.M.C.
l. Type HN (Elastomeric Hanger):

1. Vibration-isolation hangers shall consist of an elastomeric-in-shear elementcontained
in a steel housing. An elastomeric neck bushing (or other element) shall be provided
where the hanger rod passes through the hanger housing to prevent the rod from
contacting the hanger housing. The hangers shall be loaded within the manufacturer’s
recommended range.
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2. The diameter of the hole in the housing shall be sufficient to permit thehanger
rod to swing through a 30-degree arc before contacting the bushing.

3. Type HN isolators shall be one of the following products or approved equal:
a. Model HD: by Mason
b. Model RH: by Kinetics
C. Model HR: by V.M.C.

2.2 VIBRATION ISOLATION EQUIPMENT BASES

A Acceptable Manufacturers: Subject to compliance with requirements, all productsshall
be supplied by one of the following approved manufacturers:

1. Kinetics Noise Control Inc. (Kinetics), Dublin, Ohio.
2. Mason Industries, Inc. (Mason), Hauppauge, New York.

3. The VMC Group (V.M.C.), Bloomingdale, New Jersey.
B. Type BSF (Base Steel Frame):

1. Steel base frames shall consist of structural steel sections sized, spaced, and
connected to form a rigid base which will not twist, deform, or deflect in any manner
which will negatively affect the operation of the supported equipment or the
vibration-isolation mounts.

2. Frames shall be adequately sized to support basic equipment units and their
supports, plus any associated pipe elbow supports, electrical control elements, or
other components closely related and requiring resilient support in order to prevent
vibration transfer to the building structure. The depth of steel frame bases shall beat
least 1/10 of the longest dimension of the base with a minimum depth of 6 inches
(150 mm), but not more than 12 inches (300 mm).

3. Frame bases shall include side mounting brackets for attachment to vibration
isolators. Mounting brackets shall be located on the sides of the base that are parallel
to the axis of rotation of the supported equipment.

4. Type BSF base shall be supplied by the isolator manufacturer and shall be one of
the following products or approved equal:

a. Model WFSL: by Mason

b. Model SFB: by Kinetics

c. Model WFB: by V.M.C.
C. Type BIB (Base Inertia Base):

1. Concrete inertia bases shall be formed of stone-aggregate concrete (150 pounds per
cubic foot) (2,400 kilograms per cubic meter) and appropriate steel reinforcing cast
between perimeter structural steel channels. Inertia bases shall be built to form a
rigid base which will not twist, deform, or deflect, in any manner which would
negatively affect the operation of the supported equipment or the vibration isolation
mounts.
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2.3

2. Inertia bases shall be adequately sized to support basic equipment units and motors
plus any associated pipe elbow supports, electrical control elements, or other
components closely related and requiring resilient support in order to prevent
vibration transfer to the building structure. Inertia base depth shall be at least 1/12 of
the longest dimension of the inertia base, but not less than 6 inches (150 mm) and
not more than 12 inches (300 mm).

3. The weight of the inertia base, as a minimum, shall be approved equal to or greater
than that of the total weight of the equipment (including the attached piping and
fluids the base is supporting and other applicable static and dynamic loads). In special
applicationssuch as reciprocating compressors, the inertia base weight requirement
could be higher and shall be calculated on a case-by-case basis.

4. Inertia bases shall include side mounting brackets for attachment to vibration
isolators. Mounting brackets shall be located on the sides of the base that are parallel
to the axis of rotation of the supported equipment.

5. The steel frame and reinforcement shall be supplied by the vibration
isolator manufacturer. Concrete shall be provided by the appropriate
Subcontractor.

6. Inertia bases used to support vibration-isolated pumps shall be sized toprovide

support for pipe elbows and suction diffuser.

7. Frame and reinforcement for Type BIB bases shall be one of the following products
or approved equal:

a. Model KSL or BMK: by Mason
b. Model CIB-L or CIB-H: by Kinetics
C. Model WPF or MPF: by V.M.C.

FLEXIBLE CONNECTORS

Flexible Pipe Connections: Flexible pipe connectors shall be fabricated of Kevlar or nylon
cord, fabric, and elastomer. Flexible pipe connections shall result in a flexible and highly
compliant connection that can allow longitudinal, transverse, and angular movements and
provide micro- vibration isolation. The flexible connections shall be selected and specially
fitted, if necessary, to suit the system temperature, pressure, and fluid type. Rods or cables,
installed with appropriate elastomeric grommets, may be used to control extension of the
connector if required by the manufacturer, but shall not inhibit movement necessary to
provide sufficient vibration isolation. Flexible pipe connections shall be one of the following
products or approved equal:

1. Model SFDEJ: by Mason

2. Double Sphere (Model DS): by Metraflex
3. Model VMT: by V.M.C.

4. Model FTC: by Kinetics

Flexible Conduit Connections: Flexible conduit shall be formed of one continuous length of
electro-galvanized spiral-wound steel strip. Liquid-tight flexible conduit shall be formed of
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one continuous length of electro-galvanized spiral-wound steel strip, with elastomeric
gasket.

24 RESILIENT PENETRATION SLEEVE/SEAL

A Resilient penetration sleeve/seals shall be field fabricated from a pipe or sheet metal section
that is no more than 1 inch (25 mm) larger in each dimension than the penetrating element
and is used to provide a sleeve through the construction penetrated. The actual penetration
shall be no more than 1 inch (25 mm) larger in each dimension than the sleeve. The sleeve
shall extend 1 inch beyond the penetrated construction on each side. Seal the gap between
the penetration and the sleeve airtight with non-shrinking non-hardening acoustical caulk.
The annular space between the sleeve and the penetrating element shall be packed with
glass fiber or mineral wool to within 1/4 inch of the end of the sleeve. The remaining 1/4-
inch (6 mm) space on each side shall be filled with non-shrinking non-hardening acoustical
caulk to form an airtight seal. The penetrating element shall be able to pass through the
sleeve without contacting the sleeve.

Adjustments to any vibration isolators may be required in order to accomplish this.
Alternatively, a prefabricated sleeve (Mason Industries Type SWS or approved equal) that
accomplishes the same result is acceptable. Coordinate with penetration details shown
on the Drawings.

2.5 RESILIENT LATERAL GUIDES

A. These units shall incorporate elastomeric isolation elements which are specifically designed
for providing resilient lateral bracing of vertically rising pipes.

B. Resilient lateral guides shall be one of the following products or approved equal:
1. Model ADA : by Mason
2. Model KPA : by Kinetics
3. Model AG : by V.M.C.

2.6 SEISMIC-RESTRAINT DEVICES <TEXT SHOULD BE REVIEWED AND EDITED BY
PROJECT STRUCTURAL ENGINEER; ANY EDITS TO TEXT IN BLACK MUST BE
REVIEWED BY THE PROJECT VIBRATION CONSULTANT;
<KEEP ONLY ONE OF A, BOR C>

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

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

C. Basis-of-Design Product: Subject to compliance with requirements, provide [the product
indicated on Drawings] <Insert manufacturer's name; product name ordesignation>
or an approved product by one of thefollowing:

1. Amber/Booth Company, Inc.
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California Dynamics Corporation.

Cooper B-Line, Inc.; a division of Cooper Industries.
Hilti, Inc.

Kinetics Noise Control.

Loos & Co.; Cableware Division.

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.

W ® N o U A~ W N

Unistrut; Tyco International, Ltd.
10. <Insert manufacturer's name>.

D. General Requirements for Restraint Components: Rated strengths, features, and
applications shall be as defined in reports by <Choose one> [an evaluation service
member of ICC-ES] [OSHPD] [an agency acceptable to authorities havingjurisdiction].

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least [four] <Insert number> times the maximum seismic
forces to which they will be subjected.

E. Snubbers: Snubbers to limit the vertical and horizontal motion of the isolated equipment
under seismic load shall be factory fabricated using welded structural-steel shapes and
plates, anchor bolts, and replaceable resilient isolation washers and bushings.

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

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

3. Maximum 1/4-inch (6-mm) air gap, and a minimum 1/4-inch- (6-mm-) thick
elastomeric pad shall be affixed at the point of contact.

4. There shall be no contact between snubbers and the inertia base or equipment
support frame during normal operation. Snubbers must allow clear inspection of
the non- contacting elements. The purpose of this requirement is to avoid short
circuiting of the isolation system by the snubber system.

5. Snubber designs in compliance with the intent of this Section include:
a. Mason Industries: Model Z-1225
b. Kinetics Noise Control: Model HS-1, HS-2, or HS-5

F. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of
slotted steel channels with accessories for attachment to braced component at one end and
to building structure at the other end and other matching components and with corrosion-
resistant coating; and rated in tension, compression, and torsion forces.

G. Restraint Cables: <Choose one or edit with another option> [ASTM A 603 galvanized]
[ASTM A 492 stainless]-steel cables with end connections made of steel assemblies with
thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a
minimum of two clamping bolts for cable engagement. Seismic restraint cables shall be ofa
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design, such as slack multi-strand aircraft cables, that can be installed and adjusted to
function without interfering with the isolation systems.

H. Hanger Rod Stiffener: <Choose one or edit with another option> [Steel tube or
steel slotted-support-system sleeve with internally bolted connections]
[Reinforcing steel angle clamped] to hanger rod.

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

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

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

L. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated
steel for interior applications and stainless steel for exterior applications. Select anchorbolts
with strength required for anchor and as tested according to ASTM E 488. Minimum length
of eight times diameter.

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

2.7 FACTORY FINISHES
A Finish: Manufacturer's standard prime-coat finish ready for field painting.

B. Finish: Manufacturer's standard paint applied to factory-assembled and -tested
equipment before shipping.

1. Powder coating on springs and housings.
2. All hardware shall be galvanized. Hot-dip galvanize metal components for exterioruse.
3. Baked enamel or powder coat for metal components on isolators for interior use.

4, Color-code or otherwise mark vibration isolation and seismic andwind-control
devices to indicate capacity range.

PART 3 - EXECUTION

3.1 GENERAL

A. The Contractor shall obtain inspection from the Architect of any installation to be
covered or enclosed prior to such closure.

B. The Contractor shall obtain written and/or oral instructions from the vibration
isolation and seismic-control device manufacturer as to the proper installation and
adjustment of such devices.
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3.2

33

34

The Contractor shall correct, at no additional cost, all installations which are deemed
defective in workmanship or materials by the Architect.

The Contractor shall be responsible for proper operation of all systems, sub-systems, and
services provided under this Section. The Contractor shall coordinate startup procedures,
calibration, and system check-out with all sub-contractors involved. Any system
operational problems shall be diagnosed. All correctional procedures shall be initiated by
the various contractors as required to bring the system into compliance with the design,
and the problem shall then be rechecked to verify that the system operates normally. Any
remaining difficulties shall be brought to the attention of the Architect.

EXAMINATION

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

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

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for
application by [an evaluation service member of ICC-ES] [OSHPD] [an agency
acceptable to authorities having jurisdiction].

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

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

VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

The installation or use of vibration isolators or seismic-restraint device must not cause any
change of position of equipment, conduit, or piping which would result in stresses in
connections or misalignment of shafts or bearings. In order to meet this objective,
equipment and attached systems shall be maintained in a rigid position during
installation. Equipment

weight shall not be transferred to the isolator until the equipment installation is complete and
under full operational load.

All plumbing and piping at mechanical equipment connections is to be fully supported by
specified hangers. Plumbing and piping loads shall not be carried by plumbing equipment
and its vibration mounts, unless otherwise required by this Specification.

Vibration isolators supporting equipment or piping shall be selected to have a stiffness at
least ten times less than that of the building structural, or non-structural, components that
support the isolators, or as directed by the vibration consultant. Vibrationisolators must also
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comply with the requirements of this Section and the required minimum static deflection
indicated in this Section or [in Table 22 05 48 - Vibration Isolation Schedule] [at the end
of this section] [in the Mechanical Schedules].

D. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof
curbs, equipment supports, and roof penetrations.

E. Equipment Isolator Installation:

1.

Height-saving brackets shall be used for equipment supported on Type FSN
vibration isolators.

2. The minimum operating clearance between the underside of the frame orinertia
base and the pad or floor shall be 1 inch (25 mm).

3. The frame shall be placed in position and supported temporarily by shims prior to
the installation of the machine or isolators.

4. After the entire system installation is completed and under full operational load, the
isolators shall be adjusted so that the load is transferred from the shims to the
isolators. When all isolators are properly adjusted, the shims will be barely free and
shall be removed.

5. Except for the possible use of temporary snubbers during construction, seismic
snubbers shall not receive final adjustment until vibration isolators are in-place and
adjusted with actual operating loads.

F. Isolator Hangers

1. The isolators shall be installed with the isolator hanger box as close as possibleto
the structure but not in contact with the building structure.

2. The isolators shall be suspended from the stiffest portions or element ofthe
structure above. In framed construction, this consists of beams and girders.

3. Orientation of isolator assembly including support and load rods shall bewithin

five degrees of vertical.

G. Equipment Restraints:

1.

Indicate type and quantity of snubbers described in first subparagraph below on
Drawings or in the Plumbing Vibration-Control and Seismic-Restraint Device Schedule
on Drawings.

Install resilient bolt isolation washers on equipment anchor bolts where
clearance between anchor and adjacent surface exceeds 0.125 inch (3.2mm).

Install seismic-restraint devices using methods approved by [an evaluation
service member of ICC-ES] [OSHPD] [an agency acceptable to authorities
having jurisdiction] providing required submittals for component.

H. Piping Restraints:

1.
2.

Comply with requirements in MSS SP-127.

Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal
supports a maximum of 80 feet (24 m) o.c.
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3. Brace a change of direction longer than 12 feet (3.7 m).
l. Install cables so they do not bend across edges of adjacent equipment or building structure.

J. Install seismic-restraint devices using methods approved by <Choose one> [an
evaluation service member of ICC-ES] [OSHPD] [an agency acceptable to authorities
having jurisdiction] providing required submittals for component.

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

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

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

N. Drilled-in Anchors:

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

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full designstrength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-
duty sleeve anchors shall be installed with sleeve fully engaged in the structural
element to which anchor is to be fastened.

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

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchorsfor
exterior applications.

3.5 EQUIPMENT ISOLATION

A Install isolators for fans, chillers, compressors, pumps and other such equipment as detailed
in the [Table 22 05 48 - Vibration Isolation Schedule] [at the end of this section] [in the
Mechanical Schedules] or as otherwise required. Unless otherwise specified in theVibration
Isolation Schedule or reviewed in advance by the Architect, no equipment of more than 3
horsepower (2 KW) shall be attached to the structure without suitable vibration isolation.
Where piping or conduit connects to such equipment, provide flexible connectors as
specified in Specifications or shown on the Drawings.

B. Mechanical equipment manufacturer shall approve complete vibration isolation system
for all isolated equipment.
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3.6 PIPING ISOLATION
A Provide resilient wall and ceiling penetrations with sleeves for all piping, conduit, etc. Refer
to resilient penetration details on Drawings.
B. Pipe support isolation shall comply with the following general guidelines:
1. Specified Extent of Isolation: Piping, 2 inches in diameter or greater, which is

connected to vibration isolated equipment shall be isolated from the building
structure (defined as any rigid building elements, such as normal structure; walls,
whether load-bearing or not; and any other rigid components attached to the
structure) using resilient supports, pipe guides, and penetration sleeves (as
applicable) for a distance of 25 feet or 50 pipe diameters, whichever is greater.

Spring isolators shall be selected for a static deflection, under load, of notless
than 1 inch (25 mm). Type FSN or HS isolators (whichever is applicable to the
mounting condition) shall be used.

Where lateral support of pipe risers is required within the specified limits of isolation,
this shall be accomplished by use of Type FSN, or resilient lateral supports with the
specified minimum static deflection.

Pipes that penetrate the building structure within the specified extent of isolation
shallbe isolated from the structure by use of resilient penetration sleeves and seals.

Drain piping connected to vibration-isolated equipment shall notrigidly
contact the building structure or other non-isolated system.

Piping connected to vibration-isolated equipment shall be installed so that it
does not strain or force out of alignment pipe flexes or vibration isolators
supporting either the equipment or the piping.

Where pipes are racked together, the most stringent isolation requirement, as
defined in this Section shall take precedence.

Passive Mechanical Equipment: Passive mechanical equipment refers to equipment
without motors such as cooling coils, heat exchangers, etc. For passive mechanical
equipment connected to vibration-isolated mechanical equipment by piping of
length less than 25 feet (8 m) or 50 pipe diameters, whichever is greater, with a
diameter approved equal to or greater than 2 inches (50 mm):

a. Provide vibration isolation flexible pipe connections at passive equipment.

b. Support pipe connections between mechanical and passive equipmenton
hanger with the same type and deflection as the mechanical equipment
support.

Unless otherwise required in this Section, gas, gravity drain, and fire protection piping
are exempt from vibration isolation requirements.

3.7 EQUIPMENT BALANCE REQUIREMENTS

A. All rotating equipment shall operate at speeds less than 80 percent of their true critical
speed. Unless otherwise required, equipment shall be balanced according to the
recommendations given in the following sections. If balance requirements exist inother
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3.8

3.9

Sections, the more stringent requirement shall apply.

Equipment components such as motors, pump rotors, etc. shall be factory balanced,

both statically and dynamically, to meet the field balance requirements described

below.

Balance Criteria: Pumps, compressors, and other rotating equipment shall be field tested in
accordance with International Standard ISO 10816-1 and 10816-3 or ANSI Standard S2.41
(current edition) by an independent company after installation and under actual operating
conditions. Vertical and horizontal vibration of rotating equipment shall not be greaterthan
0.07 inches/sec RMS (0.1 inches/sec 0-peak) [1.8 mm/sec RMS (2.5 mm/sec 0-peak)]velocity.
The vibration shall be measured on the equipment bearing caps when the equipment is
mounted on its vibration isolation mounts. A balance report will be provided for each item
of equipment.

Inertia Base or Skid-Mounted Equipment Balance: The weight of inertia bases or skids(and
of any other components mounted on the same inertia base or skid) will reduce the
vibration

response when equipment is balanced. Therefore, the balance criteria shall be multiplied by
the following factor for such equipment:

Factor = W
WT+W

Where
WT = Inertia weight (base + other components)

W = Weight of the subject equipment

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent sectionsor
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment. Comply with requirements in
Division 22 Section "Hydronic Piping" for piping flexible connections.

FIELD QUALITY CONTROL

Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform testsand
inspections.

Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to

restrained component (unless post-connection testing has been approved), and with at
least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.
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4. Test at least [four] <Insert number> of each type and size of installed anchorsand
fasteners selected by Architect.

Test to 90 percent of rated proof load of device.
Measure isolator restraint clearance.
Measure isolator deflection.

Verify snubber minimum clearances.

© © N o wuw

If a device fails test, modify all installations of same type and retest until
satisfactory results are achieved.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

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

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

C. Adjust active height of spring isolators.
Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 22 05 48
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SECTION 22 05 33 - ELECTRICAL HEAT TRACING

PART 1 - GENERAL

1.1

DESCRIPTION

A. This Section specifies materials and installation methods necessary for a thermostatically controlled

—
>
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electrical heat tracing system for grease waste piping, to maintain temperatures sufficient to
keep fats oil and grease from congealing and to keep grease liquid and flowing to the grease
interceptor.

RELATED WORK

Section 20 05 29 - Piping and Equipment Supporting Devices

Section 20 07 00 - Mechanical Systems Insulation

Section 26 05 33 - Raceway and Boxes for Electrical Systems

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables
Section 26 08 00 - Commissioning of Electrical Systems

Section 26 09 00 — Electrical Instrumentation and Controls for Electrical Systems
Section 22 14 00 - Grease Waste and Vent System

SUBMITTALS

Pre-Construction Submittals: Manufacturer's technical data for each type of product.

1.  Heat Tracing Cables, indicating rated capacities, operating characteristics, product approvals.

2. Thermostatic heating cable controller, with temperature recommended by and compatible
with the manufacturer's heating cable, including temperature sensors, indicating rated
capacities, operating characteristics, product approvals, and numbered circuit schedule,
and amperage.

3. Contractor certification from heat trace manufacturer.

4. Sample of the Manufacturer’'s 10-year extended warranty statement.

Close-Out Submittals:

1. Operation and Maintenance Data; Including Operation and Maintenance Manuals, Testing
and Commissioning results recorded in the “Installation and Inspection Record” contained
in Section 9 of the manufacturer's Installation and Operation manual, or other
documentation as specified in the contract documents.

2. Contractor shall supply as-built shop drawings as part of the closeout material package,
including heat tracing layout, location of GW pipe temperature sensor(s), thermostatic
control panels, and electrical power connection points, with schedule of numbered
electrical circuits, with circuit length, breaker panel number, breaker number, and electrical
load chart for circuits provided.

3. Contractor certification from heat trace manufacturer.

4.  Written 10-year extended warranty statement.

SHIPPING

Package accessory kits in individual plastic bags to prevent loss of components. Subject heat
cable to high-frequency spark test and braids to dry dielectric test as instructed by
manufacturer.
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PART 2 - PRODUCTS

21 MATERIALS
A.  Items shall be new, UL Listed or CSA or FM approved for their intended use.

2.2 TEMPERATURE MAINTENANCE HEAT TRACE
Manufacturers: nVent Thermal Management, Chromalox, Thermon or pre-approved approved equal

B.  Heat Tracing:

1. Self-Regulating heating cable shall consist of two 16 AWG tinned-copper bus wires
imbedded in parallel in self-regulating polymer core, capable of varying its heat output
along its entire length. Cable shall be covered by cross-linked polyolefin dielectric jacket,
rated for 300 VAC at 221°F with VW-1 flame resistance and protected by tinned-copper
braid continuous ground path, with an outer protective jacket of chemically resistant
Fluoropolymer.

2. Heating cable shall operate at 208 V, 240 V, or 277 V, single phase without use of
transformers, and capable of maintaining system design temperatures up to 110° F (43° C)
in project conditions.

3. Heat cable cover shall be permanently marked with manufacturer's batch or serial number.
Cable jackets shall be continuously marked with manufacturer's name, catalog number,
nominal supply voltage and nominal power output in watts per foot in an approved
equally permanent fashion. Use of temporary printing or tags is not allowed.

4.  Power retention of heating element shall be minimum of 90% after 72 h exposure in oven
at 250°F while energized.

5. Heat cable shall be capable of withstanding 1,600 VAC RMS (50 or 60 Hz) applied for 1
minute between parallel conductors and metallic braid.

6.  Heat tracing cable Basis of Design shall be Raychem XL-Trace, as manufactured in California
by nVent Thermal Management.

C.  Accessories:

1.  Include power connection kits, tee kits, end seal kits, splice kits, and thermostatic
controllers supplied by same manufacturer as heating cable to protect the product
warranty. Include fiberglass tape to fasten heat cable to pipe, heat reflective aluminized
tape (as needed), and NEC “Electrically Traced” pipe markers, according to the
manufacturer's instructions.

2. Provide each Heat Tracing circuit with 30mA ground fault protection, incorporated either
into the circuit breaker or as an integral part of the thermostatic controller.

3. Protective electrical conduit, power wiring, junction boxes, and other electrical accessories
shall be provided by Division 26 Contractor.

4.  Provide thermostatic heating cable controller with a temperature setpoint from 105°F to
110°F to keep fats oil and grease in GW piping liquid and flowing to the grease interceptor.
Controller shall have the following features:

a. Digital microprocessor-based heating cable controller with integral 30mA ground
fault protection, with pipe temperature sensing, capable of monitoring and remote
alarm for high & low temperature, low current or power failure, and ground fault,
with both an isolated solid-state triac relay and dry contact relay, and with integral
RS-485 communications BMS interface, automatically testing itself with a system
check for proper operation. The controller shall be temperature adjustable and the
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system capable of maintaining up to 110°F system temperature, T00VAC to 277 VAC,
single phase, with Nema 4X FRP enclosure. Basis of Design: nVent Raychem model
C910-485 with RTD temperature sensor.

b.  Temperature sensor shall be located on the GW piping, inside of the insulation, the
sensor provided with a stainless-steel armored lead with threaded junction box
connector, and connected to the controller, or can be extended with three-
conductor 22 AWG low voltage shielded instrument cable inside of conduit for
extended distance remote temperature sensing.

c.  Connection kits shall be factory rated NEMA 4X, or connections shall be installed
inside of Nema 4X junction boxes, to prevent water ingress and corrosion. All
components shall be UV stabilized. Basis of Design Raychem FTC heat shrink or
RayClic or FTC heat- shrink connection kits or pre-approved approved equal.

PART 3 - EXECUTION

31 INSTALLATION

A.  Insure safe handling of all heat tracing cable on the jobsite to prevent cuts breaks, kinks, or
abrasions in compliance with the manufacturer’s installation instructions.

B. Inspect and ensure that all pipe, fittings, and pipe support surfaces are clean and free of burrs
and sharp edges that could damage the heating cable jacket.

C. Heating cable applied to underground piping systems shall be of one continuous length, and
shall be protected inside of plastic conduit from piping to above ground power connections and
terminations completed inside of project approved junction boxes. Cutting, splicing, tee’s, or
other damage to the heating cable underground will void the manufacturer'swarranty.

D. Insulation for underground piping installations shall be pre-formed rigid Polyisocyanurate,
Calcium Silicate, or FoamGlass, insulation designed for piping systems, provided with a
waterproof wrap, or jacketed with PVC, as specified for underground applications, or as
recommended by the insulation manufacturer.

E. Insulation for Above Ground heat traced piping systems shall be Fiberglass, or mineral wool,
insulation designed for piping systems, and jacketed as specified for above ground applications,
or as recommended by the manufacturer.

F.  The installing contractor shall be responsible to ensure that the insulation size has been selected
to allow for sufficient room to cover the pipe and the heating cable without efficiency rodding
gaps or compression of the insulation material.

G. Install heat cable. The pipe temperature sensor shall be installed on the pipe, inside of the pipe
insulation, and connective wiring shall be protected by electrical conduit up to project approved
junction box.

H. Each Heat Tracing circuit shall be equipped with 30mA ground fault protection, either
incorporated either into the circuit breaker provided by Electrical Contractor, or supplied as an
integral part of the thermostatic controller.

3.2 INSPECTION

A. The heating cable system shall be inspected before the system is covered over with insulation to
look for damaged heating cable and to ensure the manufacturer's recommended installation
instructions have been observed.
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3.3 TESTING

The General Contractor and/or the Construction Manager will coordinate with installing
contractor and the Electrical contractor to ensure that the heat trace system is tested and
energized for proper installed performance as per the manufacturer's Installation, Testing, and
Commissioning instructions.

B. The heat tracing system should be subjected to an “insulation resistance test”, a “circuit length
verification” test, a "power test”, and a "temperature test” as defined in the manufacturer's
installation and testing instructions. Recording these test result readings for each circuit.

C. Contractor shall test continuity of both heater bus wires to verify connection of splices ortees.

D. Megger heater after thermal insulation has been installed and record readings. Insulation
resistance should be at least 20 megohms when measured at 1000 V DC.

E. If the heating cable circuit fails either insulation resistance or continuity testing, the Electrician
shall notify installing Contractor. The installing Contractor must repair or replace circuits yielding
unacceptable readings. Megohmmeter testing must be witnessed and documentation of the
test report shall be included with the Closing Submittal documents.

END OF SECTION 22 05 33

ELECTRICAL HEAT TRACING 2205 33-4



Cal Poly University, San Luis Obispo 2024
Standard Specifications

SECTION 22 05 94 - DOMESTIC WATER SYSTEMS BALANCE

PART 1 - GENERAL

1.1

A
B.

RELATED WORK
Section 22 11 18 — Water Distribution System
Section 22 21 14 — Plumbing Specialties

REFERENCE

. Work under this Section is subject to requirements of Contract Documents including General

Conditions, Supplementary Conditions, and sections under Division 01 General Requirements.

DESCRIPTION

Plumbing Contractor shall be responsible for providing complete testing and balancing work of
liquid fluid handling systems, such as domestic hot water return, laboratory hot water return,
water mixing valves, and other processes included in this Project.

Work required shall consist of setting volume flow rates and adjusting speed controls, recording
data, making tests, and preparing reports as specified herein.

Scope of work includes new work specified herein and includes all equipment, distribution
systems, and terminal units connected.

Scope of work also includes CAL green required testing, adjusting and balancing of water
heating systems.

Work is limited to new areas within construction boundaries and does not include central
pumping equipment or other areas. Adjust and balance flows to values indicated or scheduled.
If flow is abnormal, attempt to proportional balance flows to the same percentage below design
and contact Owner’'s Representative for additional instruction.

Procedures shall be in accordance with the latest edition of AABC or NEBB and as per detailed
herein.

TAB work shall be performed by persons trained in TAB work and certified by Associated Air
Balance Council (AABC) or National Environmental Balancing Bureau (NEBB). Contractors who are
members of AABC or NEBB and who have qualified personnel available to perform work may
submit Quality Assurance Submittal for approval.

Contractors who are members of AABC or NEBB and who have qualified personnel available to
perform Work may submit Quality Assurance Submittal for approval. Contractors who cannot
meet these requirements shall subcontract with independent TAB Contractor. TAB subcontractor
shall prepare Quality Assurance Submittal for Contractor who will submit it forapproval.

Owner will separately contract with an independent TAB Contractor to perform all testing,
adjusting and balancing of HVAC hydronic systems required for this Project. Work related to
testing, adjusting, and balancing that must be performed by Mechanical Contractor is specified
in other sections of these Specifications.

Upon direction of Owner's Representative or TAB subcontractor, Contractor shall provide (at no
additional cost to the Owner) any additional work and/or devices necessary to properly balance
the system, including calibrated balancing valves, gauge tappings, flow sensors, and
thermometer wells. Contractor shall be responsible for trimming and balancing pump impellers
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as necessary to obtain design pump flow rates at minimum pressure differential.

TAB work shall not proceed until all assigned personnel have been approved by, Owner's
Representative via Quality Assurance Submittal. Coordinate each phase of TAB work with overall
project schedule. Each phase of TAB work shall be done in timely manner as detailed herein.
Fieldwork must be complete before occupancy. Certificate of Substantial Completion shall not
be issued until after Final Report is accepted by Owner’s Representative.

SUBMITTALS

General:

1. Make submittals in accordance with Section 01 3300 — Submittals. Submit minimum of 5
copies of all submittals unless otherwise directed.

2. Reports shall be assembled using a 3-ring hard cover binder with Project Name and
location on the cover and the side panel. Information sheets shall be 8-1/2" x 11" white
bond paper. Use pre-printed forms of NEBB or AABC wherever possible. Assemble report
in the following order.

a.  Transmittal letter
b.  Cover sheet with Project title, location, submittal date, and names and addresses of
Owner, Contractor, TAB subcontractor, Architect, and Engineer
C. Index of numbered tabs listing major systems
d.  Data organized by system in the following order:
1)  Equipment data and measurement summary
2)  Equipment measurement data
3)  Branch main measurement data
4)  Terminal device measurement data
e.  Provide numbered tabs for each system.

Quality Assurance Submittal:
1. Within 30 days of signing Contract, Contractor shall submit the following information:
a.  Firmresume
1)  AABC or NEBB active membership required
2)  Names of 3 recent relevant completed projects along with the project address,
Owner's contact person, supervising design professional.
b.  Supervisor resume
c. Balance technician(s) resume
2. Owner Representative and Owner reserve the right to contact previous project
representatives and to reject persons whom Owner Representative and/or Owner feel are
not qualified for this Project due to lack of relevant experience or problems on previous
projects.

Planning Report:

1. Submit Planning Report as detailed in Part 3-EXECUTION of this Section to demonstrate to
Owner Representative that proper procedures are being followed. Planning Report shall
be submitted after Quality Assurance submittal and 30 days before fieldwork starts.

Initial Test Report:

1. Prior to starting Final Balance Phase, submit Initial Test Report as detailed in Part 3 of this
Section to indicate to A/E and Contractor incomplete work or problem areas to be
resolved before final balance is completed.

Final Report:

1. Within 30 days after fieldwork is completed, submit Final Report as detailed in Part 3 of
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this Section to assure design objectives are met and to assist Owner in future
maintenance.

1.5 REFERENCE STANDARDS

A. Refer to the latest publications of the NEBB, the American Society of Plumbing Engineers (ASPE)
and the American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE)
for establishing required procedures.

PART 2 - PRODUCTS

2.1 INSTRUMENTATION

A.  Provide required instrumentation to obtain proper measurements. Application of instruments
and accuracy of instruments and measurements shall be in accordance with requirements of
NEBB or AABC Standards and instrument manufacturer's specifications.

B. Instruments used for measurements shall be accurate, and calibration histories for each
instrument shall be available for examination by Owner Representative upon request.
Calibration and maintenance of all instruments to be in accordance with requirements of NEBB or
AABC Standards.

PART 3 - EXECUTION

31 GENERAL

A.  TAB work shall be done in separate phases as outlined herein. Project schedule shall allow
ample time to complete TAB work before occupancy. Follow procedures outlined herein and as
described in Planning Phase narratives.

B.  Set point for individual branch balancing valves in domestic hot water return, laboratory hot
water return, tepid water systems shall be 0.5 gpm unless otherwise noted on drawings or
schedules.

C. Set point for domestic hot water return and laboratory hot water return circulating pump shall be
the flow rate defined in schedules on drawings.

3.2 PLANNING PHASE

Procedure:

1.  Obtain latest contract documents including addenda and change orders. Obtain shop
drawings and performance curves from Contractor for pumps, flow measuring devices,
and terminal devices. Prepare Planning Report as detailed herein. Make adjustments in
Planning Report and/or measuring instrument calibration.

B.  Planning Report:
1. Planning Report shall contain the following minimum requirements.
a.  Narratives:
1)  Provide written narratives of procedures used. Provide separate narrativesfor
each pump and liquid fluid handling system.
2)  Identify flow-measuring devices to be used at each pump and terminal device.
Provide different narratives for constant and variable flow systems.
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B.

3)  Fornon-standard water systems, include narratives on how to measure and
adjust for different viscosities.

4)  Narratives shall include references to published standards of NEBB or AABC.
Narratives shall include measuring instruments to be used and ranges required
for each procedure. Narratives shall include specified adjustment tolerances.
For this Project, minimum acceptable is + 10% of designflow.

b.  Pre-balance Checklist: include, but not limited to:

1)  Check for completeness or work

2)  System cleaning

3)  System fill and air venting

4)  Place system into operation

5)  Check expansion tanks and fill pressures

6)  Pump bearings, alignment, starters, vibration isolators, rotation

7)  Setting valves to proper position including shutoff and bypass valves

8)  Set up of controls and control devices

C. Measuring Instrument List: list measuring instruments to be used for each
procedure. Indicate ranges required for each procedure. Provide data on each
measuring instrument to be used. This data shall include:

1)  Manufacturer name and model number

2)  Measurement range

3)  Pressure/temperature limits

4)  Date put into service

5)  Date of last calibration

6) Include certificate from calibration firm

2. Owner's Representative reserves the right to request adjustments in any procedure and/or
ask for recalibration of any measuring instrument, which has not been recalibrated within
the past year.

3. Samples: Submit copies of TAB forms to be used.

4.  Branch circuit and terminal measurements: indicate on pre-printed forms of AABC or NEBB
measurements to be taken in the field. Include branch circuit or terminal identification,
system, space served, location, design flows (include zone and system summaries), and
flow measuring device size, type, Cv, and manufacturer. Indicate initial setpoint onforms.

SET-UP PHASE

Procedure:

1. Perform pre-balance checkout as per Planning Phase narrative.

Initial Test:

1. Measure pump data and flows in "as found" condition after initial valve settings aremade.

Initial Test Report:
1. Submit report to Owner’'s Representative and Contractor indicating measurements made
and make notes of items, which are not complete or are not within designtolerance.

FINAL BALANCE PHASE

Procedure:
1. Perform procedures as per Planning Phase narrative. Correct deficiencies and redo
procedures as required before submitting Final Report.

Final Report:
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1. Submit report to Owner's Representative and to Contractor indicating data and
measurements as per requirements herein and per Planning Phase narrative. Do not
submit partial or incomplete reports.

C. Final Report Adjustments:

1. Owner's Representative reserves the right to check any measurement made and to reject
any portion of work not within the design tolerance of + 10% of design flow. Contractor
shall resubmit all or portions of Final Report as directed by Owner’s Representative.

END OF SECTION 22 05 94
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SECTION 22 10 05 - PLUMBING PIPING

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Flanges, unions, and couplings.
4.  Pipe hangers and supports.
5. Manufactured sleeve-seal systems.
6. Valves.
1.02 REFERENCE STANDARDS
A.  ASME B31.9 - Building Services Piping 2017.
B. NSF 61 - Drinking Water System Components - Health Effects 2017.
C. NSF 372 - Drinking Water System Components - Lead Content 2016.

PART 2 - PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

PART 3 EXECUTION
A.  General Standards
1. All underground plumbing utility piping shall have a minimum of 12" sand encasement.

2. All underground plumbing utility piping shall have a minimum depth of 24" unless
otherwise approved by the administrative authority after all existing utilities have been
potholed by the contractor.

B. Design Documentation

1. Programming; For wet laboratories, studios, dark rooms, commercial kitchens, laundries,
and other special use rooms requiring plumbing utilities to accommodate special
functions, the Design Professional shall gather and document all information required to
confirm Plumbing requirements as part of room programming. This information shall be
included with the Design Development Submittal. Obtain and document the following
information for each building room where special use plumbing services will berequired.
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Room name
Person requesting the plumbing services, Interviewer, Date
Room use

A list of required plumbing services. Include qualitative and quantitative dataif
available.

Functions / processes which the required plumbing services are intended to
accommodate. Provide sufficient information to ascertain the need for special
plumbing provisions such as back flow prevention, pressure regulation, drain
sediment traps, etc.

A list of all equipment / apparatus which will require plumbing services.Include
equipment manufacturer's data (connection size, use rate, etc.) if available.

The above programming information may be omitted for rest rooms and
residential kitchens where all required design data is covered by applicable codes.

C.  Plumbing Calculations:

1. The Design Professional shall include final plumbing calculations with the 50% Working

Drawing submittal. These calculations shall include the following:

a.

b.

Plumbing Piping

The room programming documents covered above.

All assumptions clearly stated. In particular, document assumptions that had to be

made in order to proceed with the design in the case of insufficient data being

provided by the users. The intent here is to flag assumptions which the University

should verify as correct.

Applicable code requirements

Tabulated design criteria for each plumbing service by system including:

1)
2)
3)

System
Location of Service (Room number)

Required flow quantity for each location including: water use fixture units,
drainage fixture units, GPM flow rates for specialized equipment, naturalgas
load by both BTU/HR and CFH, CFH for air, vacuum and specialized gasses.

Calculated data as required to select each piece of plumbing equipment including:

1)
2)
3)
4)

Hot water heater demand and storage capacity.
Sump pump sizing data,
Lift station sizing data,

Circulation pump sizing data.
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f.  Pipe sizing data including: combined flow for each pipe run, developed length for
each pipe run, selected pipe size based on stated criteria (sizing chart, pressuredrop,
fluid velocity, etc. This data may be either in tabulated form or rough pipeschematic.

g. Rainwater leader calculations
D. Plumbing Working Drawings

1. General: Plumbing Working Drawings shall be sufficiently complete to assure high quality,
fully functional plumbing systems, no contractual ambiguity, and also shall serve as a
long-term record of the building's plumbing systems. The following guidelines apply to
all Plumbing.

a. No work shall be called out in a manner which is not contractually enforceable.
Plumbing quality level shall be fully identified to assure fair competitive bidding
as well as a quality installation.

b. Design / build format for the plumbing section of the work as is sometimes used in
residential plumbing construction shall not be used on Cal Poly projects. Anexception
to this guideline shall be the case of the entire building project being design / build
format when approved by the University's Representative.

c. All points of connection to existing piping systems shall be identified. Verifypoints
of connection by potholing where required.

d. All piping shall be sized.

e. The routing of ail piping shall be indicated. The indicated routing shall be verified
to be feasible within the furring spaces indicated in the architectural drawings.

f.  All equipment and fixtures shall be located. Maintenance access space as
recommended by the manufacturer shall be indicated on the drawings.

g. All piping penetrations of the building shell shall be indicated.
h. Concrete core drills of existing structures shall be identified.

E. Provide a Plumbing Legend covering all symbols and abbreviations used in the plumbing
drawings in order to have a fully enforceable contract.

F.  Provide a Plumbing Schedule covering factory assembled plumbing equipment and fixtures.
The intent should be the easy determination of the plumbing equipment included in the
project to encourage competition among comparable product suppliers. Note that when a
product manufacturer's name and model are called out on the schedule to serve as the basis of
design, the specifications must be also be coordinated so that the same manufacturer is the
first specified. See Division 1 Section of Cal Poly's standard for Product Options and
Substitution Request procedures for further information.

G. Provide Plumbing Floor Plans to scale for each level where plumbing services are to be
provided. Provide enlarged partial plans for congested areas such as public restrooms where
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the normal scale plans will not adequately depict the work.

H. Sections to scale should be provided when the vertical arrangement of equipment and
piping relative to other building components is critical for proper function or adequate

maintenance clearance, as well as to assure the feasibility of pipe routing through tight
spaces.
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I.  Plumbing Riser Diagrams: Plumbing riser diagrams shall be provided for multi-story buildings
whenever the relative configuration of piping components cannot be depicted in the plan
view alone without ambiguity. As a minimum, riser diagrams shall be provided in the
Plumbing Working Drawings for the following systems: all drain waste & vent systems
including lab waste, all hot water systems with circulation, all pure water systems, and any
other system which includes forced circulation by pumping.

J. Plumbing Details: Plumbing details shall be provided as necessary to contractually assure a
given level of quality. As a minimum, details shall be provided to cover all pipe penetrations of
roofs, equipment supports, piping supports on roofs, backflow preventers, equipment
installations where the relative position of plumbing appurtenances such as valves, unions,
thermometer, drains, etc. are important to function, ease of service, and future replacement,
pipe crossings of building expansion joints, pressure reducing assemblies, backflowprevention
assemblies, roof drainage assemblies, floor drain assemblies, all pipe penetrations of exterior
walls above and below grade.

K.  Piping Diagrams (Schematics) shall be provided whenever the relative arrangements of
plumbing components and equipment cannot be clearly depicted in the plans. As a
minimum, piping diagrams shall be provided for in the Plumbing Working Drawings for water
heating systems with circulation, pure water systems, and lift stations.

END OF SECTION 22 10 05
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SECTION 22 11 00 - FACILITY WATER DISTRIBUTION

PART 1 GENERAL

1.01 SECTION INCLUDES DESIGN GUIDELINES

A.  GENERAL INFORMATION

1.

Cal Poly owns and maintains the underground water distribution system throughout
the campus.

B. DESIGN REQUIREMENTS

1.

All back-flow preventers will be tested by a certified tester prior to the system beingput
in service_immediately after installation. .

Provide a domestic water pressure reducing valve and meter at each new building.
Provide a separate water meter and RP backflow preventer for irrigation at each new
building.

Fire water should not be metered or reduced in pressure.

DCDA assemblies are required by Cal Poly and the County of San Luis Obispo.

For new buildings to be connected to the campus water system, the anticipatedadditional
water demand should be identified early during preliminary planning. This water demand
should be submitted to the Building Inspector and the Mechanical Engineer for Cal Poly
Facilities Planning and Capital Projects.

Improvements to the campus system may be required to accommodate the additional
demand. The Principal Engineer shall identify a suitable point of connection to the
campus system and what system improvements may be necessary to accommodatethe
new building.

C. DESIGN CONDITIONS:

1.

Water System Pressure: The water pressure assumed for system pipe sizing and design
shall be the lower of the following:

e 6075PSI
e The actual system pressure.

Since the water pressure in the campus water mains varies throughout the campus
depending on elevation within four water pressure zones, the Plumbing Designer should
request the water pressure from the University's Representative for each project. The
University's Representative will provide the known pressure at a given point (usually a fire
hydrant). The Plumbing Designer will be responsible for determining the pressure at the
point of use and should take into account the change in elevation between the known
reference point and the point of use.

END OF SECTION 22 11 00
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SECTION 22 11 16 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A.  ACCEPTABLE PIPING MATERIALS

1.

Above Grade: Type L hard drawn copper tubing with wrought copper sweat fittings, 95/5
tin antimony solder for joining 2" and smaller pipe. 15% silver brazing conforming to
AWS classification BCuP-5 for joining 2-1/2" and larger piping. Viega ProPress is
acceptable up to 4" pipe.

Below Grade: Type K hard drawn or soft copper tubing, with wrought copper sweat
fittings, all connections brazed with 15% silver brazing conforming to AWS classification
BCuP-5, wrap pipe with 1 layer of 10 mil tape. Soft copper tubing with radius bendsshall
be used to minimize below grade fittings. (Note: Pipe layouts which place water piping
under the building slab should be avoided whenever other alternatives are feasible.)
Viega Pro Press is acceptable up to 4".

Below grade, beyond building footing, 3" and smaller piping, alternate material: Schedule
80 PVC pipe with socket fittings and solvent cement joints.

Below grade, beyond building footing, 4" and larger: Cement-mortar lined Class 150
ductile iron pipe with bell and spigot joints and cast-iron fittings. Specify restraining
method: thrust blocks or restrained joints. Restrained joints should be called out for pipe
configurations where thrust blocking will be difficult.

Below grade, beyond building footing, 4" and larger, alternate material: Class 200 AWWA
C-900 PVC with bell and spigot joints and cast-iron fittings. Specify restraining method:
thrust blocks or restrained joints. Restrained joints should be called out for pipe
configurations where thrust blocking will be difficult.

B. WATER PRESSURE REDUCING VALVES

1.

Provide a pressure reducing valve (PRV) which will limit the supply pressure to 80 PSlat
the domestic water entry point to each building. This PRV shall be provided on water
services with pressure below 80 PSI as well as above in order to provide additional
protection in the event of a loss of pressure control in the campus water mains.

For low system pressures where a PRV may cause an undesirable pressure loss an
exception to this requirement may be granted upon obtaining approval from the
University's Representative.

Provide compound PRV's where required to accommodate a large range of flows.

Fire water should not be reduced in pressure. Separate fire water from domesticwater
ahead of the PRV.
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C. VALVING

1.

Water piping systems shall be provided with manual isolation valves at the following
locations:

a. At branch connections to underground system mains.
b. At all building points of entry.

¢.  On both sides of piped in devices which may need to be removed for servicing
including water meters, back flow preventers, pressure reducing valves, strainers,
pumps, etc. The devices shall be removable without draining down the building
system.

d. Exception: On small branch lines (1 inch and less) where the quantity of building
water is small, the valve on the downstream side of the device may be omitted.

e. At each floor where branch piping connects to a riser.

f. At every restroom and every lab.

D. DOMESTIC / INDUSTRIAL HOT WATER

1.

For water conservation, all systems shall be designed to provide near immediate hot
water at fixtures by using either a hot water circulation pump or electric heat tape. An
exception to this is small systems with a short distance (50 feet or less) between the water
heater and the fixture. Verify with the University Representative whether heat tape or
circulation will be used on a project by project basis.

For systems with a hot water circulation, verify that the pump is not over selected and
that the pipe velocities due to circulation will be reasonably low. (Copper fittingfailure
due to high velocity scouring has been a problem). Grundfos Alpha Series Pumps are

preferred.

Domestic hot water heaters shall be gas fired, to minimize campus electrical demand as
well as energy use cost.

a. Exceptions:

1) Domestic hot water in buildings served by the campus central heating water
system should be provided from a storage tank equipped with a double wall
heat exchanger. (An exception to this may be allowed in the case of buildings
with very low anticipated domestic hot water usage).

2) Lavatories with small usage which are remotely located from a central system
may be provided with hot water from a small electric storage type waterheater
with a maximum electrical demand of 1.5 kW. This exception shall not apply to
shower usage. Instantaneous electric water heaters are not permitted due to
high electrical demand.

Domestic Water Piping 221100 -2



Cal Poly University, San Luis Obispo 2024
Standard Specifications

4.  Provide separate heating sources for domestic hot water and space heating waterexcept
for buildings served by the campus central heating water system.

5. Water heaters shall be installed in a sheet metal drain pan (smitty pan) with drainoutlet
piped to a safe location on the building exterior or floor drain.

a. Exception: Water heaters installed on a concrete floor slab where leakage would not
damage the floor or building. Provide a floor area drain in the vicinity of the water
heater.

6. All hot water piping shall be insulated.

7. Water systems shall be designed to prevent water hammer. Provide properly sized shock
arrestors adjacent to all quickly closing valves including toilet flush valves, washing
machines, dish washers, and solenoid valves. Provide a ball valve below each shock
arrestor to allow for removal without system drain down. Provide access doors for all
shock arrestors in concealed locations. Shock arrestor locations and sizes should be
positively identified within the contract documents.

E. DISINFECTION

1. All potable water systems shall be disinfected and analyzed for bacteriological content.
No fire system shall be installed into the Campus Domestic loop without back flow
prevention.

2. Bacteriological analysis shall be completed by a third-party laboratory approved by the
Cal Poly Office of Environmental Health & Safety (EH&S). The laboratory shall be
submitted via the University Representative for approval by EH&S a minimum of 72-hours
prior to conducting disinfection. Analysis results shall be submitted via the University
Representative to EH&S to certify compliance with the specifications. Disinfection
procedure shall be repeated should EH&S indicate that compliance with the applicable
regulations has not been achieved. Plumbing shop representative shall be given a copy
of the results before the system can be put in service.

3. Provide an industrial water system for non-potable uses at all wet laboratories, faucets
with serrated tip for hose connections, dark rooms, and all other locations using toxic or
hazardous materials and requiring water service for uses other than drinking. Backflow
protection shall be by a reduced pressure principal type back flow preventer.

END OF SECTION 22 11 16
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SECTION 22 11 18 - WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.1

A.

C T IOGTMMOO >N

DESCRIPTION

This Section covers interior domestic cold water, domestic hot water, domestic hot water return,
laboratory cold water, laboratory hot water, laboratory hot water return, tempered water, non-
potable cold water and trap filler lines to a point 5 ft outside building wall.

All components shall comply with NSF-61 and NSF-372 to be compliant with requirement for
lead content of <0.25% maximum weighted average.

RELATED WORK

Section 20 00 00 — General Mechanical Requirements
Section 20 05 13 - Motors

Section 20 05 14 - Variable Frequency Drive (VFD) Systems
Section 20 05 29 - Piping and Equipment Supporting Devices
Section 20 05 53 - Mechanical Systems Identification
Section 20 05 73 — Mechanical Systems Firestopping
Section 20 07 00 - Mechanical Systems Insulation

Section 22 05 94 - Domestic Water Systems Balance
Section 22 21 14 - Plumbing Specialties

Section 26 29 13 - Enclosed Controllers

QUALITY ASSURANCE

Order pipe with each length marked with manufacturer's name or trademark and type of pipe;
with each shipping unit marked with purchase order number, metal or alloy designation, temper,
size, and supplier's name.

Installed material not meeting specification requirements must be replaced with material that
meets these Specifications without additional cost to Owner.

DELIVERY, STORAGE, AND HANDLING
Promptly inspect shipments to ensure material is undamaged and complies with specifications.

Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to avoid
condensation. Do not store materials directly on grade. Protect pipe, tube, and fitting ends from
damage. End caps shall remain in place. Protect fittings, flanges, and unions by storage inside or
by durable, waterproof, above ground packaging.

Offsite storage agreements will not relieve Contractor from using proper storagetechniques.
Storage and protection methods must allow inspection to verify products.

Before shipping, piping shall be cleaned, free of rust and scale, and chemically treated to protect
inside of pipe from rusting, and furnished with end caps.

SUBMITTALS

Manufacturer's technical data for the following:
1. Pipe
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9.
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Fittings

Joints

Valves

Unions and Flanges
Dielectric fittings

Water hammer arrestors
Expansion joints

In-line Centrifugal Pumps

10. Pressure Booster Pump

B.  Shop Drawings on items specified herein.

PART 2 - PRODUCTS

21 MATERIALS

A.  Materials as specified shall be new unless otherwise noted.

B.  Materials shall be provided from list of approved manufacturers. Home Market, GenericBroker,

or

Wholesaler's house brands are not acceptable.

2.2 PIPE, FITTINGS, AND JOINTS

Pipe, fittings, and joints for Water Main in Section 22 11 14 - Exterior Services to 5 ft from
outside building wall.

B. Underground 3" and larger:

1.

Ductile iron:

a. Pipe: Ductile iron, Class 52, AWWA C151, cement mortar lined with restrained
mechanical joints and ductile iron fittings Verify if joints and fittings can be installed
in direct buried water lines with the adopted Plumbing Code.

b. Pre-insulated with polyurethane insulation and PVC jacket.

C. Underground 2-1/2" and Smaller:

1.

Copper:
a. Pipe: Copper tube, Type K, soft (annealed) temper in coils, ASTM B88
b. Fittings:
1) Cast copper alloy, solder joint, pressure rated, ANSI B16.18
2) Wrought copper, solder joint, pressure rated, ANSI b16.22
3) Viega Pro Press
C. Joints: Where joints are permitted, brazed, silver solder, BCuP-5 Type, AWS.A5.8,
1250°F melting point minimum.
d. Pre-insulated with polyurethane insulation and PVC jacket.

D. Above Ground:

1.

Copper (2-1/2" and Smaller):

a. Pipe: Copper tube, Type L, hard drawn, ASTM B88

b. Fittings: Viega Pro Press

C. Wrought copper, solder joint, pressure rated, ANSI B16.22
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d. Joints:
1)  Lead free (<0.2%) solder, ASTM B32, flux, ASTM B813 d. Nipples: Red
brass pipe, threaded
Viega ProPress is an acceptable fitting / material.

f. Exposed tubing and fittings in kitchen and areas subject to chemical cleaning
shall have chrome plated finish.

2. Copper (2-1/2" and Larger):
a. Pipe: Copper tube, Type L, hard drawn, ASTM B88
b.  Fittings:
1) Wrought copper, solder joint, pressure rated, ANSI B16.22
c.  Joints: Brazed, BCuP-5 type, AWS A5.8, 1250°F minimum melting point

3. Viega ProPress is an acceptable fitting / material for up to 4".

23 UNIONS AND FLANGES

A.  General:
1. Unions, flanges and gasket materials to have pressure rating of not less than 150 psigat
180°F.

B.  Copper (3" and Smaller):
1. Wrought copper union, Nibco Figure 633-W. Mueller Brass or approved equal.
2. Viega ProPress is acceptable.

C. Copper (4" and Larger):
1. Castred brass flanges, alloy 844, ASTM B584, Class 150, Standard bolt pattern, ANSI B16.24
with neoprene gasket.
2. Viega ProPress is acceptable up to 4".

24 VALVES

A.  Shutoff Valves:
1. Ball Valves (2" and smaller):

a. Acceptable manufacturers: Nibco, Apollo, Hammond, Milwaukee, Stockham and Watts
with indicated features and approved equal to model listed. Note that not all
manufacturers make all sizes. Jomar is an acceptable manufacturer for stainless steel
and bronze.

b. Full Port, 2 Piece: Lead Free, Stainless Steel or Bronze body, ASTM B584, stainless steel
ball and stem, Teflon seats, stem extension with length according to installed system
insulation thickness, 600 psi CWP pressure rating, Lockable, NIBCO T/S/PC-585-66-LF.

c. Full Port, 3 Piece: Lead Free, Bronze body, ASTM B584, stainless steel ball and stem,
Teflon seats, stem extension with length according to installed system insulation
thickness, 600 psi CWP pressure rating, Lockable, NIBCO T/S-595-Y-66-LF.

d. Insulated Handle: For insulated systems to prevent condensation on valve body with
thermal and vapor seal, approved equal to NIBCO Nib Seal.

2.  Gate Valves:

a. Acceptable Manufacturers: Nibco, Apollo, Crane, Hammond, Kennedy, Milwaukee and
Stockham with indicated features and approved equal to model listed. Note that not all
manufacturers make all sizes.

b. Size 2-1/2" and Smaller: Lead-free bronze body, bronze trim, 300 psi CWP, union bonnet,
rising stem, NIBCO T/S/PC-111-LF.

¢. Size 3" and Larger: Iron bodied with epoxy coating and resilient wedge. Mueller, NIBCO,
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or approved equal.

B.  Swing Check Valves:
1. Size 2" and Smaller:
a. Lead Free Bronze body, ASTM B584, Y pattern, PTFE resilient disc, horizontal swing, 200
psi CWP rating, Apollo 163S-LF series
2. Valves 2-1/2" and Larger:
a. Nickle iron body, horizontal swing, stainless steel or nickel iron disc, stainless steel
replaceable seat, 200 psi CWP rating, NIBCO T/S/PC-413-Y-L.

C.  Spring Check Valves:
1. Valves 2" and Smaller:
a. Lead Free Bronze body, ASTM B584, in-line lift type with spring, PTFE disc, 250 psi CWP
rating, NIBCO T/S-480-Y-LF.
2. Valves 2-1/2" and Larger:
a. Castiron body, wafer type, Buna-N seat, aluminum bronze disc, in-line type with stainless
steel spring, 250 psi CWP rating, Nibco W-910-W-LF
b. Ductile iron body, aluminum bronze or elastomer encapsulated ductile iron disc, stainless
steel spring and shaft, welded-in nickel or EPDM synthetic rubber seat, vertical or
horizontal installation, grooved ends, 300 psi CWP rating, Victaulic Series 716.
D. Balancing Valves:
1. Circuit Setter:
a. Acceptable Manufacturers: Bell and Gossett, Watts, Circuit Solver or approved equal
b. 2" and Smaller: Shall be of lead-free bronze construction with glass and carbon-filled TFE
seat rings and have differential pressure read-out ports across valve seat area. Read-out
ports to be filled with internal EPT insert and better connection with check valve. Valve
bodies to have 1/4" NPT tapped drain/purge port. Valves to have memory stop feature
and calibrated nameplate to assure specific valve setting. Valve to be leak- tight at full-
rated working pressure and temperature (300 psi/250°F), B&G Circuit Setter Model CB,
or approved equal.
¢. Shall be regulated thermostatically
E. Mixing Valves
1. Thermostatic Master Mixing Valve
a. Acceptable manufacturers: Lawler, Watts Powers Intellestation or approved equal
b. Master thermostatic mixing valve, capable of maintaining mixed water temperature
within 5°F of setpoint at zero demand and peak flow with recirculated flow for
temperature maintenance. Valve assembly shall be capable of sensing temperature in
recirculated water temperature and returning water to main distribution if temperature
is adequate or diverting partial flow to heater when temperature falls below setpoint.
¢. Mixing valve shall be bronze construction with dual thermostatic elements, integral
thermometer, check valves, strainer, visual flow indicator and integral thermostatic return
limiter. Valve shall be rated for 150 psig operating pressure and be certified under ASSE
1017.
d. Valve shall have 140°F hot water inlet, 60°F cold water inlet and 120°F mixed water
temperature. Power IntelliStation LFIS200TV or approved equal.
2. Thermostatic Point of Use Tempered Water mixing Valve
a. Acceptable manufacturers: Lawler, Powers or approved equal
b. Master emergency fixture thermostatic mixing valve, capable of maintaining mixed water
temperature within 5°F of setpoint. Valve shall fail to cold water supply only on loss of
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hot water supply. Valve shall fail closed on loss of cold-water supply.

¢. Mixing valve shall be bronze construction with dual thermostatic elements, high
temperature limit stop, locked temperature regulator and integral thermometers on inlet,
outlet and mixed water lines. Valve shall be rated for 125 psig operating pressure and be
certified per ANSI Z358.1 requirements.

F.  Classroom Laboratory Equipment Valves
a. Basis of Design: T&S Brass
b. Acceptable manufacturers: Chicago or approved equal.

2.5 WATER METERS

A.  Compound Flow Meter

1. Acceptable Manufacturers: Metron Farnier Spectrum or approved equal

2. Meter shall be in-line compound meter type consisting of one positive displacement
chamber and one turbine chamber. Meter shall have integral or remote converter with
graphic display and keypad. Meter shall be factory sized and programmed for its specific
application and flow range. Meter shall be reprogrammable using converter keypad without
use of special interface device or computer.

3. Meter body shall be lead-free bronze construction with stainless steel trim. Meter shall have
thermoplastic piston, turbine chamber and turbine. Meter materials and finish shall meet
AWWA Standard C700.

4. Meter shall be provided with ANSI Class 150 flanges.

5. Meter shall be selected for 10:1 turndown. Meter shall be wet-calibrated and accurateto
within

1£1.5% of reading. Meter shall be shipped with certification of calibration.

6. Meter shall have 4-20 mA and programmable pulse output signals.

7. [Meter shall have integral lead-free bronze or stainless-steel plate type strainer. Strainer
shall have access cover for cleaning of strainer grid.

8. Meter shall provide instantaneous and totalized flow in gpm and gallon.

9. Basis of Design is Sensus Metering System. Refer to schedules on drawings.

2.6 DIELECTRIC FITTINGS

A. Insulating nipple, metal casing, inert thermoplastic lining, Clearflow dielectric fitting by Perfection
Corporation or Victaulic Style 47.

B.  Dielectric unions 2" and smaller; dielectric flanges 2-1/2" and larger; with iron female pipe thread
to copper solder joint or brass female pipe thread end connections, non-asbestos gaskets and
pressure rating of not less than 175 psig at 180°F. Watts Regulator Company, Lochinvar, Wilkins
Epco Sales, Inc or approved equal.

C. Copper-silicon casting, UNS C87850, threaded or grooved end. UL classified in accordance with
NSF-61 for potable water service. Victaulic Style 647.

2.7  WATER HAMMER ARRESTORS

A.  Mechanical Water Hammer Arrestors:
1. Piston-compressed air column type, with sealed air chamber.
2. Manufacturers: Watts, Sioux-Chief, and Precision Plumbing Products (PPP), Inc, or
approved equal to size shown. Provide access panels when mechanical shock stops are
installed in non- accessible concealed locations.

2.8 EXPANSION JOINTS/LOOPS
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A.  Galvanized steel pipe, Schedule 40, with mechanical couplings, Victaulic 150 Mover
B.  Copper Tubing:
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1. Use expansion loops where space is available. Size expansion loops as listed in the following

table:
Pipe Size Length of Each Loop Number of Legs

3/4" 38" 3

1" 40" 3

1-1/4" 42" 3

1-1/2" 46" 3

2" 50" 3

2-1/2" 54" 3

3" 60" 3

4" 68" 3

C. Copper Tubing:

1. Mechanical expansion fittings, size 3/4" thru 4", copper tube, stainless steel laminated
5 internal bellows, 200 psi working pressure, 600°F rated; Keflex Model 7QT. Mechanical

expansion fittings, sizes 3/4" thru 4", copper tube, stainless steel laminated internal bellows,
175 psig working pressure, 500°F rated, Hyspan Model 8509 or 8510.

3. Allowable length of copper tube per mechanical expansion fitting shall be in accordance
with the following table:

System Operating Temperature Length of Pipe
110°F 300 ft
120°F 275 ft
130°F 250 ft
140°F 225 ft
150°F 175 ft
160°F 175 ft
170°F 150 ft
180°F 140 ft

D. Pre-manufactured expansion loop will be allowed: Metraflex Model MLS Series for sweat ends, MLT
Series for threaded ends and MLF Series for flanged or groove ends. Verify pipe size required,
laying length, and face-to-face dimension required. Coordinate location with othertrades.

29 IN-LINE CENTRIFUGAL PUMPS FOR TEMPERATURE MAINTENANCE OF POTABLE AND
LABORATORY HOT WATER

A.  Manufacturers: Armstrong, Aurora, Bell and Gossett, Deming, Ingersoll-Rand, Taco, Weinman,
Worthington or approved equal

B.  Pumps shall be pipeline mounted, single suction type with cast iron casing, bronze fitted with
working pressure of 125 psi and operating temperature of 200°F continuous.

C. Impellers shall be plastic and shall be directly hung from motor shafts without using flexible
couplings.

Pump shafts shall be ceramic, steel or stainless steel, sealed and gasketed from pumpedfluid.
Pumps shall be furnished with mechanical carbon/silicon carbide seals.

Bearing assemblies and motor shall be permanently oil lubricated and maintenance free.

@ mmo

Pump shall be controlled by adjustable programmable time clock similar to Bell and Gossett TC-
1 timer kit and aqua stat located in return pipe at pump with 100°F to 240°F operating
temperature with 5°F to 30°F adjustable differential, remote bulb, UL listed similar to Honeywell
L6006A1012.
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H. Refer to Section 26 29 13 - Enclosed Controllers.

210 PRESSURE BOOSTER PUMP
A.  Manufacturers: Delta P Carver, Fluid Pump Systems, Grundfos, Quantum Flo, SyncroFlo or approved equal

B. Booster pump package shall have components frame mounted, piped, painted, wired and factory
tested. Package shall include triplex pumps, hydro-pneumatic bladder tank and control panel.
Pumps shall be configured to run in lead-lag-lag sequence. Package shall have single [208] [240]
[480] V 3 Ph power connection with transformer provided for lower voltage requirement. Pump
package shall be provided with auto-restart function on loss of power.

C.  Pumps:

1. Pumps shall be horizontal close coupled end suction type.

2. Pumps shall have iron volute, backplate and bronze wearing rings; brass or bronze impeller,
single suction enclosed type, keyed to shaft, hydraulically and dynamically balanced; stainless
or carbon steel shaft with stainless steel or bronze sleeve; mechanical seals with carbon
rotating against stationary ceramic seat.

3. Pumps shall be rated at 125 psig maximum working pressure and 225°F continuous
temperature. Manufacturer shall certify ratings.

4. Pumps shall run without excessive noise or vibration.

5. Provide spare pump seals for each pump.

D.  Each pump shall have open drip-proof high efficiency motor sized for non-overloadingover
entire pump curve.

E. Each pump and motor to have nameplate listing manufacturer's name, pump serial number,
capacity in gpm and ft of head at design conditions, motor horsepower, voltage, frequency, speed
and full load current.

F. Pump shall have manufacturer supplied VFD

G.  Provide isolation valves at inlet and outlet of each pump. Valves shall be butterfly or ball valves
as specified previously.

H.  Pump manifold piping shall be Type L copper tube, hard drawn, ASTM B88.

l. Pumps shall have flexible suction and discharge braided pipe connectors, suction and discharge
pressure gauges and common thermal relief valve. Discharge from relief valve shall be piped to
3" above floor at floor drain.

J. Package shall be controlled by skid mounted, UL listed NEMA 4 control panel withfollowing
components:
1. Magnetic starter for each motor with overload protection, external resets, and starter failure

interlocks

Single door interlocked disconnect

H-O-A switch for each pump

Control circuit transformer with protected secondary

Time delays

Minimum run timers

Adjustable solid-state current sensing relays

Low suction pressure cutout

9. High suction pressure shutdown

10. Two sensor differential temperature no-flow shutdown

11. Pump operation and warning lights, and alarm horn

© NV AWN
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12. Automatic pump alternation of pumps 1, 2 and 3

13. Provide extra set of dry contacts in control panel for transmission of general fault alarmto
building automation system.

14. Refer to Section 26 29 13 — Enclosed Controllers.

Hydro-pneumatic bladder tank shall be ASME rated with ring stand base and replaceable bladder.
Tank shall include inlet and outlet pressure gauge, bladder charge pressure gauge and pressure
switch for pump control.

Refer to schedule on Schedule for capacity requirements of pumps.

PART 3 - EXECUTION

INSTALLATION

Install pipe and fittings in accordance with reference standards, manufacturer's recommendations
and recognized industry practices.

Maintain piping system in clean condition during installation. Remove dirt and debris from
assembly of piping as work progresses. Cap open pipe ends where left unattended or subject to
contamination.

Include connections to plumbing fixtures, to equipment by others, and to equipment requiring
water. Provide proper backflow and back siphonage protection to safeguard potable water system
from contamination.

Lay out water system so as to conform to intent of drawings. Coordinate piping with building
features and work of other trades. Install water piping plumb and square with building. Plans
indicate, general routing, provide additional offsets as required. Install piping with necessary
swing joints and offsets to allow forexpansion.

Install shut-off valves on branch lines near mains to avoid long dead-leg branches when valves
are closed.

Install shut-off valves where indicated and at base of risers to allow isolation of portions of system
for repair.

Do not install water piping within exterior walls.

Provide drain valves at base of risers and at low points of trapped piping 2" and larger where
trapped water volume exceeds 5 gallons.

Install pressure reducing valves where indicated on drawings. Provide pressure gauges on both
inlet and outlet sides of valve. Flush strainer and adjust to outlet pressure as scheduled.

Provide protective sleeve covering of elastomeric pipe insulation where copper or steel piping is
embedded in masonry or concrete.

Provide dielectric fittings between dissimilar piping materials.

Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including required service space for this equipment, unless piping is serving this
equipment.

Install valves and piping specialties, including items furnished by others, as specified and/or

detailed. Provide access to valves and specialties for maintenance. Make connections to equipment,
fixtures and systems installed by others where same requires piping services indicated in this
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Section.
N. In-line pumps 3 hp and larger shall be independently supported from building structure.
O. Install water pipe using proper pipe and fittings. Use reducing fittings for changes in pipesize.
P.  Install trap filler lines to slope to drain tailpiece without trapping.

3.2 UNDERGROUND WARNING TAPE

Provide warning tape for exterior buried utilities per Section 20 05 53.

3.3 COPPER TUBING

A.  Copper tubing shall be installed per Copper Development Association guidelines in addition to
methods specified herein.
B.  Soldered Copper Joints:
1. Use non-acidic and lead-free flux on cleaned pipe and fittings for soldered joints.
2. Cut tube square, remove burrs from exterior of tube and ream interior of tube before
assembly.
3. Fill joints with solder by capillary action. Solder shall cover joint periphery. Wipe joint clean.
4. Apply heat carefully to prevent damage to pipe, fittings and valves.
5. Follow manufacturer's recommendations when heating valves and equipment forsoldered
connections.

C. Brazed Copper Joints:
1. Cut tube square, remove burrs from exterior of tube and ream interior of tube before
assembly.
2. Joints shall be cleaned and polished before brazing.
3. Flux of any type shall not be used.
4. Apply heat carefully to prevent damage to pipe, fittings and valves. Disassemble valveswhere
possible to prevent damage to seats during brazing.
D. Pressed Fittings:
1. Viega ProPress is an acceptable fitting / material up to 4"
2. Cut tube square, remove burrs from exterior of tube and ream interior of tube before
assembly.
3. Prepare joints properly before pressing.

3.4 SPRING LOADED CHECK VALVES

A.  Provide spring loaded check valve in each pump discharge line.

3.5 WATER METERS

Provide minimum of 10 pipe diameters of straight pipe on inlet of meter and minimum of 5pipe
diameters of straight pipe on outlet of meter.

B. Provide strainer on inlet to meter.

3.6 WATER HAMMER ARRESTORS

A.  Use water hammer arrestors to control water hammer. Installed devices shall be sizedand
located according to manufacturer's recommendations, PDI Standards, or as shown on
drawings.

B.  Use water hammer arrestors with flush valves and quick-closing valves. Provide access panels
when water hammer arrestors are installed in non-accessible concealed locations.
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3.7 DIELECTRIC UNIONS AND FLANGES

A. Install dielectric unions or flanges at points where copper-to-steel pipe connection is required in
domestic water systems.

B. Install unions on equipment side of shutoff valves for items such as: water heaters, water
softeners, pumps, filters, and similar equipment requiring periodic replacement.

3.8 EXPANSION JOINTS
Install one anchor on either side of expansion joint, opposite direction of expansion.
B. Install pipe guides on each side of mechanical expansion fittings.

3.9 CLEANING

Flush and clean piping prior to testing. Remove corrosion by mechanical or chemical means. Use
chemicals that are non-toxic.

3.10 TESTING
A.  Refer to Testing paragraph of Section 20 00 00 - General Mechanical Requirements.

B.  Water test system may be applied to system in its entirety or in sections. Test piping with water
to pressure of 100 psi for 2 h. No decrease in pressure allowed. Provide pressure gauge with
shutoff and bleeder valve at highest point of system tested. Inspect joints in system undertest.

C. Defective work or material shall be replaced or repaired as necessary and inspection and test
repeated. Repairs shall be made with new materials. No caulking of threaded joints or holes will
be allowed.

D. Do not conceal pipe until satisfactorily tested.
E. Testing with air will not be allowed.
3.11 BALANCING

A.  Balance water distribution system. Adjust control valves for proper operation. Set balancing valves
to maintain hot water in hot water system.

B.  Balance flush valves, flow control valves and mixing valves for adequate flow and temperature to
plumbing fixtures and equipment.

3.12 DISINFECTION

A.  Disinfect water piping in the following manner:
1. Clean and flush water pipe with water until water at remote tap is clear.
2. Fill water systems with solution containing 50 ppm of chlorine (minimum concentration).
Allow solution to stay in water system for 24 h. Alternately use solution of 200 ppm of

chlorine (minimum concentration) for 3 h.
3. Flush water system of chlorine solution.

4. Allow clean water to stand in system for 24 h. Take sample from remote tap for
bacteriological test.

B. Do not use water system for potable water supply until safe bacteriological test is obtained.Repeat
steps 1 through 4 until safe water system is obtained.

3.13 BACTERIOLOGICAL TESTS
A.  Take representative water samples and test to ensure bacteriologically safe water supply system.
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Include HPC (Heterotrophic Plate Count) test and test for presence of Pseudomonas aeruginosa as
well as regular coliform bacteria test. HPC test maximum containment level of 500 organisms/ml.
Perform bacteriological tests shortly before Owner's acceptance of building. If tests fail, make
corrections and retest.

B. When connecting to existing water supply of unknown quality, sample for analysis and
comparison with finished water system analysis shall be taken prior to making new connection.
This will allow isolating source of contamination from within scope of work or pre-existing water
supply. Final conditions shall meet criteria specified above for areas within scope of work.

END OF SECTION 22 11 18
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES PART

1 - GENERAL

PART 2 - PRODUCTS

2.1  BALANCING VALVES

A. Recirculating Domestic Hot Water Balancing Valves:

1.

10.

Balancing valves regulate and control the return of hot water to the water heater in a recirculating
domestic hot water piping system to ensure that specified hot water temperatures are delivered to all
point-of-use fixtures within specified time frames.

Manually Adjusted Balancing Valves: globe valve, needle valve, or venturi valve design with ports for
reading temperature and pressure, knob adjustment with graduated set-point markings, and lockable
memory setting. A ball valve design is not acceptable. A fixed GPM orifice flow regulation devices are not
acceptable as they are not adjustable without disassembly and replacement of a different size orifice to
change flow rate.

Automatically Self-adjusting Balancing Valves: mechanical thermostatically controlled valves that
automatically self-adjust return water flow to maintain specified temperatures in the DHW
circuits.

Electronic DHW balancing systems with remote temperature sensor(s) monitoring DHW circuit
temperature(s) and controlling recirculating water flow with automated valves.

Material Construction: all metallic component parts shall be stainless steel or lead-free brass, lead free
bronze, or copper. NPT threaded inlet and outlet for use with union connections. Balancing valve rated to
200 psi, 240°F (115°C).

Size: Same line size as their connected piping, but not larger than NPS 2".
Certified in compliance with NSF-61 Annex G, NSF-372 lead free.

Provide line size isolation valves and unions for ease of removal and service. Refer to piping detail shown
on drawings. DHW balancing valves, their unions, isolation valves, and Y strainers (if used) shall be made
accessible for service, and shall be identified with permanent metallic tags or signage.

Balanced System Testing, Adjustment, and Reporting: all recirculating domestic hot water circuits must
provide specified hot water temperatures being delivered to point of use fixtures within specified time
frames, and within specified acceptable variable tolerances, and in compliance with Commissioning
Plumbing Section 220800.

a. Manually Adjusted balancing valves must be individually tested and adjusted to balance DHW return
flow rates to ensure specified water temperatures are being delivered to the fixtures. DHW balancing
report shall include documented temperature readings and valve adjustment settings for each
numbered DHW balancing valve, noting their numbered DHW circuits, DHW heater output
temperature, test equipment used, testing and adjustment dates and the name of the testing mechanic.

b. Automatically Self-adjusting systems can be checked by documented sampling of each recirculating
circuits temperatures with a hand-held infrared sensor (IR sensor), or temperature readings taken at
point-of-use fixtures within each DHW recirculating circuit. The DHW balancing report shall include
documented sample temperature readings by numbered DHW circuits, noting balancing valves or the
fixtures sampled by location, DHW heater output temperature, test equipment used, testing dates and
the name of the testing mechanic.

Automatically Self-adjusting Thermostatic Valve Manufacturers: Subject to compliance with specified
requirements, provide DHW balancing valves by one of the following:

a. ThermoOmegaTech Inc, Circuit Solver #CSUAS series DHW lead-free thermostatic balancing valve
b. Armstrong #DRV40 digital recirculation system

c. Caleffi lead-free #116 Series Thermosetter balancing valve, provide Y strainer, and isolation valves



11. Manually Adjusted Valve Manufacturers: Subject to compliance with specified requirements, provide DHW
balancing valves by one of the following:

a. Red & White lead-free #9529AB DHW balancing valve, provide Y strainer, and isolationvalves
b. Griswold, K-Valve-No-Lead Series DHW balancing valves, provide Y strainer, and isolationvalves

c. Nibco Inc, #T-1710 series lead-free DHW balancing valves, provide Y strainer, and isolation valves.
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SECTION 22 13 14 - SANITARY WASTE AND STORM DRAINAGE SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This Section includes materials and methods for sanitary waste and vent, clearwater waste and
vent, storm drainage, and overflow storm drainage piping systems within and including piping
to 5 ft outside building wall.

1.2 RELATED WORK

Section 20 05 13 - Motors

Section 20 05 20 - Excavation and Backfill

Section 20 05 29 - Piping and Equipment Supporting Devices
Section 20 05 49 - Seismic Anchorage and Restraints

Section 20 07 00 - Mechanical Systems Insulation

Section 22 11 14 - Exterior Services

Section 22 21 14 - Plumbing Specialties

Section 22 40 00 - Plumbing Fixtures

TemMmMUO® >

1.3 GENERAL DESIGN INFORMATION
A. Cal Poly owns and maintains the sanitary sewer system throughout the campus.

B. For new buildings to be connected to the sanitary sewer system, the anticipated additional
sewer load should be identified early during preliminary planning. This load should be
submitted to the Building Inspector and the Mechanical Engineer for Cal Poly Facilities
Planning and Construction. Improvements to the campus system may be required to
accommodate the additional load. The Principal Engineer shall identify a suitable point of
connection to the campus system and what system improvements may be necessary to
accommodate the new building.

C. Systems discharging to the campus sewer system shall be in compliance with therequirements
of the City of San Luis Obispo Waste Water Treatment Plant. Mechanical systems discharging
unusual wastes may require special provisions or may not be allowed. Triggers include; high or
low pH, oil, grease, chemical contamination, biological contamination, and rain water to the
sewer. Mechanical systems typically impacted include: commercial kitchen waste, elevator
sump pump discharge, lab process waste, and water purification system waste. The Design
Professional shall be responsible for confirming impacts to the project due to the City Waste
Water Discharge Ordinance. Alternatives for compliance shall be discussed with the
University's Representative. Negotiations involving specific project issues shall be channeled
through the Cal Polly Office of Environmental Health & Safety (Director).

D. For wet laboratories, the method which will be used for dealing with contaminated liquid
wastes should be determined early in the design process in consultation with the University's
Representative and Cal Poly Environmental Health and Safety (EH&S). Contaminated liquid
waste from laboratories are not allowed to be poured directly into drainage systems
discharging to the campus sewers. EH&S should be consulted for procedures for dealingwith
liquid contaminated wastes. Contaminated wastes are typically containerized and held inthe
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laboratory for disposal by EH&S as hazardous waste. Lab waste piping systems are provided in
wet laboratories only for disposal of non-hazardous liquids and as a precaution in case of an
accidental spill.

E. Soil and Waste Piping within a building and outside within five feet (5') of the foundation,
except where indicated otherwise, shall be No-Hub cast iron pipe and fittings, asphaltum
coated, free from defects, and shall conform to the requirements of CISPI Standard 301 ASTM
A-888 or ASTM A-74 and manufactured by AB & |, Charlotte or Tyler. Fittings shall be up with
Stainless Steel, Heavy-Duty No-Hub Couplings and shall be in compliance with ASTM C-1540
and ASTM C-564 Standards, except all above ground vent piping joints may be made up with
Standard-Duty No-Hub Coupling in compliance with CISPI -310, and ASTM C-564 Standards.
For fats, oils and grease waste, Blucher Pipe systems are preferred.

F. Complete soil/waste drainage piping will be provided to each domestic plumbing fixture and
will discharge by gravity. Sanitary drainage ventilation piping will be provided to each
domestic plumbing fixture or trap and will terminate at various locations on the roof.

G. Horizontal sanitary, waste and vent piping will be designed for a uniform grade of 2% (1/4" per
foot).

H. HVAC condensate drainage piping (CD) will be provided to each separate HVAC unit, such
piping will drain to an indirect waste connection to the sanitary soil/waste system viaeither
tailpiece connection at the nearest lavatory or sink or indirectly to a floor sink.

I.  Floor drains will be provided in laundry rooms and all toilet rooms. Drains will not belocated
under the partitions and will be provided with clearance for service work.

J. Underground cast iron pipe will be wrapped with 8 mil polypropylene pipe wrap to protect
against low pH soil on campus.

K. All floor drains will be served by a trap primer. The preferred trap primers will beflush-o-meter
valve flushing tube or lavatory p-trap type. (Mechanical type trap primers may be provided
only when the preferred type cannot be used.)h

L. Wall clean-outs at the end of runs for main lines should be provided, where possible,above
rim height of highest fixture on that line of all floors.

M. Shower drains will be fitted with removable hair screens within floor drain for ease of
maintenance.

N. Sink drains will be cleanable without disassembly of the associated trap, with cleanoutabove
rim height of sinks on all floors.

O. Routing drainage piping overhead of electronic equipment, telecom equipment andelectrical
equipment will be avoided.

P. Cleanouts will be the same nominal size as the pipe they serve; where they occur in piping
eight inches and larger, six inches size will be used. All cleanouts will be accessible.

Q. Cleanouts will be provided on all floors at the following locations:
1. Horizontal offsets.

2. End of soil, waste, water or storm drains more than five feet in length.
3. Maximum of 50-foot intervals of horizontal runs within the building.

4.  Base of vertical sanitary stacks and storm drain leader lines.
5

Each change of direction if the total aggregate change exceeds 90 degrees.
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6. Main sewer connection outside of building. A 2-way cleanout with dual access plugs
(threaded bronze, thermoplastic, or PVC) will be provided at this location. Cleanout willbe
installed in round cast iron valve box marked “Sewer".

7. Above rim height of all sinks and lavatories on all floors.

8.  Above rim height of all urinals.

9.  Up stream of all double santees and combinations.

1.4 ACCEPTABLE PIPING MATERIALS

A

Above Grade Sanitary Waste and Vent Piping: Service weight, no hub, cast iron soil pipewith
cast iron DWV fittings, neoprene coupler with stainless steel clamp and shield.

Below Grade Sanitary Waste and Vent Piping: Service weight, no hub, cast iron soil pipewith
cast iron DWV fittings, extra heavy neoprene coupler with stainless steel clamp and shield
(Husky, Clamp All, or approved equal)

Above Grade Vent Piping (Alternate materials)
1. Schedule 40 galvanized steel pipe with recessed screwed cast iron drainage fittings.

2. Type DWV copper with DWV solder fittings, 50/50 equivalent lead-free solder.

Below grade DWV PVC and CPVC are acceptable above and below grade piping material.

Above / Below Grade Waste and Vent Piping (Alternate material for student housing buildings
up to 3 stories only) Schedule 40 PVC,h DWV pipe and DWYV fittings with solvent cement
joints.

Waste vents shall be located a minimum distance of 30 feet horizontally from HVAC air intakes
and occupied roof areas. Additionally, waste vents shall be extended with a support system to
a level seven feet above the roof when the roof is occupied (such as in the case of roof
mounted greenhouses). Waste vents shall not be located in confined roof wells where HVAC
air intakes are located.

Provide accessible cleanouts at all levels of the building the same as required by codefor first
floor and lower levels.

Avoid sewage lift stations where possible. Gravity flow of sewage is preferred and is usually
achievable due to the significant elevation change of most building sites on the campus. If a
lift station is required, minimize the required capacity by segregating out upper level waste
which can be gravity flow. Lift stations should be duplex pump type, powered by emergency
power, with alarm contacts provided as an input to the building management system. Lift
stations which handle rest rooms sewage shall be grinder type. Provide pumps with rail
system option.

Floor drains shall be equipped with trap primers. Trap primer shall be accessible andequipped
with a shut off valve to allow for servicing without system drain down.

1.5 QUALITY ASSURANCE

A

Order piping with each length marked with manufacturer's name or trademark and type of
pipe; with each shipping unit marked with purchase order number, metal or alloy designation,
temper, size, and supplier's name.
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B. Installed material not meeting specification requirements must be replaced with materialthat
meets these specifications without additional cost to Owner.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Promptly inspect shipments to insure material is undamaged and complies with Specifications.

B. Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to avoid
condensation. Do not store materials directly on grade. Protect pipe, tube, and fitting ends
from damage. End caps shall remain in place. Protect fittings by storage inside or by durable,
waterproof, above ground packaging.

C. Offsite storage agreements will not relieve Contractor from using proper storagetechniques.

D. Storage and protection methods must allow inspection to verify products.

1.7 SUBMITTALS

A. Manufacturer's technical data forthe
following:

Pipe and fittings

Joints

Cleanouts

Floor drains and floor sinks

Roof drains

Downspout boots

Downspout nozzles

©® N o U HrwWwN =

Air gap fittings

9. Backwater valves

10. Discharge check valves

11. Discharge isolation valves
12.  Trench drains

13. Traps

14.  Sump pumps

15. Sewage ejectors

16. Concrete sump basins

17. Epoxy coating of concrete sump
18. Sump cover Oil

PART 2 - GENERAL

2.1 MATERIALS

A. Materials herein specified shall be new, unless otherwise noted.

2.2 ACCEPTABLE PIPING MATERIALS

A. Above Grade Sanitary Waste and Vent Piping: Service weight, no hub, cast iron soil pipe with

SANITARY WASTE AND STORM DRAINAGE SYSTEMS 2213 14-4



Cal Poly University, San Luis Obispo 2024
Standard Specifications

cast iron DWV fittings, neoprene coupler with stainless steel clamp and shield.

B. Below Grade Sanitary Waste and Vent Piping: Service weight, no hub, cast iron soil pipewith
cast iron DWV fittings, extra heavy neoprene coupler with stainless steel clamp and shield
(Husky, Clamp All, or approved equal)

C. Above Grade Vent Piping (Alternate materials)
1. No hub cast iron

2. Type DWV copper with DWV solder fittings, 50/50 equivalent lead-free solder.

D. Below grade DWV PVC and CPVC are acceptable above and below grade piping material.

E. Above / Below Grade Waste and Vent Piping (Alternate material for student housing buildings
up to 3 stories only) Schedule 40 PVC,h DWV pipe and DWV fittings with solvent cement
joints.

F. Waste vents shall be located a minimum distance of 30 feet horizontally from HVAC air intakes
and occupied roof areas. Additionally, waste vents shall be extended with a support system to
a level seven feet above the roof when the roof is occupied (such as in the case of roof
mounted greenhouses). Waste vents shall not be located in confined roof wells where HVAC
air intakes are located.

G. Provide accessible cleanouts at all levels of the building the same as required by codefor first
floor and lower levels.

H. Avoid sewage lift stations where possible. Gravity flow of sewage is preferred and is usually
achievable due to the significant elevation change of most building sites on the campus. If a
lift station is required, minimize the required capacity by segregating out upper level waste
which can be gravity flow. Lift stations should be duplex pump type, powered by emergency
power, with alarm contacts provided as an input to the building management system. Lift
stations which handle rest rooms sewage shall be grinder type.

I.  Floor drains shall be equipped with trap primers. Trap primer shall be accessible andequipped
with a shut off valve to allow for servicing without system drain down.

2.3 PIPE, FITTINGS, AND JOINTS

A. Interior Underground 15" and Smaller:
1. Schedule 40 polyvinyl chloride pipe (PVC), ASTM D1784, with solvent cement joints:
a. Manufacturers: Charlotte, Spears or approved equal
b. No hub cast iron
B. Interior Above Ground:
1. Schedule 40 chlorinated polyvinyl chloride lab waste pipe (CPVC), ASTM D1784, with
solvent cement joints.
a. Provide 3M™ Fire Barrier Plenum Wrap 5A+ for piping above ceiling areas unless the
piping material is rated to comply with ASTM E84 / UL 723 to have a flame spread of

less than 25 and smoke developed index of less than 50 for use in plenumceilings.
b. Manufacturers: Charlotte, Spears or approved equal
c. No hub castiron

2.4 CLEANOUTS

A. Josam, Mifab, Smith, Wade, Watts or Zurn, approved equal to number shown on or
indicated by drawings.
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B. Providerecessed, solid brass, cleanout plugs where fittings are used as cleanouts. Provide taper-
thread plug with Teflon tape thread wrap.

C. Floor Cleanouts: Cleanout with cast iron ferrule, adjustable top, nickel-bronze scoriated cover
and frame, bronze taper-thread plug, approved equal to J.R. Smith 4033L. Provide flashing
flange and clamp where cleanout is installed in elevated slabs, approved equal to J.R. Smith
4033L-F-C.

D. Floor Cleanouts, Unfinished Floors and Areas Outside Building: Cleanout with cast iron ferrule,
adjustable round top, scoriated cast iron tractor cover, and bronze taper-thread plug,
approved equal to
J.R. Smith 4239L. Provide flashing flange and clamp where cleanout is installed in elevated
slabs, approved equal to J.R. Smith 4239L-F-C.

E. Floor Cleanouts, Areas with Heavy Traffic: Cleanout with cast iron ferrule, adjustable housing,
heavy-duty ductile iron scoriated top, and brass taper-thread plug, approved equal to J.R.
Smith 4233L-

M. Provide flashing flange and clamp where cleanout is installed in elevated slabs, approved
equal to J.R. Smith 4233L-M-F-C

F. Wall Cleanouts: Cleanout with cast iron counter sunk ferrule, bronze or brass taper-thread plug,
secured stainless steel access cover, approved equal to J.R. Smith 4472T. Wall clean outs to
be plumbed 2" or less from face of wall.

2.5 FLOOR DRAINS
A. JR Smith, Blucher, Mifab, Smith, Wade, Watts or Zurn, approved equal to number as shown ondrawings.

B. Floor drains shall be in accordance with ANSI A112.21.1. Provide with caulked or no-hub
connection. Floor drains shall have internal seepage collar for embedding in floor construction
and weep holes to provide adequate drainage to drain pipe. Include trap primer connection
where indicated on drawings.

C. Refer to schedule.

2.6 FLOOR SINKS
A. JR Smith, Mifab, Smith, Wade, Watts or Zurn, approved equal to number as shown on drawings.

B. Floor sink shall be in accordance with ANSI A112.21.1. Provide with caulked or no-hub
connection. Double drainage pattern floor sink shall have anchoring and seepage flanged for
embedding in floor construction and weep holes to provide adequate drainage to drain pipe.
Include trap primer connection where indicated on drawings.

C. Refer to schedule

2.7 ROOF DRAINS AND OVERFLOW DRAINS
A. JR Smith, Mifab, Smith, Wade, Watts or Zurn, approved equal to number as shown on drawings

B. Roofdrainsand overflow drains shall have cast iron body with adjustable collar, cast iron flashing
ring, gravel stops, 10" diameter cast iron dome strainer, and cast-iron underdeck clamp. J.R.
Smith 1010Y-RC-CID.

C. Expansion joints shall be cast iron joint with bronze pipe sleeve and neoprene gasket. J.R. Smith
1710.

2.8 AIR GAP FITTINGS
SANITARY WASTE AND STORM DRAINAGE SYSTEMS 22 13 14-6



Cal Poly University, San Luis Obispo 2024
Standard Specifications

A. Air gap fittings constructed of cast iron with integral air gap having free area of at least twice
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the inlet area. Josam, Mifab, Smith, Wade, Watts or Zurn, approved equal to J.R. Smith 3950 or 3951.

29 DOWNSPOUT NOZZLES
A. Acceptable Manufacturers: Josam, Smith, Wade or Zurn approved equal to number listed

B. Downspout nozzles shall be polished bronze body, wall flange and threaded inlet, approved
equal to J.R. Smith #1770-PB.

2.10 TRAPS

A. Same material as pipe or fittings unless specified with fixtures. Refer to Section 22 4000 -
Plumbing Fixtures. Provide 17 ga brass, chrome plated traps for exposed traps.

2.11 COOLING COIL CONDENSATE DRAIN/CLEARWATER WASTE

A. Piping shall be one of the following, unless otherwise indicated on drawings:
1. Galvanized Steel
a. Pipe: ASTM A53, Grade A or B, Type F, standard weight, galvanized steel
b. Fittings: ASTM A126/ASME B16.4, cast iron, threaded, ASTM A123 galvanize coated

2. Copper
a. Pipe: ASTM B88, Type L, hard temper copper tubing

b. Fittings: ASTM B16.22 wrought copper fittings
c. Joint: ASTM B32, 95-5 tin-antimony solder, Bridgit or Silvabrite, Viega Pro Press

PART 3 - EXECUTION

3.1 INSTALLATION - GENERAL

A. Install pipe and fittings in accordance with reference standards, manufacturer's
recommendations and recognized industry practices.

B. Connect piping to fixtures, each piece of equipment, and drains. Install required piping as
shown on drawings.

C. Grade horizontal lines with minimum of 1/8" per ft, except piping 2" diameter or smaller which
shall be run at 1/4" per ft slope.

D. Grade horizontal lines with minimum of 1/4" per ft, except piping 4" diameter or larger which
may be run at 1/8" per ft slope with approval of local authority.

E. Install piping parallel with building lines and at heights, which do not obstruct any portion of
window, doorway, stairway, or passageway, except, as may be shown on plans. Install overhead
piping as high as possible.

F. Grade vent pipe for complete drainage by gravity to soil or waste pipes. Vent terminations shall
be settrue and level. Locate vent piping at least 10 ft away from window, door or intake openings.
Coordinate closely with roofing contractor to prevent damage to roofing membrane. Flashing
shall be in accordance with requirements of roofing manufacturer.

G. Where interferences develop, offset or reroute piping as required to clear interferences.
Coordinate locations of plumbing piping with piping, ductwork, conduit and equipment of
other trades to allow sufficient clearances. Consult drawings for exact location of pipe spaces,
ceiling heights, door and window openings, or other architectural details before installing

piping.
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Provide protective sleeve covering of elastomeric pipe insulation, where piping and/or fittings
are embedded in masonry or concrete.

Maintain piping in clean condition internally during construction.

Mitered ells, notched tees, and orange-peel reducers are not allowed. Bushings are not allowed
on threaded piping.

Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including required service space for this equipment, unless piping is serving this
equipment.

Set cleanouts true and level and protect properly throughout construction.

M. Set floor drains true and level and protect properly throughout construction. Weep holes shall

be filled with removable material and kept free from concrete and other debris during
construction. Weep holes shall be cleaned out for final working order. Provide safing for floor
drains installed in elevated slabs.

Trap each fixture and piece of equipment requiring sanitary drainage connections. Trap seals
shall be standard depth, except when deep seals are required by code. Traps shall be set true
and level and located within limits of code requirements. Traps shall not be used as separator,
interceptor or other type of device to retain solids. Traps shall be provided with thread type
approved cleanout plugs when specified. Protect traps during construction and seal off to
prevent stones, debris and other foreign matter from entering before use. Locate running traps
for full accessibility with double cleanout.

Provide plugs or caps for pipe openings during construction to prevent debris from entering
pipe. Temporary plug shall be plastic cap or equivalent.

3.2 UNDERGROUND WARNING TAPE

A

Provide warning tape for exterior buried sewers per Section 20 0553.

3.3 COPPER TUBING

A

Copper tubing shall be installed per Copper Development Association guidelines in addition
to methods specified herein.

Soldered Copper Joints:
1. Use non-acidic and lead-free flux on cleaned pipe and fittings for soldered joints.
2. Cut tube square, remove burrs from exterior of tube and ream interior of tube before
assembly.
3. Fill joints with solder by capillary action. Solder shall cover joint periphery. Wipe joint
clean.
4. Apply heat carefully to prevent damage to pipe, fittings and valves.
5. Follow manufacturer's recommendations when heating valves and equipment for
soldered connections.

6. Viega Pro Press or approved equal to be installed to manufacture recommended
installation instruction

3.4 STEEL PIPE

A

Threaded Pipe Joints:
1. Make threaded pipe joints with square cut and reamed pipe. Provide tapered pipe threads
in conformance with ANSI B1.20.1.
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2. Cut threads so that exposed threads at joint are less than 3. Coat exposed threads with
corrosion inhibiting paint. Use joint compounds or Teflon tape on pipe threads to
achieve leak free joint.

3.5 CAST IRON PIPE

A. No-hub Piping: Place gasket on end of one pipe of fitting and clamp assembly on end of other
pipe or fitting. Firmly seat pipe or fittings ends against integrally molded shoulder inside
neoprene gasket. Slide clamp assembly into position over gasket. Tighten fasteners to
manufacturer's recommended torque.

B. Install cast iron pipe and fittings as recommended by CISPI in their publication "Installation of
Cast Iron Soil Pipe and Fittings".

C. Support piping at every coupling. Locate hanger within 18" of coupling.

D. Installations with multiple joints within a 4 ft developed length shall be supported at every
second joint.

E. Secure base of risers with thrust restraints to prevent joint separation. Restraint shall be in
accordance with CISPI recommendations.

F. Brace horizontal piping 5" and larger to prevent horizontal movement. Install bracing at every
branch connection and every change of direction in accordance with CISPI recommendations.

3.6 TESTING

A. Refer to Testing paragraph of Section 20 0000 - General Mechanical Requirements.

B. Water test may be applied to system either in its entirety or in sections. Piping shall be tightly
plugged and submitted to 10 ft head of water located at highest point. Provide separate
standpipe above highest point being tested or extend system to obtain required 10 ft head of
water. Head shall be maintained for at least 30 minutes before inspection starts.

C. Defective work or material shall be replaced or repaired as necessary and inspection and test
repeated. Repairs shall be made with new materials. No caulking of threaded joints or holes
will be allowed.

D. Do not backfill pipe until successfully tested.

E. Testing with air will not be allowed.

3.7 COOLING COIL CONDENSATE DRAIN/CLEARWATER WASTE

A

Trap each cooling coil drain pan connection with trap seal of sufficient depth to prevent
conditioned air from moving through piping. Extend drain piping to nearest code approved
drain location. Construct trap with plugged tee for cleanout purposes.

Pitch pipe down at 1/4" per one foot for proper drainage.

Where copper piping is allowed, joints and fittings may be secured with 95-5 tin-antimony
solder or brazing alloys.

END OF SECTION 22 13 14
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SECTION 22 14 00 - GREASE WASTE AND VENT SYSTEM

PART 1 - GENERAL

1.1

A.

-—
> w
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DESCRIPTION

This Section includes materials and methods for grease waste and vent piping within buildingand
including piping to grease interceptor outside building.

RELATED WORK

Section 20 05 20 - Excavation and Backfill

Section 20 05 29 - Piping and Equipment Supporting Devices
Section 20 05 49 - Seismic Anchorage and Restraints
Section 20 05 53 - Mechanical SystemsIdentification
Section 20 05 73 - Mechanical Systems Firestopping
Section 20 07 00 - Mechanical Systems Insulation
Section 22 11 14 - Exterior Services

Section 22 21 14 - Plumbing Specialties

Section 22 40 00 - Plumbing Fixtures

Section 22 05 33 - Electrical Heat Tracing

QUALITY ASSURANCE

Order piping with each length marked with manufacturer's name or trademark and type of pipe;
with each shipping unit marked with purchase order number, metal or alloy designation, temper,
size, and supplier's name.

Installed material not meeting specification requirements must be replaced with material that
meets these specifications without additional cost to Owner.

DELIVERY, STORAGE, AND HANDLING
Promptly inspect shipments to ensure material is undamaged and complies with Specifications.

Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to avoid
condensation. Do not store materials directly on grade. Protect pipe, tube, and fitting ends from
damage. End caps shall remain in place. Protect fittings by storage inside or by durable, waterproof,
above ground packaging.

Offsite storage agreements will not relieve Contractor from using proper storagetechniques.
Storage and protection methods must allow inspection to verify products.

SUBMITTALS

Manufacturer's technical data for the following:
1. Pipe and fittings

Joints

Cleanouts

Floor drains

Traps

Grease Traps

Grease Interceptor

8.  Precast Grease Interceptor

NooswN
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PART 2 - PRODUCTS

MATERIALS
Materials herein specified shall be new, unless otherwise noted.

PIPE, FITTINGS, AND JOINTS

Interior Underground 10" and Smaller:
1. CPVCunder 140 degrees F. and Blucher stainless steel piping above 140 degrees F. arethe
preferred piping materials.
2. Castlron:
a.  Pipe: Hubless cast iron pipe, ASTM A-888, CISPI 301, NSF certified with material test
reports marked with collective trademark of Cast Iron Soil Pipe Institute
b.  Fittings: Hubless cast iron fittings, ASTM A-888, CISPI 301, NSF certified with material
test reports from 3 dates selected by Owner’'s Representative marked with collective
trademark of Cast Iron Soil Pipe Institute
c. Joints: Heavyweight no-hub couplings with stainless steel clamps, FM 1680 Class 1,
ASTM C-1540, Mission Heavyweight, Husky Series 4000, Ideal Tridon “HD", or Clamp-
All Hi-Torq

Interior Above Ground:
1. CPVCunder 140 degrees F. and Blucher stainless steel pipe above 140 degrees F. arethe
preferred piping materials.
2. Castlron:
a.  Pipe: Hubless cast iron pipe, ASTM A-888, CISPI 301, NSF certified with material test
reports from marked with collective trademark of Cast Iron Soil Pipe
b.  Fittings: Hubless cast iron fittings, ASTM A-888, CISPI 301, NSF certified with material
test reports from marked with collective trademark of Cast Iron Soil Pipe Institute
c. Joints: Heavyweight no-hub couplings with stainless steel clamps, FM 1680 Class 1,
ASTM C-1540, Mission Heavyweight, Husky Series 4000, Ideal Tridon “HD", or Clamp-
All Hi-Torqg 125
Adapter Couplings for Joining Dissimilar Pipe Materials:
1. Acceptable Manufacturers: Fernco, Mission or approved equal
2. 1" through 6" diameter: Fernco Proflex 3000 Series shielded coupling with neoprene gasket,
stainless steel shield, and stainless-steel clamping bands. Adapter couplings shall be
specifically designed for pipe materials being joined.

CLEANOUTS
Josam, Smith, or Zurn, approved equal to number listed in Drains and Cleanout Schedule.

Cleanout material shall be similar to pipe material.

FLOOR DRAINS
Blucher, Josam, Smith, or Zurn, approved equal to number as shown on drawings.

Floor drains shall be in accordance with ANSI A112.21.1. Floor drains shall have internal seepage
collar for embedding in floor construction and weep holes to provide adequate drainage to drain
pipe. Include trap primer connection where indicated on drawings.
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25 TRAPS

A, Same material as pipe or fittings unless specified with fixtures. Refer to Section 22 4000 - Plumbing
Fixtures. Provide 17 ga brass, chrome plated traps for exposed traps.

2.6  GREASE INTERCEPTOR
A.  Acceptable Manufacturers: Schier or approved equal.

B.  PDI certified, high strength, polyethylene construction to ASTM specification, designed to remove
grease and solids from effluent until accumulations can be removed by pumping theinterceptor.

C. Interior walls finished smooth and impervious. Voids, pits or protrusions exterior and interior are
prohibited.

D. Interceptor shall have two compartments of approved equal volume for a total design holding
capacity measured in gallons. Each compartment shall be provided with internal baffling, inlet /
outlet cleanout, 4" inlet connection, 4" outlet connection, 6" vent ports and sample ports.

E. Access to each tank shall be via two 24" diameter frame and H-20 covers connected to tank
extension collars. Cast-iron covers shall have the words INTERCEPTOR cast into it.

F.  Grease interceptor shall be installed in compliance with the manufacturer'srecommendations.
Refer to Grease Interceptor schedule on drawings for sizing and further information.

PART 3 - EXECUTION
3.1 INSTALLATION - GENERAL

A. Install pipe and fittings in accordance with reference standards, manufacturer's recommendations
and recognized industry practices.

B.  Avoid cleanout plugs in ceiling cavities. Where cleanouts are required, extend pipe to floor cleanouts
in slab above.

C. Connect piping to fixtures, each piece of equipment, and drains. Install required piping as shown on
drawings.

D. Grade horizontal lines with minimum of 1/8" per ft, except piping 2" diameter or smaller which
shall be run at 1/4" per ft slope.

E. Grade horizontal lines with minimum of 1/4" per ft, except piping 4" diameter or larger which may
be run at 1/8" per ft slope with approval of local authority.

F. Install piping parallel with building lines and at heights, which do not obstruct any portion of
window, doorway, stairway, or passageway, except, as may be shown on plans. Install overhead
piping as high as possible.

G. Grade vent pipe for complete drainage by gravity to soil or waste pipes. Vent terminations shall be
set true and level. Locate vent piping at least 10 ft away from window, door or intake openings.
Coordinate closely with roofing contractor to prevent damage to roofing membrane. Flashing shall
be in accordance with requirements of roofing manufacturer.

H.  Where interferences develop, offset or reroute piping as required to clear interferences. Coordinate
locations of plumbing piping with piping, ductwork, conduit and equipment of other trades to
allow sufficient clearances. Consult drawings for exact location of pipe spaces, ceiling heights, door
and window openings, or other architectural details before installing piping.

l. Provide protective sleeve covering of elastomeric pipe insulation, where piping and/or fittings are
embedded in masonry or concrete.
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Maintain piping in clean condition internally during construction.

Mitered ells, notched tees, and orange-peel reducers are not allowed. Bushings are not allowed on
threaded piping.

Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including required service space for this equipment, unless piping is serving this
equipment.

Set cleanouts true and level and protect properly throughout construction.

Set floor drains true and level and protect properly throughout construction. Weep holes shall be
filled with removable material and kept free from concrete and other debris during construction.
Weep holes shall be cleaned out for final working order. Provide safing for floor drains installed in
elevated slabs.

Provide plugs or caps for pipe openings during construction to prevent debris from entering pipe.
Temporary plug shall be plastic cap or equivalent.

UNDERGROUND WARNING TAPE
Provide warning tape for exterior buried sewers per Section 20 05 53.

EXTERIOR GREASE INTERCEPTORS
Install interceptors in accordance with manufacturer’'s recommendations.
Minimum slope for tank inlet and outlet piping is 1%.

Install in dry excavation. Dewatering is permitted to maintain dry conditions. Inspect for leakage
upon completion of backfilling.

Units shall be placed on level undisturbed soil, or approved compacted fill. Two 2" x 6" redwood
grade boards shall be placed below tank side walls along length.

Covers shall be set to grade within 1/4” from finish surface or as directed by Owner’s Representative
and secured in place during backfilling process to maintain structural rigidity and form and to
prevent ingress of foreign bodies into both the interceptor and drainage system.

Sidewall backfill which required to pass 2" screen material made up of dry soil, sand or gravel.
Minimum 12" sides, from base to top. No parallel backfilling or compaction along length of
sidewalls is permitted. No wheel or track loading on sidewalls.

When installing, unit will be filled to static water level with water to prevent movement and resist
pressure of backfilling process.

TESTING
Refer to Testing paragraph of Section 20 0000 - General Mechanical Requirements.

Water test may be applied to system either in its entirety or in sections. Piping shall be tightly
plugged and submitted to 10 ft head of water located at highest point. Provide separate standpipe
above highest point being tested or extend system to obtain required 10 ft head of water. Head
shall be maintained for at least 30 minutes before inspection starts.

Defective work or material shall be replaced or repaired as necessary and inspection and test
repeated. Repairs shall be made with new materials. No caulking of threaded joints or holes will be
allowed.

Do not backfill pipe until successfully tested.
Testing with air will not be allowed.
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END OF SECTION 22 14 00
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SECTION 22 14 14 - BUILDING SUBSOIL DRAINAGE

PART 1 - GENERAL

1.1

A.

DESCRIPTION
This Section specifies pipe and materials to provide subsoil drainage system for building.

RELATED WORK
Section 20 05 20 - Excavation and Backfill

SUBMITTALS

Shop drawings on items specified herein.

PART 2 - PRODUCTS

PIPE, FITTINGS AND JOINTS
Interior Underground
1. Polyvinyl Chloride(PVC):
a.  Pipe: Perforated, ASTM Specification D2729
b.  Joints: Primer, ASTM F656; solvent cement, ASTM D2564
c.  Cover: Polypropylene filter fabric, design flow rate ranges from 110 to 330 gpm per
square foot when tested according to ASTM D4491

VALVES

Ball Valves:

1. Acceptable manufacturers: Asahi, Chemtrol, Ipex, Plast-O-Matic, Spears or approved equal

2. Size 3" and smaller: PVC body, full port, true union, Teflon seats, EPDM seals, socketends.
Ipex VX Series

Check Valves:
1. Acceptable manufacturers: Asahi, Chemtrol, Hayward, Ipex, Spears or approved equal
a.  Size 3" and smaller: PVC body, ball check, EPDM seals, socket ends

FILTER FABRIC

Filter fabric shall be non-woven polypropylene fiber bonded at crossing points. Equivalent
opening size (EOS) shall be 70 to 100 U.S. Standard sieve size, ASTM D4751. Fabric shall have
water flow rate of 55 gal/min/sq. ft, ASTM D4491.

Fabric shall be Typar, Style 3401 by DuPont or Mirafi 140 by TenCate or approved equal.

STONE

Drainage stone shall be washed rock or gravel evenly graded with stone smaller than 2" size and
larger than 3/4" size.

CLEANOUT

Manufacturers: Josam, Wade, Zurn or Smith approved equal to item listed in Cleanout Schedule
in Section 22 06 00 - Plumbing Schedules.
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PART 3 - EXECUTION

31 INSTALLATION

A. Install subsoil drainage system as shown on drawings and details. Placement of drainage stone
shall be carefully done to prevent tearing of filter fabric. Pipe shall be pitched at grade of 2" per
100 ft.

Install jointing systems for pipe to accomplish proper pipe alignment and pitch.
Handle and store filter fabric according to manufacturer's recommendations.

Only pipe in stone bedding shall be perforated. Extensions to cleanouts shall be solid pipe material.

moow

Install filter fabric as envelope around pipe and stone as follows:
Lay fabric in trench.
Place stone in filter fabric.

Level stone to proper grade and set perforated pipe on stone.
Place remaining stone on side and top of pipe.
Wrap filter fabric around and close with minimum 6" lap.

ok wN-~

F.  Components (fabric, stone, pipe) form subsoil drain conduit.
Where subsoil drains are required to penetrate foundation work, sleeve subsoil drains and use
non- perforated sections of piping and place prior to foundation work.

H. Install settling basins base on undisturbed soil with setting pad of level concrete to bed base,

build up basin with standard sections and epoxy based concrete mortar joints. Adjust cover slab
and access frame to align with poured floor level.

END OF SECTION 22 14 14
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SECTION 22 15 00 - GENERAL SERVICE COMPRESSED AIR SYSTEMS
PART 1 GENERAL
1.01 RELATED SECTIONS
A. 2261 14 - Laboratory Compressed Air
1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

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

PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A.  Conform to applicable code for materials and installation of the Work of this section.
2.02 ACCEPTABLE PIPING MATERIALS

A. Alternate material for Shop Air Applications Only: Schedule 40 galvanized steel pipewith
treaded 150-pound galvanized malleable iron fittings.

B. Alternate material for Shop Air Applications Only: Type L hard drawn copper tubingwith
wrought copper sweat fittings, 95/5 tin antimony solder.

C. Viega ProPress is acceptable - only one manufacturer to be used per system. No mixing
manufacturers is acceptable.

D. Laboratory & Instrument Air Applications:
1. See Section 22 61 14, Laboratory Compressed Air

2. Hard drawn ACR copper tubing with wrought copper sweat fittings. Tubing pre-washed,
degreased and capped at both ends by manufacture. Fittings pre-washed, degreased and
wrapped by the manufacturer. All joints brazed with 15% silver brazing conforming to AWS
classification BCuP-5. Brazing shall be done with nitrogen purge to be prevent oxidation.

2.03 UNIVERSITY DESIGN GUIDELINES

A. Building (house) compressed air shall not be shared with the building pneumatic compressed
air system for HVAC controls. Building (house) compressed air and HVAC pneumatic control air
shall be separate stand-alone systems complete with their own dedicated compressors.

B. Forlaboratory and instrument air, provide oil filter with automatic drain, and refrigeratedair
drier. For shop air applications, confirm requirements with users.

C. Valving: Compressed air systems shall be provided with manual isolation valves at the following
locations:

1. At each floor where branch piping connects to a riser.
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2. At the compressor.
3. Atbranch connections to mains.
4.  Upstream of any equipment connected to compressed air.

D. Shop air systems typically require quick couple disconnect fittings for connection offlexible
hoses. Confirm requirements with users.

E. Equipment:

Large house systems: Liquid ring type. (Nash or approved equal). Provide water saving
circulation option with cooling water heat exchanger.

F.  Requirements:
1. Drain Lines: Daylight to a conspicuous location. Plumb to sewer.

2. Hammer Arrestors: Install in a maintenance-accessible location for.

END OF SECTION 22 15 00
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SECTION - 22 16 00 NATURAL GAS PIPING

PART 1 - GENERAL

1.1

>

OO w®» N

DESCRIPTION

This Section specifies natural gas piping and accessories to 5 ft outside building wall.

RELATED WORK

Section 20 05 20 - Excavation and Backfill

Section 20 05 29 - Piping and Equipment Supporting Devices
Section 20 05 53 - Mechanical Systems |dentification

Division 26 - Electrical

QUALITY ASSURANCE

Order piping with each length marked with manufacturer's name or trademark and type of pipe;
with each shipping unit marked with purchase order number, metal or alloy designation, temper,
size, and supplier's name.

Installed material not meeting specification requirements must be replaced with material that
meets these Specifications without additional cost to Owner.

DELIVERY, STORAGE, AND HANDLING
Promptly inspect shipments to insure material is undamaged and complies with specifications.

Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to avoid
condensation. Do not store materials directly on grade. Protect pipe, tube, and fitting ends from
damage. End caps shall remain in place. Protect fittings, flanges, and unions by storage inside or
by durable, waterproof, above ground packaging.

Off-site storage agreements will not relieve Contractor from using proper storage techniques.
Storage and protection methods must allow inspection to verify products.

SUBMITTALS

Manufacturer's technical data for the following:
Pipe and fittings

Joints

Valves

Valve boxes

Seismic Shutoff Valves

Regulators

Appliance connectors

No oD

Shop Drawings on items specified herein.

NATURAL GAS SERVICE
Refer to gas meter schedule on drawings.
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PART 2 - PRODUCTS

21 MATERIALS
A.  Materials herein specified shall be new, unless otherwise noted.
22 BELOW GROUND PIPE, FITTINGS AND JOINTS

A. 2" and Smaller:
1. Pipe: Thermoplastic polyethylene tubing, PE 2406 or PE3408, ASTM D3350, SDR-11, rated
for 80 psig working pressure at 73°F, ASTM D2513
2. Fittings: ASTM D2683, socket fusion. Use transition fitting at joints between polyethylene
tubing and steel with protective coating. Transition fittings shall have socket joint on
polyethylene tubing side and plain beveled end on steel side.
3. Joints: Socket fusion or butt fusion
4, Trace Wire: No. 12, copper 600 V, THHN insulation
B. 2-1/2" and Larger:
1. Pipe: Thermoplastic polyethylene tubing, PE 2406 or PE3408, ASTM D3350, SDR-11, rated
for 80 psig working pressure at 73°F, ASTM D2513
2. Fittings: ASTM D3261, butt fusion. Use transition fitting at joints between polyethylene
tubing and steel with protective coating. Transition fittings shall have butt joint on

polyethylene tubing side and plain beveled end on steel side.
3. Joints: Socket fusion or butt fusion
4.  Trace Wire: No. 12, copper 600 V, THHN insulation

C. Polyethylene (PE) Ball Valves:
1. Complying with 49 CFR Part 192, ASTM D2513, ASTM F2897, and ASME B16.40
2. Manufacturers: Broen, Kerotest or approved equal

D. Service Entrance Pipe:

1.  Same as above ground covered with flexible polymer film with coal tar and synthetic
elastomeric coating of 36 mil thickness or extruded high-density polyethylene factory
applied coating of 30 mil thickness. Wrap fittings with 10 mil polyethylene tape, ANSI A21.5,
double layer, half-lapped. Minimum dielectric strength exceeding 12 kV. Use compatible
primer below polymer film or polyethylene tape.

2.3  ABOVE GROUND PIPE, FITTINGS AND JOINTS (UNDER 5 PSIG)

A. 4" and Smaller:
1. Pipe: ASTM A53, Grade A or B, Type E, or ASTM A106, Grade B, standard weight, (Schedule
40), carbon steel
2. Fittings: ASTM A197/ANSI B16.3 Class 150, black malleable iron, threaded
3. Joints: Threaded
4.  Viega MegaPress is an acceptable fitting / material.

24  ABOVE GROUND PIPE, FITTINGS AND JOINTS (OVER 5 PSIG)
A. 2" and Smaller:
1.  Pipe: ASTM A53, Grade A or B, Type E, or ASTM A106, Grade B, standard weight, (Schedule
40), carbon steel
2. Fittings: ASTM A105/ANSI B16.11, 3000 Ib. forged steel, socket weld
Joints: Welded
4.  Viega MegaPress is an acceptable fitting / material

w
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2.8

B.

2-1/2" and Larger:

1.  Pipe: ASTM A53, Grade B, Type E or S, standard weight, (Schedule 40), carbon steel

2. Fittings: ASTM A234 Grade WPB/ANSI B16.9, standard weight, (Schedule 40), seamless,
carbon steel, welded

3. Joints: Welded

4.  Viega MegaPress is an acceptable fitting / material.

UNIONS

Steel Pipe, 2" and Smaller:

1. Malleable iron, ground brass seat, 150 psi steam working pressure; Stockham Figure 694
or equivalent

2. Forged steel, spiral wound gasket seats, ASTM A105, ANSI B16.5

FLANGES

Steel Pipe, 2-1/2" and Larger:

1. ANSI 150 Ib. class forged steel flanges, ASTM A105/ANSI B16.5. Standard bolt pattern,
ANSI 150 Ib. class 1/8" thick gasket, Type 304 stainless steel, spiral wound metal with
graphite filler.

VALVES

Ball Valves:

1. Acceptable Manufacturers: Nibco, Neles-Jamesbury, Apollo, Kerotest, and Watts
approved equalto manufacturer's Figure number listed

2. 2" and Smaller:

a.  Bronzebody, threaded, quarter turn, chrome plated brass ball, large port, reinforced TFE
seat and stem packing, blowout-proof stem, 250 psig LP-Gas, UL Listed, CSA certified.
NIBCO T-585-70-UL.

b.  Carbon steel body, threaded, quarter turn, 2-piece design, 316 stainless steel ball
and stem, full port, spiral wound 316 stainless steel and Teflon seats and seals, blowout
proof stem, 800 psi CWP rated, lever handle, CSA certified. Jamesbury Fire-Tite,
Series 2000 Style 23-22

c.  Carbon steel body, quarter turn, 3-piece design, chrome plated steel ball, full port, TFE
seats and seals, blowout proof stem,1000 psi CWP, lever handle, CSA certified.
Jamesbury Fire-Tite, Series 4000.

3. 2-1/2" through 8"

a. Carbon steel body, ASTM A216-WCB Class 150, quarter turn, carbon steel flanged ends,
Type 316 stainless steel ball, stainless steel stem, PTFE seats and seals, API-6D test
requirement. Apollo 88A-140-35-59-TD

Vented Gas Pressure Regulators:

1. Acceptable Manufacturers: Fisher, Rockwell, Sensus, or American meeting capacity and
performance as scheduled

2. 2" and Smaller Venting: Cast iron body, aluminum spring case, plated steel spring, Nitrile
diaphragm and disc, threaded, vent to exterior of building, 150 psi CWP, -20°F to 160°F, listed
in compliance with ANSI Z21.80, Fisher [S200 series][CS200 series][CS400 series].

VALVE BOXES

Acceptable Manufacturers: Acorn, Acudor, or approved equal

Valve Box: Acudor ARVB, recessed wall mounted, 12" by 12" by 4" size, 16 ga stainless steel
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construction, continuous concealed piano hinge, lever latch or slide latch, #4 satin polish finish,
holes for piping penetration

C. Valves: Ball valves as specified above, with lever handles, easily operated withouttools.

D. Identification: Engraved plastic plate, “"NATURAL GAS SHUTOFF VALVE". Refer to Section 20
05 53.

29 SEISMIC GAS SHUTOFF VALVE

Valve shall have manual reset, selected with minimum pressure drop based on 7" WC, positive
closure, soft seal seating, visual open-close indicator and UL Certified.

B.  Valve shall close within 5 seconds when subjected to horizontal, sinusoidal oscillation atpeak
acceleration of 0.3 G for period of 0.4 seconds.

C. Valve shall not close when subjected for 5 seconds to each of thelisted horizontal, sinusoidal
oscillations as follows:

Peak Acceleration Period
04G 0.1 seconds
0.08 G 0.4 seconds
0.08 FG 1.0 seconds
D. Valveshall be either threaded or flanged selected at maximum capacity with minimal pressure
drop.
E. Manufacturers:
1. Koso/California Valves, Tremble Tech Inc., Safe-T-Quake orapproved equal

2. The following are options available only on Koso/CaliforniaValves:
a.  Maximum pressure: 0.5 psi, 7 psi, 20 psi, and 60 psi

b.  Flanged ends: 2", 3", 4", and 6"
c.  Three-way valve (seismic shut-off for pneumatic controls. Dry air or Nitrogen ONLY)
d. Electrical switch (seismic shut-off for electrical circuits)
e. Remote actuator (use with panic switch, smoke/fire alarm)
210 METERS

A.  Refer to drawing [EDIT].

211 APPLIANCE CONNECTORS

A.  Appliance connectors shall be corrugated stainless steel tubing with protective exterior coating,
brass valve with non-displaceable rotor, brass outlet fitting, and CSA certified. Connector length
shall be as required to allow servicing of appliance. Inside diameter of connector shall be 3/8" for
appliances up to 60,500 btu/h, 1/2" for appliances up to 106,000 btu/h. Connectors shall be Brass-
Craft CSSD44 Series or CSSC44 Series.

2,12 CASEWORK FLEXIBLE GAS PIPING
A. 2" and Smaller:
1. Tubing: Flexible gas piping shall be UL Listed, FM approved, 300 series corrugated stainless
steel tubing (CSST) fabricated in accordance with ASTM A240 and conforming to ANSI/CSA
LC-1. Tubing shall be suitable for operation with natural gas or LP (propane) gas.
2. Fittings and Joints: Yellow brass mechanical fittings and joints with stainless steel
AutoFlare pilot insert for ID tubing
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213

NATURAL GAS PIPING

3. Jacket: Fire retarded, UV resistant, extruded polyethylene with ASTM E-84 flame and
smoke density rating of 25/50

Manufacturer: OmegaFlex TracPipe or approved equal

CATHODIC PROTECTION

Provide complete galvanic anode type cathodic protection system for underground steel gas
piping, including devices to electrically isolate system being protected.

2024

Corrosion protection system shall be provided by Contractor regularly engaged in installation and
testing of cathodic protection systems. Contractor's personnel shall be experienced and shall be
supervised by Engineer who is accredited as Corrosion Specialist by National Association of
Corrosion Engineers. Calculations, design and testing shall be performed by Corrosion Specialist.

Procedures shall conform to NACE Standards.

Submit catalog cuts and shop drawings for the following:

Anodes

Permanent Reference Cells

Cable and wire

Test stations

Terminal boxes

Isolating flanges, unions, coatings, easing seals

Exothermic welding devices

Layout drawings, wiring diagrams

9.  Testinstruments

10. Dielectric tape

11. Test connection points

12. Accreditation of Corrosion Specialists by National Association of Corrosion Engineers
13. Calculations from field survey, performed by Corrosion Specialist

N>R WDN =

Foreign Metallic Contacts:

1. No foreign metal shall be allowed to contact electrically isolated sec