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MECHANICAL DETAILS

M-0.2

5PIPE ANCHOR DETAIL
NTS

3ROOFTOP UNIT MOUNTING (METAL DECK)
NTS

1ROOFTOP UNIT MOUNTING (WOOD)
NTS

2ROOFTOP UNIT MOUNTING (TJI)
NTS

4ROOFTOP EXHAUST FAN (METAL DECK)
NTS

6PIPE COVER DETAIL
NTS

7ANCHORED SUPPORT ON WOOD ROOF
NTS

8ANCHORED SUPPORT ON METAL ROOF
NTS

9ANCHORED SUPPORT ON STEEL ROOF
NTS

11PIPE SUPPORT AT CMU WALL DETAIL
NTS

PIPE SUPPORT AT  WOOD WALL DETAIL 12NTS

TYP. PIPE SUPPORT ON ROOF

TO BE EDITED

TO BE EDITED

TO BE EDITED

10NTS

TO BE EDITED

TO BE EDITED
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MECHANICAL DETAILS

M-0.3

6PIPE HANGER DETAIL
NTS

1HANGER UPPER ATTACHMENTS (METAL DECK W/ WF BEAM)
NTS

2HANGER UPPER ATTACHMENTS (WOOD)
NTS

3HANGER UPPER ATTACHMENTS (TJI)
NTS

4SEISMIC DUCT HANGERS (RECT >=6 SF, ROUND >=28"Ø)(30 PLF MAX)
NTS

5DUCT HANGERS (RECT <6 SF, ROUND <28"Ø)
NTS
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MECHANICAL DETAILS

M-0.4

CLAMP
GUIDE

ANGLE IRON
TYPICAL-2

SPACING OF ANGLE IRON
ALLOWS FOR EXPANSION
OF CHANGES OF DIRECTION

ROLLER TYPE
SUPPORT

ALTERNATE
ROLLER
SUPPORT

__ GAUGE GALVANIZED
STEEL PROTECTIVE
JACKET

20 GAUGE
GALVANIZED
STEEL
SADDLE/WEAR
SLEEVE

FOAM
INSULATION

BEVELED FOR
WELDING

CARRIER PIPE
AS SPECIFIED

FOAM
INSULATION

THREADED ROD

PROTECTIVE FULL ROUND
20 GAUGE GALVANIZED
12" LONG SLEEVE

12" LONG SLEEVE

THREADED ROD INSULATION
FOAM

20 GAUGE GALVANIZED
PROTECTIVE FULL ROUND

AS SPECIFIED
CARRIER PIPE

AS SPECIFIED
CARRIER PIPE

INSULATION
FOAM

PROTECTIVE FULL ROUND
20 GAUGE GALVANIZED
12" LONG SLEEVE

CARRIER PIPE
AS SPECIFIED

INSULATION
FOAM

CARRIER PIPE
AS SPECIFIED

FOAM
AS SPECIFIED
CARRIER PIPE

INSULATION

PROTECTIVE JACKET

CLEVIS HANGER

PROTECTIVE 180°
20 GAUGE GALVANIZED
6" LONG SLEEVE

PROTECTIVE JACKET

PROTECTIVE JACKET

PROTECTIVE JACKET

PROTECTIVE JACKET

PROTECTION
SADDLES

CONTINUOUS
THREAD ROD

OUTER
JACKET

CARRIER
PIPE

ADJUSTABLE PIPE
ROLLER SUPPORT

12 Ga. 180° PROTECTION
SADDLE

CARRIER
PIPE

OUTER
JACKET

SUPPORT
BEAM

FIELD APPLIED
ANCHOR PLATE

22 Ga. SPIRAL ALUMINUM
JACKET

ALUMINUM COVER

N.T.S.

FIELD APPLIED ANCHOR DETAIL

FIELD APPLIED
FOAM INSULATION

SILICONE CAULK
ALL SEAMS

FACTORY APPLIED
FOAM INSULATION

CARRIER PIPE
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MECHANICAL
SPECIFICATIONS

M-0.5

SECTION 23 05 10
MECHANICAL GENERAL PROVISIONS

PART 1  GENERAL
1.01SECTION INCLUDES

A. References.

B. Description of Work.
C. Drawings and Specifications.
D. Industry Standards and Codes.
E. Site Examination.
F. Permits, Fees and Utility Connections.
G. Coordination of Work.
H. Progress of Work.
I. Submittals
J. Operation and Maintenance Manuals.
K. Project Record Documents.
L. Warranty.
M. Quality and Care
N. Access Doors.
O. Starting Equipment and Systems.

1.02RELATED SECTIONS
A. The requirements of this Section apply to all Work of Division 23.

1.03REFERENCES
A. ANSI - American National Standards Institute.
B. ASTM - American Society for Testing Materials.
C. CEC - California Electric Code.
D. NEC - National Electric Code.
E. NEMA - National Electric Manufacturers' Association.
F. NFPA - National Fire Protection Association.
G. OSHA - Occupational Safety and Health Act.
H. UL - Underwriters' Laboratories.
I. See detailed References that are listed in individual sections.

1.04DESCRIPTION OF WORK
A. The work included in this division of the specifications consists of

furnishing labor, tools, equipment, supplies and materials, unless
otherwise specified, and in performing operations necessary for the
installation of the complete Mechanical System as required by these
specifications or shown on the Drawings, subject to the terms and
conditions of the Contract Agreement.

B. The work shall also include the completion of details of mechanical work
not mentioned or shown which are necessary for the successful
operation of mechanical systems described on the drawings or required
by these specifications.  Furnish and install any incidental work not
shown or specified which is required to provide a complete and
operational system.

1.05DRAWINGS AND SPECIFICATIONS
A. Drawings are schematic and diagrammatic.  Drawings indicate the

general arrangement of equipment, piping, ductwork and other
mechanical work.  Use judgement and care to install mechanical work to
fit the job conditions within the building construction and finishes, and to
function properly.

B. The Contractor shall investigate the building conditions affecting the
Work and shall arrange his work accordingly providing offsets, fittings,
valves and accessories to fit the actual job conditions.  The Contractor
shall be responsible to field measure and confirm new and existing
mechanical  systems locations with respect to other architectural,
structural, and electrical work, existing and new.  Do not scale distances
off of the mechanical drawings.  Use actual building dimensions.

C. The drawings and specifications are complimentary each to the other.
What is required by one shall be as binding as if called for by both.

D. Examine all drawings and specifications prior to bidding the Work.
Report any discrepancies to the Engineer.

1.06INDUSTRY STANDARDS AND CODES
A. The Mechanical Contractor shall comply with the latest provisions of all

codes, regulations, laws and ordinances applicable to the work involved.
This does not relieve the Contractor from furnishing and installing work
shown or specified which may exceed the requirements of such codes,
regulations laws and ordinances.

B. All materials, products, devices, fixtures forms or types of construction
included in this project shall meet or exceed the published requirements
of the publications listed below.  These publications form a part of this
specification.
1. California Building Code, 2019.
2. California Mechanical Code, 2019.
3. California Plumbing Code, 2019.
4. California Electrical Code, 2019.
5. National Fire Protection Association.
6. California Fire Code, 2019.
7. California State Fire Marshal.
8. Occupational Safety and Health Administration, including

CAL-OSHA.
9. California Energy Code, 2019.
10. California Green Building Standards Code, 2019.
11. State of California Code of Regulations, Title 24.
12. Other applicable state laws.

C. Nothing in the Drawings or Specifications shall be construed to permit
work that does not conform these codes.  When Contract Documents
differ from governing codes, furnish and install to the higher standard
required at no extra charge.  The Contract Documents are not intended
to repeat the code requirements except where necessary for clarity.

D. No material or product installed as a part of the Work shall contain
asbestos in any form.

1.07SITE EXAMINATION
A. Contractor shall examine the site, verify dimensions and locations with

Drawings, check utility connection locations, and familiarize himself with
the existing conditions and limitations.  No extras will be allowed
because of the Contractor's misunderstanding of the amount of work
involved or his lack of knowledge of any site condition which may affect
his work.  Any apparent variance of the drawings or specifications from
the existing conditions at the site shall be called to the attention of the
Engineer immediately.

1.08PERMITS, FEES AND UTILITY SERVICES
A. Contractor shall pay for and obtain all permits and service required in

the installation of this work.
B. Contractor shall arrange for all required inspections and will secure

approvals from authorities having jurisdiction.
1.09COORDINATION OF WORK

A. It is recognized that the contract documents are diagrammatic in
showing certain physical relationships which must be established within
the mechanical work, and in its interface with other work and that such
establishment is the exclusive responsibility of the contractor.

B. The Contractor shall give careful consideration to the work of the
General, Electrical and other contractors on the job and shall organize
his work so that it will not interfere with the work of other trades.  He
shall consult the drawings and specifications for work of other trades for
correcting information, and the pertinent drawings for details and
dimensions.

C. Arrange mechanical work in a neat, well-organized manner with the
piping, conduit, and similar services running parallel and/or
perpendicular to primary lines of the building construction.  Locate
operating and control equipment properly to provide easy access, and
arrange entire mechanical work with adequate access for operation and
maintenance.

D. Verify the location of all equipment, and devices, etc. and if interference
develops, the Owner/Engineer's decision will be final and no additional
compensation will be allowed for the moving of misplaced air devices or
equipment.

1.10PROGRESS OF WORK
A. This Contractor shall organize his work so that the progress of the

mechanical work will conform to the progress of the other trades, and
shall complete the entire installation as soon as the conditions of the
building will permit.  Any cost resulting from defective or ill-timed work
performed under this section shall be borne by this Contractor.

1.11STRUCTURAL DESIGN REQUIREMENTS AND SEISMIC
RESTRAINTS
A. Mechanical systems and equipment shall be anchored and seismically

braced in accordance with all applicable codes and industry standards.
B. Mechanical systems and equipment shall include, but are not limited to,

all piping, heating and ventilating equipment, electrical and control
panels, conduits and other components.

C. For all non-standard installations not detailed in one of the approved
systems, the Contractor shall provide details of supports, anchorages
and restraints, including attachments to building structure, with
supporting calculations all stamped and signed by a licensed
professional structural engineer registered in the state in which the
Work is performed.

1.12SUBMITTALS
A. Product Data Submittals:  Submit manufacturer's standard published

data.  Mark each copy to identify applicable products, models, options,
and other data.  Supplement manufacturers' standard data to provide
information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project.
C. Organize submittals in sequence according to Specification Section.

Submit in bound document with tabs identifying each Specification
Section.  Provide a Table of Contents identifying the Specifications
Sections being submitted and the contents within each tabbed section.
Prepare Submittals in multiple volumes if required.  Provide a complete
Submittal package at one time.  Do not submit individual Sections
piecemeal.

D. Indicate utility and electrical characteristics, utility connection
requirements, and location of utility outlets for service for functional
equipment and appliances.

E. Furnish, upon request, installation instructions for all equipment and
materials to Inspector of Record prior to installation.

F. Maintain a copy of the fire and smoke damper installation instructions on
site for use by the Inspector of Record.

1.13SUBSTITUTION PROCEDURES
A. Architect/Engineer will consider requests for substitutions only within 30

days after date of Agreement.
B. Substitutions may be considered when a product becomes unavailable

through no fault of the Contractor.
C. Document each request with complete data substantiating compliance

of proposed substitution with Contract Documents.
D. A request for substitution constitutes a representation that the submitter:

1. Has investigated proposed product and determined that it meets or
exceeds the quality level of the specified product.

2. Will provide the same warranty for the substitution as for the
specified product.

3. Will coordinate installation and make changes to other Work which
may be required for the Work to be complete with no additional cost
to the District.

4. Waives claims for additional costs or time extension which may
subsequently become apparent.

5. Will reimburse the District and Architect/Engineer for review or
redesign services associated with reapproval by authorities including
obtaining reapproval by authorities.

1.14PROJECT RECORD DOCUMENTS
A. Provide red-lined drawings accurately showing location of equipment

and devices and size and routing of ductwork.  Include notes explaining
installed condition for complete understanding.

1.15QUALITY ASSURANCE
A. Monitor quality control over suppliers, manufacturers, products,

services, site conditions, and workmanship, to produce Work of
specified quality.

B. Comply with manufacturers' instructions, including each step in
sequence.

C. Should manufacturers' instructions conflict with Contract Documents,
request clarification from Architect/Engineer before proceeding.

D. Comply with specified standards as minimum quality for the Work
except where more stringent tolerances, codes, or specified
requirements indicate higher standards or more precise workmanship.

E. Have Work performed by persons qualified to produce required and
specified quality.

F. Verify that field measurements are as indicated on shop drawings or as
instructed by the manufacturer.

G. Secure products in place with positive anchorage devices designed and
sized to withstand stresses, vibration, physical distortion, and
disfigurement.

1.16WARRANTY
A. Correct defective Work within a one year period after Date of Substantial

Completion.
PART 2  PRODUCTS
2.01 QUALITY AND CARE

A. All materials shall be new and in perfect condition when installed unless
specifically indicated otherwise.  Materials shall be tested within the
Continental United States by an independent, nationally recognized
testing agency and shall be listed in accordance with testing agency
requirements.  When not otherwise specified, all material shall conform
to applicable National Standards (ANSI).

B. All capacities, sizes and efficiency ratings shown on the drawing are
minimum.

C. Each category of material or equipment shall be of the same brand or
manufacturer throughout the Work wherever possible.

D. The quality of materials and equipment to be provided is defined by the
brand names, manufacturers, model and catalog numbers listed on the
Drawings and in the Specifications.  Contractor shall provide each item
listed, of the quality specified, or equal.

E. Deliver, store, protect, and handle products in conformance with
manufacturer's recommended practices as outlined in applicable
Installation and Maintenance Manuals.

F. Inspect and report concealed damage to carrier within their required
time period.

G. Store materials in a clean, dry space.  Maintain factory protection and/or
provide an additional heavy canvas or heavy plastic cover to protect
from dirt, water, construction debris, and traffic.

H. Equipment which has been damaged, exposed to weather or is, in the
opinion of the Engineer or Owner, otherwise unsuitable because of
improper fabrication, storage or installation shall be removed and
replaced by this Contractor at his expense.

2.02 ACCESS DOORS
A. Provide access doors where access through floors, walls or ceilings is

required to access mechanical, plumbing, control system components,
fire dampers and fire alarm system components (such as smoke
detectors, fire/smoke dampers, etc.) or other systems requiring access
for maintenance, test or observation.
1. Access doors requiring hand access or access for observation only

shall be 14"x14" minimum usable opening.
2. Access doors where entrance of a service person may be required

shall be 24"x30" minimum usable opening.
B. Established standard: Milcor of types listed below. Other acceptable

manufacturers: Cesco, J.L. Industries, Karp, Larsen's, or equal. Comply
with the following:
1. Form doors and frames of welded, ground smooth steel

construction, 14 gauge for doors, 16 gauge for frames. Provide
prime coat finish except for stainless steel type.

2. Concealed hinges to allow 175 degree opening.
3. Locks: flush, screw driver operated cam lock(s).
4. Provide anchoring devices suitable for the construction into which

the doors are framed.
C. Application (as applicable):

1. In gypsum drywall walls and ceilings: Type DW.
2. In ceramic tile walls: Type MS (stainless steel).
3. In fire rated walls: Type Fire Rated (rating as required for wall or

ceiling), self closing, 250 F in 30 min. temperature rating.
PART 3  EXECUTION
3.01 INSTALLATION

A. Access Doors
1. Coordinate the exact location of access doors to provide proper

access to the item concealed.  Obtain written approval for access
door locations from Architect.

2. Coordinate installation of access doors with the trades performing
the construction assemblies into which the access doors are placed.

3. Install all access doors neatly and securely, to open and close
completely, and to operate freely and without binding. Install rated
doors in accordance with their listing requirements.

4. Test operate all doors and make all adjustments required for
satisfactory operation. Replace all damaged materials.

5. Install in accordance with manufacturer's instructions.

3.02 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with the requirements

within this section.
B. Test all piping with no leak or loss in pressure in accordance with the

requirements within this section.
3.03 GENERAL TESTING REQUIREMENTS FOR MECHANICAL

SYSTEMS
A. Contractor shall assign a responsible person to be an independent

representative to witness testing and to sign as witness of times,
pressure and losses of testing media for all hydronic piping and duct
testing.
1. Test all piping as noted below with no leak or loss of pressure.

Repair or replace defective piping until tests are accomplished
successfully.

2. Submit to the Engineer for review a log of all tests made which shall
include time, temperature, pressure, water makeup and other
applicable readings, necessary to indicate the systems have been
operated and tested in the manner outlined in the construction
documents.

3. After producing the specified test pressure, disconnect the
pressurizing source;  do not introduce further pressure for the
duration of the test period, repair leaky piping and retest.  Repeat
the procedure until the entire system is proven tight.

B. Test the following systems with the medium listed to the pressure
indicated for the time period listed:
1. Hydronic Piping:  Pressure=125 Psig / Medium= Water / Duration=4

Hours.
3.04 CUTTING AND PATCHING

A. Submit written request in advance of cutting or alteration which affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of the District or separate Contractor.

B. Execute cutting and patching  to complete the work, to uncover work to
install improperly sequenced work, to remove and replace defective or
non-conforming work, to remove samples of installed work for testing
when requested, to provide openings in the work for penetration of
mechanical and electrical work, to execute patching to complement
adjacent work, and to fit Products together to integrate with other work.

C. Execute work by methods to avoid damage to other work, and which will
provide appropriate surfaces to receive patching and finishing.  In
existing work, minimize damage and restore to original condition.

D. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not
allowed without prior approval.

E. Restore work with new Products in accordance with requirements of
Contract Documents.

F. Fit work air tight to pipes, sleeves, ducts, conduit, and other
penetrations through surfaces.

G. At penetrations of fire rated walls, partitions, ceiling, or floor
construction, completely seal voids with fire rated material in
accordance with Code requirements , to full thickness of the penetrated
element.

H. Refinish surfaces to match adjacent finish.  For continuous surfaces,
refinish to nearest intersection or natural break.  For an assembly,
refinish entire unit.

3.05 PRIMING AND PAINTING
A. Apply primer to all exposed ferrous metals that are not factory primed,

factory finished, galvanized, stainless steel or anodized.   Exposed black
steel piping shall be primed and finish painted to match Architectural
finish requirements.
1. Primer shall be as recommended by the paint manufacturer for each

specific application.
2. Acceptable Products include:  Fuller O'Brien Blox-Rust Metal All

Purpose Primer, equivalent Rust-Oleum product, or  equal.  See
Section 092216 for other acceptable products.

B. Apply two coats of primer to metal surfaces of items to be insulated or
jacketed, except ductwork and piping, or factory primed or finished.

C. Preparation:
1. Do not start work until surfaces to be finished are in proper condition

to produce finished surfaces of uniform, satisfactory appearance.
2. Stains and Marks:  Remove completely, if possible, using materials

and methods recommended by coating manufacturer; seal stains
and marks which cannot be completely removed using Devoe
KILSTAIN primers, shellac, or other coating acceptable to paint
manufacturer any marks or defects that might bleed through paint
finishes.

3. Remove mildew from impervious surfaces by scrubbing with solution
of trisodium phosphate and bleach.  Rinse with clean water and
allow substrate to thoroughly dry.

4. Galvanized Surfaces:
a. Remove surface contamination and oils by solvent cleaning in

accordance with SSPC-SP 1 and allow to dry.
b. Apply Devoe MIRROLAC Galvanized Metal Primer in

accordance with manufacturer instructions.
5. Uncoated Steel And Iron Surfaces:

a. Remove grease, rust, scale, and dust from steel and iron
surfaces using solvent in accordance with SSPC-SP 1.

b. Where heavy coatings of scale or contaminants are evident,
hand tool clean in accordance with SSPC-SP 2 or use other
approved SSPC SP method as needed.

6. Shop Primed Steel Surfaces:  Remove loose primer and dust.  Sand
and feather edges to smooth surface.  Clean areas with solvent and
spot prime bare metal surfaces with appropriate Devoe MIRROLAC
metal primer or primer recommended by manufacturer.

D. Application:
1. Apply each coat to uniform coating thickness in accordance with

manufacturer's instructions, not exceeding manufacturer's specified
maximum spread rate for indicated surface; thins, brush marks,
roller marks, orange-peel, or other application imperfections are not
permitted.

2. Allow manufacturer's specified drying time, and ensure correct
coating adhesion, for each coat before applying next coat.

3. Remove dust and other foreign materials from substrate immediately
prior to applying each coat.

END OF SECTION

SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL
1.01SECTION INCLUDES

A. Applications.
B. Ball valves.
C. Butterfly valves.
D. Gate valves.

1.02RELATED REQUIREMENTS
A. Section 23 05 53 - Identification for HVAC Piping and Equipment.
B. Section 23 07 19 - HVAC Piping Insulation.

C. Section 23 21 13 - Hydronic Piping.

1.03ABBREVIATIONS AND ACRONYMS
A. CWP:  Cold working pressure.
B. EPDM:  Ethylene propylene copolymer rubber.
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS:  Nonrising stem.
E. OS&Y:  Outside screw and yoke.
F. PTFE:  Polytetrafluoroethylene.
G. RS:  Rising stem.
H. SWP:  Steam working pressure.
I. TFE:  Tetrafluoroethylene.
J. WOG:  Water, oil, and gas.

1.04REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch); 2013

(Reaffirmed 2018).
B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through

NPS 24 Metric/Inch Standard; 2017.
C. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves;

2017.
D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.
E. ASME B16.34 - Valves - Flanged, Threaded and Welding End; 2017.
F. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and

Fuzing Procedures; Welders; Brazers; and Welding, Brazing, and
Fusing Operators - Welding Brazing and Fusing Qualifications; 2019.

G. ASTM B61 - Standard Specification for Steam or Valve Bronze
Castings; 2015.

H. ASTM B62 - Standard Specification for Composition Bronze or Ounce
Metal Castings; 2017.

I. MSS SP-67 - Butterfly Valves; 2017.
J. MSS SP-68 - High Pressure Butterfly Valves with Offset Design; 2017.
K. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General

Service; 2010a.
L. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013.
M. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint,

Grooved and Flared Ends; 2010.
1.05SUBMITTALS

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

B. Operation and Maintenance Data:  Include manufacturer's descriptive
literature, operating instructions, maintenance and repair data, and parts
listings.

1.06QUALITY ASSURANCE
A. Manufacturer:

1. Company must specialize in manufacturing products specified in this
section, with not less than three years of documented experience.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. Provide the following valves for the applications if not indicated on
drawings:
1. Isolation (Shutoff):  Butterfly, Gate, and Ball.

B. Substitutions of valves with higher CWP classes or SWP ratings for
same valve types are permitted when specified CWP ratings or SWP
classes are not available.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating

indicated; as required for system pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Hand Lever:  Quarter-turn valves 6 NPS and smaller.
D. Valves in Insulated Piping:  Provide 2 NPS stem extensions and the

following features:
1. Gate Valves:  Rising stem.
2. Ball Valves:  Extended operating handle of non-thermal-conductive

material, and protective sleeve that allows operation of valve without
breaking the vapor seal or disturbing insulation.

3. Butterfly Valves:  Extended neck.
4. Memory Stops:  Fully adjustable after insulation is installed.

E. Valve-End Connections:
1. Threaded End Valves:  ASME B1.20.1.

F. Bronze Valves:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not

permitted.
2.03 BRASS, BALL VALVES

A. Two Piece, Full Port with Stainless Steel Trim and Threaded
Connections:
1. Comply with MSS SP-110.

2. SWP Rating:  150 psig.

3. CWP Rating:  600 psig, WOG.
4. Vacuum Rating:  14.2 psig.

5. Body:  Forged brass.
6. Seats:  PTFE.

7. Stem:  Stainless Steel.
8. Ball:  Chrome-plated brass.

2.04 BRONZE, GATE VALVES
A. Non-Rising Stem (NRS) or Rising Stem (RS):

1. Comply with MSS SP-80, Type I.
2. Class 125:  CWP Rating:  200 psig.

3. Body Material:  Bronze with integral seat and union-ring bonnet.
4. Ends:  Threaded.
5. Stem:  Bronze.
6. Disc:  Solid wedge; bronze.
7. Packing:  Asbestos free.
8. Handwheel:  Malleable iron, bronze, or aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including
threads and flanges, are completely clean without signs of damage or
degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to
fully open.

C. Confirm gasket material to be suitable for the service, to be of correct
size, and without defects that could compromise effectiveness.

D. Should valve is determined to be defective, replace with new valve.
3.02 INSTALLATION

A. Provide unions or flanges with valves to facilitate equipment removal
and maintenance while maintaining system operation and full
accessibility for servicing.

B. Provide separate valve support as required and locate valve with stem
at or above center of piping, maintaining unimpeded stem movement.

END OF SECTION

SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other
HVAC/hydronic work.

1.02REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip

Galvanized) Coatings on Iron and Steel Products; 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip)

on Iron and Steel Hardware; 2016a.
C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings,

for General - Purpose Piping; 2014 (Reapproved 2020).
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel;

2014.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron

Castings; 1999, with Editorial Revision (2018).
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of

Zinc on Iron and Steel; 2019.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics

of Building Materials; 2021.
H. ASTM E96/E96M - Standard Test Methods for Water Vapor

Transmission of Materials; 2016.
I. MFMA-4 - Metal Framing Standards Publication; 2004.
J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design,

Manufacture, Selection, Application, and Installation; 2018.
K. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority

Having Jurisdiction, Including All Applicable Amendments and

Supplements.
L. UL 723 - Standard for Test for Surface Burning Characteristics of

Building Materials; Current Edition, Including All Revisions.
1.03SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data
sheets for channel (strut) framing systems and thermal insulated pipe
supports.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with MSS SP-58.

2. Provide all required hangers, supports, anchors, fasteners, fittings,
accessories, and hardware as necessary for the complete
installation of plumbing work.

3. Provide products listed, classified, and labeled as suitable for the
purpose intended, where applicable.

4. Where support and attachment component types and sizes are not
indicated, select in accordance with manufacturer's application
criteria as required for the load to be supported.  Include
consideration for vibration, equipment operation, and shock loads
where applicable.

5. Steel Components:  Use corrosion resistant materials suitable for
the environment where installed.
d. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

e. Galvanized Steel:  Hot-dip galvanized after fabrication in
accordance with ASTM A123/A123M or ASTM A153/A153M.

B. Metal Channel (Strut) Framing Systems:
1. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:
www.cooperindustries.com/#sle.

b. Unistrut, a brand of Atkore International Inc:
www.unistrut.com/#sle.

2. Provide factory-fabricated continuous-slot metal channel (strut) and
associated fittings, accessories, and hardware required for
field-assembly of supports.

3. Comply with MFMA-4.

C. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Piping up to 1 inch (27 mm) nominal:  3/8 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

D. Thermal Insulated Pipe Supports:
1. General Construction and Requirements:

a. Insulated pipe supports to be provided at hanger, support, and
guide locations on pipe requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke
developed index of 5/30, maximum, when tested in accordance
with ASTM E84 or UL 723.

c. Pipe supports to be provided for nominally sized, 1/2 inch to 30
inch iron pipes.

d. Insulation inserts to consist of calcium silicate insulation
surrounded by a 360 degree, PVC jacketing.

2. PVC Jacket:
a. Pipe insulation protection shields to be provided with a ball

bearing hinge and locking seam.

b. Moisture Vapor Transmission:  0.0071 perm inch, when tested in
accordance with ASTM E96/E96M.

c. Thickness:  60 mil.
3. Pipe insulation protection shields to be provided at the hanger points

and guide locations on pipes requiring insulation as indicated on
drawings.

E. Pipe Supports:
1. Liquid Temperatures Up To 122 degrees F:

a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.

b. Support From Below:  MSS SP-58 Types 35 through 38.
2. Operating Temperatures from 122 to 446 degrees F:

a. Overhead Support:  MSS SP-58 Type 1 or 3 through 12, with
appropriate saddle of MSS SP-58 Type 40 for insulated pipe.

b. Roller Support:  MSS SP-58 Types 41 or 43 through 46, with
appropriate saddle of MSS SP-58 Type 39 for insulated pipe.

c. Sliding Support:  MSS SP-58 Types 35 through 38.
F. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30

based on required load.
1. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M

forged steel.
2. Provide clamps with hardened steel cup-point set screws and

lock-nuts for anchoring in place.
G. Riser Clamps:

1. Provide copper plated clamps for copper tubing support.
2. For insulated pipe runs, provide two bolt-type clamps designed for

installation under insulation.
H. Offset Pipe Clamps:  Double-leg design two-piece pipe clamp.
I. Strut Clamps:  Two-piece pipe clamp.
J. Insulation Clamps:  Two bolt-type clamps designed for installation under

insulation.
K. Pipe Hangers:  For a given pipe run, use hangers of the same type and

material.
1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM

A36/A36M.

2. Provide coated or plated hangers to isolate steel hangers from
dissimilar metal tube or pipe.

L. Pipe Alignment Guides:  Galvanized steel.
1. Pipe Diameter 8 inches and Smaller:  Spider or sleeve type.
2. Pipe Diameter 10 inches and Larger:  Roller type.

M. Dielectric Barriers:  Provide between metallic supports and metallic
piping and associated items of dissimilar type; acceptable dielectric
barriers include rubber or plastic sheets or coatings attached securely to
pipe or item.

N. Pipe Shields for Insulated Piping:
1. General Construction and Requirements:

a. Surface Burning Characteristics:  Comply with ASTM E84 or UL
723.

b. Shields Material:  UV-resistant polypropylene with glass fill.
c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.

d. Minimum Service Temperature:  Minus 40 degrees F.

e. Maximum Service Temperature:  178 degrees F.

f. Pipe shields to be provided at hanger, support, and guide
locations on pipe requiring insulation or additional support.

O. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use

the anchor and fastener types indicated for the specified
applications.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide

support from piping, ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Architect/Engineer, do not

provide support from suspended ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Architect/Engineer, do not

provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without

approval of Structural Engineer.
F. Provide thermal insulated pipe supports complete with hangers and

accessories.  Install thermal insulated pipe supports during the
installation of the piping system.

G. Secure fasteners according to manufacturer's recommended torque
settings.

H. Remove temporary supports.
END OF SECTION

SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01SECTION INCLUDES

A. Tags.
B. Pipe markers.

1.02REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2020.
B. ASTM D709 - Standard Specification for Laminated Thermosetting

Materials; 2017.
1.03SUBMITTALS

A. List:  Submit list of wording, symbols, letter size, and color coding for
mechanical identification.

B. Product Data:  Provide manufacturers catalog literature for each product
required.

C. Manufacturer's Installation Instructions:  Indicate special procedures,
and installation.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.

B. Valves:  Tags.

2.02 MANUFACTURERS
A. Brady Corporation:  www.bradycorp.com.
B. Seton Identification Products:  www.seton.com/aec.

2.03 TAGS
A. Plastic Tags:  Laminated three-layer plastic with engraved black letters

on light contrasting background color.  Tag size minimum 1-1/2 inch
diameter.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch
diameter with smooth edges.

2.04 PIPE MARKERS
A. Color:  Comply with ASME A13.1.

B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure
sensitive adhesive backing and printed markings.  Secure to pipe using
two (2) bands of adhesive tape with flow arrows supplied by the
manufacturer.  Install securing bands completely around pipe and
overlapped.

C. Underground Plastic Pipe Markers:  Bright colored continuously printed
plastic ribbon tape, minimum 6 inches wide by 4 mil thick, manufactured
for direct burial service.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification
materials.

3.02 INSTALLATION
A. Install tags with corrosion resistant chain.
B. Install plastic tape pipe markers complete around pipe in accordance

with manufacturer's instructions.
C. Identify valves in main and branch piping with tags.
D. Identify piping, concealed or exposed, with plastic pipe markers.

Identify service, flow direction, and pressure.  Install in clear view and
align with axis of piping.  Locate identification not to exceed 20 feet (6
m) on straight runs including risers and drops, adjacent to each valve
and Tee, at each side of penetration of structure or enclosure, and at
each obstruction.

END OF SECTION

SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01SECTION INCLUDES

A. Testing, adjustment, and balancing of hydronic systems.
1.02REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance,
7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of
Building HVAC Systems; 2008 (Reaffirmed 2017).

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and
Balancing of Environmental Systems; 2015, with Errata (2017).

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing;
2002.

1.03SUBMITTALS
A. Final Report:  Indicate deficiencies in systems that would prevent proper

testing, adjusting, and balancing of systems and equipment to achieve
specified performance.
1. Submit to LP Consulting Engineers, Inc. within 2 days after

completion of testing, adjusting, and balancing.
2. Include actual instrument list, with manufacturer name, serial

number, and date of calibration.
3. Form of Test Reports:  Where the TAB standard being followed

recommends a report format use that; otherwise, follow ASHRAE
Std 111.

4. Units of Measure:  Report data in I-P (inch-pound) units only.

5. Test Reports:  Indicate data on AABC MN-1 forms, forms prepared
following ASHRAE Std 111, or NEBB forms.

6. Include the following on the title page of each report:
a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Engineer.
g. Project altitude.
h. Report date.

B. Test and balance shall be performed by an independent test and
balance agency.

C. Perform total system balance in accordance with AABC MN-1, ASHRAE
Std 111, or NEBB Procedural Standards for Testing, Balancing and
Adjusting of Environmental Systems.

D. TAB Agency Qualifications:  Company specializing in the testing,
adjusting, and balancing of systems specified in this Section with
minimum three years documented experience certified by AABC or
NEBB.

E. Perform Work under supervision of AABC Certified Test and Balance
Engineer or NEBB Certified Testing, Balancing and Adjusting
Supervisor experienced in performance of this Work and licensed at the
California.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System

Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting

and Balancing of Building Heating, Ventilation, Air-Conditioning, and
Refrigeration Systems.

3. SMACNA (TAB).
B. Where HVAC systems and/or components interface with life safety

systems, including fire and smoke detection, alarm, and control,
coordinate scheduling and testing and inspection procedures with the
authorities having jurisdiction.

C. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of

systems specified in this section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle;
upon completion submit AABC National Performance Guaranty.

b. TABB, The Testing, Adjusting, and Balancing Bureau of National
Energy Management Institute:  www.tabbcertified.org/#sle.

D. TAB Supervisor and Technician Qualifications:  Certified by same
organization as TAB agency.

3.02 EXAMINATION
A. Verify that systems are complete and operable before commencing

work.  Ensure the following conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.

B. Submit field reports.  Report defects and deficiencies that will or could
prevent proper system balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing
operations.  Make instruments available to Architect/Engineer to
facilitate spot checks during testing.

B. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Hydronic Systems:  Adjust to within plus or minus 5 percent of design.
3.05 RECORDING AND ADJUSTING

A. Ensure recorded data represents actual measured or observed
conditions.

B. After adjustment, take measurements to verify balance has not been
disrupted or that such disruption has been rectified.

C. Leave systems in proper working order, replacing belt guards, closing
access doors, closing doors to electrical switch boxes, and restoring
thermostats to specified settings.

D. At final inspection, recheck random selections of data recorded in report.
Recheck points or areas as selected and witnessed by the District.

3.06 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and

pressure gauges to determine flow rates for system balance.  Where
flow metering devices are not installed, base flow balance on
temperature difference across various heat transfer elements in the
system.

C. Adjust systems to provide specified pressure drops and flows through
heat transfer elements prior to thermal testing.  Perform balancing by
measurement of temperature differential in conjunction with air
balancing.

D. Effect system balance with automatic control valves fully open to heat
transfer elements.

E. Effect adjustment of water distribution systems by means of balancing
cocks, valves, and fittings.  Do not use service or shut-off valves for
balancing unless indexed for balance point.

3.07 SCOPE
A. Test, adjust, and balance the following:

1. HVAC Pumps.
2. Air Handling Units.

3.08 MINIMUM DATA TO BE REPORTED
A. Pumps:

1. Identification/number.
2. Manufacturer.
3. Size/model.
4. Impeller.
5. Service.
6. Design flow rate, pressure drop, BHP.
7. Actual flow rate, pressure drop, BHP.
8. Discharge pressure.
9. Suction pressure.
10. Total operating head pressure.
11. Shut off, discharge and suction pressures.

B. Cooling Coils:
1. Location.
2. Service.
3. Manufacturer.
4. Water flow, design and actual.
5. Water pressure drop, design and actual.
6. Entering water temperature, design and actual.
7. Leaving water temperature, design and actual.

C. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Water flow, design and actual.
6. Water pressure drop, design and actual.
7. Entering water temperature, design and actual.
8. Leaving water temperature, design and actual.

END OF SECTION

SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL
1.01SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02RELATED REQUIREMENTS
A. Section 23 21 13 - Hydronic Piping

1.03SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list

of materials and thickness for each service, and locations.
B. Manufacturer's Instructions:  Indicate installation procedures that ensure

acceptable workmanship and installation standards will be achieved.
1.04QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing
the Products specified in this section with not less than three years of
documented experience.

B. Applicator Qualifications:  Company specializing in performing the type
of work specified in this section with minimum three years of experience.

1.05DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification,

product density, and thickness.
1.06FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum

of 24 hours.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed
index of 25/50, maximum, when tested in accordance with ASTM E84 or
UL 723.

2.02 SEE ROVANCO PRODUCT INFORMATIONON THIS SHEET FOR
MORE INFORMATION.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to
applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger

rolls and inserts.
3. Insert location:  Between support shield and piping and under the

finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and

contour as adjoining insulation; may be factory fabricated.
5. Insert material:  Pipe saddle.

C. Continue insulation through walls, sleeves, pipe hangers, and other pipe
penetrations.  Finish at supports, protrusions, and interruptions.

END OF SECTION

SECTION 23 21 13
HYDRONIC PIPING

PART 1  GENERAL
1.01SECTION INCLUDES

A. Hydronic system requirements.
B. Heating water piping, buried.
C. Chilled water piping, buried.
D. Chilled water piping, above grade.
E. Unions, flanges, mechanical couplings, and dielectric connections.

1.02RELATED REQUIREMENTS
A. Section 23 05 53 - Identification for HVAC Piping and Equipment.
B. Section 23 07 19 - HVAC Piping Insulation.

1.03REFERENCE STANDARDS
A. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and

Fuzing Procedures; Welders; Brazers; and Welding, Brazing, and
Fusing Operators - Welding Brazing and Fusing Qualifications; 2019.

B. ASME B31.9 - Building Services Piping; 2020.
C. MSS SP-58 - Pipe Hangers and Supports - Materials, Design,

Manufacture, Selection, Application, and Installation; 2018.
1.04SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, ensure
system components are compatible and joined to ensure the integrity of
the system is not jeopardized.  Provide necessary joining fittings.
Ensure flanges, union, and couplings for servicing are consistently
provided.

B. Use unions, flanges, and couplings downstream of valves and at
equipment or apparatus connections.  Do not use direct welded or
threaded connections to valves, equipment or other apparatus.

C. Use non-conducting dielectric connections whenever jointing dissimilar
metals in open and closed systems.

D. Provide pipe hangers and supports in accordance with ASME B31.9
unless indicated otherwise.

E. Use gate, ball, or butterfly valves for shut-off and to isolate equipment,
part of systems, or vertical risers.

1.05RELATED SECTIONS
A. The requirements of this Section apply to all Work of Division 23.

1.06SUBMITTALS
A. Preinsulated Underground Piping System:  Provide manufacturer's shop

drawings with dimensioned piping layout and details of all expansion
loops, elbows, anchor points, building and/or manhole entry points and
all other pertinent information needed to verify that the type of materials
being offered are in accordance with these specifications.  Prefabricated
pipe units are to be subsequently dimensionalized and numbered to fit
actual job conditions as field verified by the installing contractor prior to
the start of factory fabrication work.

B. Manufacturer's Installation Instructions:  Indicate hanging and support
methods, joining procedures.

C. Project Record Documents:  Record actual locations of valves.

D. Maintenance Data:  Include installation instructions, spare parts lists,
exploded assembly views.

1.07QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing

products of the type specified in this section, with minimum three years
of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the
type specified in this section, with minimum three years of experience.

C. Welder Qualifications:  Certify in accordance with ASME BPVC-IX.

1.08REGULATORY REQUIREMENTS
A. Conform to ASME B31.9 code for installation of piping system.

1.09DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.

Inspect for damage.
B. Provide temporary end caps and closures on piping and fittings.

Maintain in place until installation.
C. Protect piping systems from entry of foreign materials by temporary

covers, completing sections of the work, and isolating parts of
completed system.

PART 2  PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local
regulations.

B. Piping:  Provide piping, fittings, hangers, and supports as required, as
indicated, and as follows:
1. Where more than one piping system material is specified, provide

joining fittings that are compatible with piping materials and ensure
that the integrity of the system is not jeopardized.

2. Use non-conducting dielectric connections whenever jointing
dissimilar metals.

3. Provide pipe hangers and supports in accordance with ASME B31.9
or MSS SP-58 unless indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use unions to allow
disconnection of components for servicing; do not use direct welded,
soldered, or threaded connections.

D. Valves:  Provide valves where indicated:
1. For shut-off and to isolate parts of systems or vertical risers, use

gate, ball, or butterfly valves.
2.02 SEE ROVANCO PRODUCT INFORMATION ON THIS SHEET FOR

MORE INFORMATION.
2.03 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC

CONNECTIONS
A. Unions for Pipe 1-1/2 Inches and Under:

1. Copper Pipe:  Bronze, soldered joints.
B. Flanges for Pipe 2 Inches and Greater:

1. Copper Piping:  Bronze.
2. Gaskets:  1/16 inch thick, preformed neoprene.

C. Dielectric Connections:
1. Waterways:

a. Dry insulation barrier able to withstand 600-volt breakdown test.
b. Construct of galvanized steel with threaded end connections to

match connecting piping.
c. Suitable for the required operating pressures and temperatures.

2. Flanges:
a. Dielectric flanges with same pressure ratings as standard

flanges.
b. Dry insulation barrier able to withstand 600-volt breakdown test.
c. Construct of galvanized steel with threaded end connections to

match connecting piping.
d. Suitable for the required operating pressures and temperatures.

3. Unions:
a. 1/2 to 1 Inches:  Brass solder to galvanized FPT.

b. 1/2 to 2 Inches:  Brass solder to galvanized FPT.
c. 1/2 to 1 Inches:  Brass to galvanized FPT or FIP (Female Iron

Pipe).
d. 3/4 to 1/2 Inch Reducer:  Brass solder to galvanized FPT.
e. Service:  250 psi, minus 20 to 180 deg F.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment using jointing system

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

with temporary plugs or caps.
E. After completion, fill, clean, and treat systems.  See Pipe Cleaning

Sequence below  for additional requirements.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install heating water  piping to ASME B31.9 requirements.  Install chilled

water piping to ASME B31.5 requirements.
C. Route piping in orderly manner, parallel to building structure, and

maintain gradient.
D. Install piping to conserve building space and to avoid interference with

use of space.
E. Group piping whenever practical at common elevations.
F. Sleeve pipe passing through partitions, walls, and floors.
G. Slope piping and arrange to drain at low points.
H. Install piping to allow for expansion and contraction without stressing

pipe, joints, or connected equipment.
I. Preinsulated Underground Water Systems

1. General
a. Installation of the piping system shall be done in accordance with

the appropriate publications including ANSI B31.1 and the
following specifications and instructions.

b. Factory furnished lengths of pipe shall be utilized to the
maximum extent.  Field cutting of pipe shall be kept to a
minimum.  Pipe shall be worked into place without springing or
forcing, properly clearing all openings and equipment.  Pipe ends
shall have burrs removed by reaming and shall be installed to
permit free expansion and contraction without damage to joints.
Good workmanlike procedures shall be followed.

c. Pipe shall be accurately cut to dimensions established at the
construction site and worked into place without springing or
forcing, properly clearing all openings and equipment. Excessive
cutting or other weakening of structural  members to facilitate
piping installation shall not be permitted. Pipe ends shall have
burrs removed by reaming and shall be installed to permit free
expansion and contraction without damage to joints. Good
workmanlike procedures shall be followed.

d. Open ends of pipe lines and equipment shall be properly capped
or plugged during installation to keep dirt or other foreign matter
out of the system.

2. Receiving and Handling Shipments
a. Unloading Instructions:  The means by which the pipes are

unloaded in the field is the decision and responsibility of the
installing contractor. To prevent the possibility of the core pipe
from shifting within the casing pipe, do not stand a length on one
end or raise it vertically.  Under no condition shall a pipe be
dragged along the ground.  Do not lift fittings or pipe by inserting
a bar, pipe, etc., inside of the core since damage to the pipe may
result.  If any pipe is damaged in unloading and handling, mark
the damaged area and set it aside.  Manufacturer's
representative shall determine whether damaged casing can be
repaired in the field and shall determine exact method for repair
and instruct contractor in making repair.

b. Storage:  Store pipe on dunnage in a flat area.  Support the
barrel of the casing evenly.  Bell and spigot ends shall overhang
dunnage.  Store random lengths separately where they will be
readily available.  Individual lengths of pipe shall be stacked in
piles no higher than 5 feet.  Protect pipe during long exposures
(several months) to sunlight by covering it with canvas or other
opaque material.  Provide for air circulation under the sheets.

c. Loading Transfer Trucks:  Use trucks with long bodies so that
pipe lengths do not overhang.  Make certain truck bed is smooth,
without cross-strips, bolt heads, or other protrusions that could
damage the pipe.  Short body trucks may be used if fitted with
racks that properly support the pipe in a horizontal position.  The
rack shall have supports spaced every 3 feet or less along the
pipe lengths.  Pad the contact areas to avoid damage to the pipe.

3. Excavation
a. Excavation shall take into account the need for the thrust blocks.

The trench bottom shall give uniform support along the entire
length of any pipelines.  Where several pipelines are located in a
common trench, the trench shall be wide enough to maintain the
specified distances between adjacent lines, a minimum of 6" in
pipe sizes up 6" diameter and 12" minimum in sizes 8" and
larger. The excavation shall be in a straight line except where
fittings are located.

4. Trenching
a. The trench depth shall allow for a minimum cover height of 24"

over the top of the casing pipe. Keep excavations free of water
during construction.  If it is necessary to remove unsuitable
material to a depth greater than specified, refill over excavated
area to the proper depth with specified bedding material and
compact in 6" lifts to 95% of maximum density in accordance
with ASTM D1557, Method D.  Excavate and replace soil
disturbed and weakened by the Contractor's operations or soils
permitted to soften from exposure to weather with bedding
material and compact it with a plate-type vibratory compactor.

b. The width of the trench at the top of the pipe shall be held to the
minimum required for efficient and proper installation.  The
minimum recommended trench width at the top of the pipe shall
be one foot greater than the outside diameter of the casing.
Where two or more pipes are in the same trench, use the
distance between outside casing of the outside pipes plus one
foot.  To determine the maximum trench width, use above
method for minimum plus two feet.

5. Distributing Piping Along Trench
a. Pipe lengths may be strung along the line of the trench so as to

minimize additional handling during installation.
6. Placing Pipe in the Trench

a. The pipe may be passed into the trench by hand or mechanically.
The latest state and federal safety regulations shall be
understood and observed.  If slings are necessary, use only
canvas straps.  Do not use cable or chain slings.

7. Bedding
a. Bedding material shall be sand, pea gravel, or other materials

free of sharp objects, heavy clods, boulders, or frozen lumps as
specified by the design engineer.  The approved bedding shall be
used 6" under, around and over the pipe.  Utilize the best
professional practices that apply to buried pressure piping.

8. Assembly of Pipe and fittings
a. Pipe and fittings shall be assembled in strict accordance with the

manufacturer's printed directions by personnel who have been
instructed in installation procedures by the manufacturer's
representative.

b. Certification of instruction and competence shall be issued to
those personnel so trained and only those so certified shall be
permitted to perform work on the pipe.

9. Testing
a. Testing shall be performed and system proven tight before

closure of insulated field joints or backfilling.  Prior to testing,
flush pipe system with fresh water until piping is free of dirt and
foreign matter.  Use only fresh water for field tests.  Air must be
removed from system before starting tests.

b. Apply hydrostatic test after all concrete thrust blocks have
adequately cured  Visually inspect and proved tight all joints.

c. Operational Test:  Operate complete system, or testable portions
thereof, as approved by the Engineer through two cycles.  Each
cycle shall consist of a period of at least eight hours with water
leaving the system within 20ºF of design temperature and a
period of at least four hours with cooling off and no flow.

d. During pressure testing and operational test, examine system for
leaks.  Repair joint leaks, replace damaged or porous pipe and
fittings, and repeat all tests until satisfactory tests are achieved.

10. Backfilling
a. Backfilling of trenches shall progress as rapidly as construction,

testing, and acceptance of work permits.  Uniformly compact and
grade bottom of trenches.  After installation of pipe and bedding
material, backfill as follows.  Place initial backfill in layers to a
depth of 12" of the initial bedding.  Compact the material to a
density equivalent to the surrounding undisturbed soil or to 90%
of maximum density (ASTM D1557, Method D), whichever is
greater.  Backfill remainder of trench in one-foot lifts and
compact to 90% maximum density (ASTM D1557, Method D).
For trenches excavated in roads, streets, or located under
structures, place backfill in 6" layers to top of trench and compact
each layer to at least 95% maximum density (ASTM D1557,
Method D).

11. Field Cutting Pipe to a Specific Length
a. Field cutting of pipe shall be performed in strict accordance with

the manufacturer's printed directions by personnel who have
been instructed in installation procedures by the manufacturer's
representative. Thrust Blocks

12. Thrust Blocks
a. Thrust blocks shall be designed for maximum anticipated test

pressure.  Size and type of thrust blocks depend on pressure,
pipe size, and the type of soil.

b. Thrust blocks shall be installed using a concrete having a
compressive strength of not less than 3000 psi minimum ultimate
28 days compressive strength, air entrained, with water reducing
admixture.  The table below gives the thrust load at any fitting.
Dead end and anchor loads are equal to TEE shown below.
Thrust blocks shall be poured on and against undisturbed soil or
soil tamped to 95% proctor density.
1) Heating Water: Thrust at Fittings for Concrete Thrust Blocks

in pounds at 100 psi pressure:
(a) Size (in.) TEES 90º Elbow 45º Elbow
(b) 3 1,232 1,742 943
(c) 4 1,810 2,559 1,385
(d) 6 3,739 5,288 2,862
(e) 8 6,433 9,097 4,923

2) Chilled Water: Thrust at Fittings for Concrete Thrust Blocks in
pounds at 100 psi pressure:
(a) Size (in.) TEES 90º Elbow 45º Elbow
(b) 1.5 284 401 217
(c) 2 443 626 339
(d) 2.5 649 918 497
(e) 3 962 1,361 736
(f) 4 1,590 2,249 1,217
(g) 6 3,447 4,895 2,638
(h) 8 5,843 8,262 4,471

3) For pressure other than 100 psi, increase loads
proportionately (example:  for 150 psi, multiply by 1.5; for 200
psi, multiply by 2.00; etc.).

c. Safe Bearing Loads:  The approximate safe bearing loads of
various soils given in the following table are for horizontal thrusts
when the depth of cover over the top of the pipe exceeds 2'.
1) SOIL SAFE BEARING LOAD (lbs./sq. ft.)
2) Soft Clay 1,000
3) Sand 2,000
4) Sand and Gravel 3,000
5) Sand and Gravel Cemented with Clay 4,000
6) Hard Shale 10,000

13. Startup Procedure
a. Startup procedure shall conform to generally accepted practices

and be done in a workmanlike manner.  The line shall be filled
slowly from any available low-pressure source.  The water may
be introduced from lines in service directly through valved

connections or by temporary connections to taps made in the
new line.  All valves and other control points in the line that are
open as the line filling begins shall be closed gradually to avoid
the possibility of water hammer.

J. Provide access where valves and fittings are not exposed.
K. Install valves with stems upright or horizontal, not inverted.

3.03 PIPE CLEANING SEQUENCE
A. Chilled Water Systems:

1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3. Refill with clean water and repeat until system cleaner is removed.

B. Remove, clean, and replace strainer screens.
C. Inspect, remove sludge, and flush low points with clean water after

cleaning process is completed.  Include disassembly of components as
required.

END OF SECTION

PRE-INSULATED PIPING
BASIS OF DESIGN

ROVANCO
1. Underground Pre-Insulated Steel Piping System:

1.A. Carrier Pipe: A-53 Grade B ERW in Schedule 80.
1.B. Insulation:  Carrier pipe insulation shall be hi-temp foam insulation

K Factor of .165 density 2 PCF, closed cell content 90%,
compressive strength of 35 PSI, and carrier temperature of 300ºF
and shall conform to ASTM standard D1621, 1622, 1623, 2126,
2842, 2856, and C518-91 completely filling the annular space
between the carrier pipe and jacket.

1.C. Jacketing Material:  The outer casing shall be high density
polyethylene (HDPE) conforming to ASTM D3350, Type III,
Category 5, Class C and Grade P23/P34.  With a minimum of 2%
by weight of carbon black. No FRP overwrap or sprayed jacketing
will be allowed. The outer polyethylene joint shall be certified EN
489.  Rhino-joint by Rovanco or equal.  Certification required
during submittal.  Joints must be air tested in a way that the
polyethylene is not drilled into. Air test from the side of joint is
recommended.  Contractor to log each joint and present to owner
at time of final test. 200 mil minimum Seamless HDPE casing
required.

1.D. Joining:  Straight lengths of pipe shall be joined by welding.
1.E. Fittings:  All fittings shall conform to pipe type and shall be

insulated and jacketed with materials supplied by the system
supplier as per manufacturer's standard procedure.  Project shall
be submitted to engineer with field joints located.

1.F. Backfill:  Shall be tamped compactly in place so as to assure a
stable surface.  No rock should be used in first foot of backfill.
Min. 24 inches, from top of pipe to grade, of compacted fill shall
meet H-20 Highway Loading.

1.G. Manufacturer's Assistance:  Rovanco will provide a field service
man on-site to properly train the installing personnel in all phases
of installation. 5 year warranty included.

2. Above Ground Pre-Insulated Steel Piping System:
2.A. Carrier Pipe: A -53 Grade B Schedule 40 seamless for 2” and

larger; 1 ½” and below to be socket welded square cut A106
Grade B Schedule 40 seamless. Lengths shall be double random
for 2” and above and single random lengths for 1.5” and below.

2.B. Insulation:  Carrier pipe insulation is hi-temp foam insulation initial
K Factor of 0.121, density of 2 PCF, closed cell content of 90%,
compressive strength of 35 psi, and carrier temperature of 300˚F
and shall conformance to  ASTM Standards D1621, 1622, 1612,
2126, 2842, 2856, and C518-91. Insulation must meet 25/50
flame smoke requirements, and flame/smoke information must be
given at time of bid.

2.C. Insulated Fittings and Joints:  All straight joints and fitting joints
shall be insulated using material supplied by system
manufacturer.

2.D. Jacketing Material:  24 ga. (8"-12" jacket size) and 26 ga. (below
8" jacket size) spiral aluminum with impact and chemical
resistance equivilent to H-14 Temper T-3003 in accordance with
ASTM-B-313 specifications.

2.E. Jacket Fitting and Joint Covers:  Provide metal covers designed
to fit snug on the jacketing to provide a watertight closure. All
covers shall be banded in place with 3/8” wide stainless-steel
straps and will be the same thickness as the jacketing.

2.F. Anchors:  All anchors will be ½” thick steel plate welded to internal
pipe and sealed at jacket areas per manufacturer's
recommendations.

2.G. Manufacturer's Assistance:  Rovanco will provide a field service
man on-site to properly train the installing personnel in all phases
of installation. 5 year warranty included.
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SCALE: 1/8" = 1'-0"1 MECHANICAL DEMO ROOF PLAN - BUILDING F 1000
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SCALE: 1/8" = 1'-0"1 MECHANICAL DEMO ROOF PLAN - BUILDING H
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SCALE: 1/8" = 1'-0"1 MECHANICAL FLOOR PLAN - BUILDING F 1000
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING E 200
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING F 300
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING E 400
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SCALE: 3/32" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING G 500
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING F 900
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING F 1000
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SCALE: 1/8" = 1'-0"1 MECHANICAL ROOF PLAN - BUILDING H
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