Veterans Affairs Sioux Falls CT Scanner Prep

SECTION 22 05 11

COMMON WORK RESULTS FOR PLUMBI NG

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section shall apply to

Division 22.

B. Definitions:

1. Exposed: Piping and equipment exposed to view in

C. Abbreviations/Acronyms:

1. ABS: Acrylonitrile Butadiene Styrene

. AC: Alternating Current

. ACR: Air Conditioning and Refrigeration

. Al: Analog Input

. AISI: American Iron and Steel Institute

. AO: Analog Output

. AWG: American Wire Gauge

. BACnet: Building Automation and Control Network

© 00 N o O B~ W N

. BAg: Silver-Copper-Zinc Brazing Alloy
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.BAS: Building Automation System

=
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.BCuP: Silver-Copper-Phosphorus Brazing Alloy
12.BSG: Borosilicate Glass Pipe

13.CDA: Copper Development Association
14.C: Celsius

15.CLR: Color

16.CO: Carbon Monoxide

17.COR: Contracting Officer's Representative
18.CPVC: Chlorinated Polyvinyl Chloride
19.CR: Chloroprene

20.CRS: Corrosion Resistant Steel

21.CWP: Cold Working Pressure

22.CxA: Commissioning Agent

23.db(A): Decibels (A weighted)

24.DDC: Direct Digital Control

25.DI: Digital Input

26.DISS: Diameter Index Safety System
27.DO: Digital Output

28.DVD: Digital Video Disc
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29.DN: Diameter Nominal

30.DWV: Drainage, Waste and Vent
31.ECC: Engineering Control Center
32.EPDM: Ethylene Propylene Diene Monomer
33.EPT: Ethylene Propylene Terpolymer
34.ETO: Ethylene Oxide

35.F: Fahrenheit

36.FAR: Federal Acquisition Regulations
37.FD: Floor Drain

38.FED: Federal

39.FG: Fiberglass

40.FNPT: Female National Pipe Thread
41.FPM: Fluoroelastomer Polymer
42.GPM: Gallons Per Minute

43.HDPE: High Density Polyethylene
44, Hg: Mercury

45.HOA: Hands-Off-Automatic

46.HP: Horsepower

47.HVE: High Volume Evacuation
48.1D: Inside Diameter

49.1PS: Iron Pipe Size

50.Kg: Kilogram

51.kPa: Kilopascal

52.1b: Pound

53.L/s: Liters Per Second

54.L/min: Liters Per Minute

55. MAWP: Maximum Allowable Working Pressure
56. MAX: Maximum

57.MED: Medical

58.m: Meter

59.MFG: Manufacturer

60.mg: Milligram

61.mg/L: Milligrams per Liter

62.ml: Milliliter

63.mm: Millimeter

64.MIN: Minimum

65.NF: Oil Free Dry (Nitrogen)
66.NPTF: National Pipe Thread Female
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67.NPS: Nominal Pipe Size
68.NPT: Nominal Pipe Thread
69.0D: Outside Diameter
70.0SD: Open Sight Drain
71.0S&Y: Outside Stem and Yoke
72.0XY: Oxygen
73.PBPU: Prefabricated Bedside Patient Units
74.PH: Power of Hydrogen
75.PLC: Programmable Logic Controllers
76.PP: Polypropylene
77.PPM: Parts per Million
78.PSIG: Pounds per Square Inch
79.PTFE: Polytetrafluoroethylene
80.PVC: Polyvinyl Chloride
81.PVDF: Polyvinylidene Fluoride
82.RAD: Radians
83.R0O: Reverse Osmosis
84.RPM: Revolutions Per Minute
85.RTRP: Reinforced Thermosetting Resin Pipe
86.SCFM: Standard Cubic Feet Per Minute
87.SDI: Silt Density Index
88.SPEC: Specification
89.SPS: Sterile Processing Services
90.STD: Standard
91.SUS: Saybolt Universal Second
92. SWP: Steam Working Pressure
93.TEFC: Totally Enclosed Fan-Cooled
94.TFE: Tetrafluoroethylene
95. THHN: Thermoplastic High-Heat Resistant Nylon C oated Wire
96. THWN: Thermoplastic Heat & Water Resistant Nylo n Coated Wire
97.T/P: Temperature and Pressure
98.USDA: U.S. Department of Agriculture
99.V: Volt
100.VAC: Vacuum
101.VA: Veterans Administration
102.VAMC: Veterans Administration Medical Center
103.VAC: Voltage in Alternating Current
104.WAGD: Waste Anesthesia Gas Disposal
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105.WOG: Water, Oil, Gas
1. 2 RELATED WORK
. Section 01 00 00, GENERAL REQUIREMENTS.
. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A
. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT.
. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI
. Not Used.F. Not Used.G. Not Used.H. Not Used.!.
50 00, METAL FABRICATIONS.
. Section 07 60 00, FLASHING AND SHEET METAL: Flas
Penetrations.
Section 07 84 00, FIRESTOPPING.
. Section 07 92 00, JOINT SEALANTS.
. Section 09 91 00, PAINTING.
. Not Used.P. Section 22 05 12, GENERAL MOTOR REQU
EQUIPMENT.
Q. Section 22 07 11, PLUMBING INSULATION.
R.  Section 22 08 00, COMMISSIONING OF PLUMBING SYST
S.  Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
T. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
U. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C
V.  Not Used.
W.  Not Used.
1.3 APPLI CABLE PUBLI CATI ONS

A m o O ©o >»

Oz -

A. The publications listed below shall form a part
to the extent referenced. The publications are refe
by the basic designation only.
B. American Society of Mechanical Engineers (ASME):
ASME Boiler and Pressure Vessel Code -
BPVC Section 1X-2013....Welding, Brazing, and Fusin

B31.1-2012.............. Power Piping
C. American Society for Testing and Materials (ASTM
A36/A36M-2012........... Standard Specification for
Steel

A575-96(R2013)el........ Standard Specification for
Merchant Quality, M-Grades
E84-2013a............... Standard Test Method for Su

ND SAMPLES.

REMENTS.
Not Used.J. Section 05

hing for Wall and Roof

IREMENTS FOR PLUMBING

EMS.

FOR HVAC.

STALLATIONS.
ONDUCTORS AND CABLES.

of this specification

renced in the text

g Qualifications

Carbon Structural

Steel Bars, Carbon,

rface Burning

Characteristics of Building Materials
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E119-2012a.............. Standard Test Methods for F ire Tests of
Building Construction and Materials
F1760-01(R2011)......... Standard Specification for Coextruded

Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic
Pipe Having Reprocessed-Recycled Content
D. International Code Council, (ICC):

IBC-2012................ International Building Code
IPC-2012................ International Plumbing Code
E. Manufacturers Standardization Society (MSS) of t he Valve and Fittings

Industry, Inc:

SP-58-20009.............. Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application and
Installation

SP-69-2003.............. Pipe Hangers and Supports - Selection and
Application

F. Military Specifications (MIL):
P-21035B................ Paint High Zinc Dust Conten t, Galvanizing
Repair (Metric)

G. National Electrical Manufacturers Association (N EMA):
MG 1-2011............... Motors and Generators
H. National Fire Protection Association (NFPA):
51B-2014................ Standard for Fire Preventio n During Welding,
Cutting and Other Hot Work
54-2012................. National Fuel Gas Code
70-2014................. National Electrical Code (N EC)
I. NSF International (NSF):
5-2012.................. Water Heaters, Hot Water Su pply Boilers, and
Heat Recovery Equipment
14-2012................. Plastic Piping System Compo nents and Related
Materials
61-2012................. Drinking Water System Compo nents — Health
Effects
372-2011................ Drinking Water System Compo nents — Lead Content
J. Department of Veterans Affairs (VA):
PG-18-10................ Plumbing Design Manual
PG-18-13-2011........... Barrier Free Design Guide
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1.4 SUBM TTALS

A. Submittals, including number of required copies,

accordance with Section 01 33 23, SHOP DRAWINGS, PR

SAMPLES.

B. Information and material submitted under this se

"SUBMITTED UNDER SECTION 22 05 11, COMMON WORK RESULTS FOR PLUMBING",

with applicable paragraph identification.

C. Contractor shall make all necessary field measur
investigations to assure that the equipment and ass
contract requirements and will fit the space availa

D. If equipment is submitted which differs in arran
provide drawings that show the rearrangement of all
Approval will be given only if all features of the
associated systems, including accessibility, are eq
required by the contract.

E. Prior to submitting shop drawings for approval,
certify in writing that manufacturers of all major
have each reviewed drawings and specifications, and
coordinated and properly integrated their equipment
provide a complete and efficient installation.

F. Installing Contractor shall provide lists of pre
selected items of equipment. Contact persons who wi
references, with telephone numbers and e-mail addre
submitted with the references.

G. Manufacturer's Literature and Data: Manufacturer
submitted under the pertinent section rather than u
1. Electric motor data and variable speed drive dat

with the driven equipment.
2. Equipment and materials identification.
3. Firestopping materials.
4. Hangers, inserts, supports and bracing. Provide
for variable spring and constant support hangers.
5. Wall, floor, and ceiling plates.

H. Submittals and shop drawings for interdependent
applicable descriptive information, shall be furnis
complete in a group. Coordinate and properly integr

equipment in each group to provide a completely com
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I. Coordination Drawings: Complete consolidated and
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efficient installation. Final review and approvals

groups.

drawings shall be submitted for all new systems, an
systems that are in the same areas. The drawings sh
views, elevations and sections of all systems and s
of not less than 1:32 (3/8 inch equal to one foot).

and dimension the proposed locations of the princip
equipment. The drawings shall clearly show the prop
adequate clearance for all equipment, controls, pip
and other items. All valves, trap primer valves, wa
arrestors, strainers, and equipment requiring servi
with an access door sized for the complete removal
component, or equipment. Equipment foundations shal
until equipment or piping layout drawings have been
layout drawings shall be provided for all piping sy
details of the following shall be provided.

1. Mechanical equipment rooms.

2. Interstitial space.

3. Hangers, inserts, supports, and bracing.

4. Pipe sleeves.

5. Equipment penetrations of floors, walls, ceiling

J. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo
equipment. Include complete list indicating all com
systems with diagrams of the internal wiring for ea
equipment.

2. Include listing of recommended replacement parts
stock supply, including sources of supply, for equi
provided. The listing shall include belts for equip
manufacturer, model number, size and style, and dis
whether of multiple belt sets.

Completed System Readiness Checklist provided by

Agent and completed by the contractor, signed by a

and dated on the date of completion, in accordance

requirements of Section 22 08 00 COMMISSIONING OF P

220511-7
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L. Submit training plans, trainer qualifications an

qualifications in accordance with the requirements
COMMISSIONING OF PLUMBING SYSTEMS.
1.5 QUALITY ASSURANCE

A. Products Criteria:

1. Standard Products: Material and equipment shall

products of a manufacturer regularly engaged in the
supply and servicing of the specified products for
However, digital electronics devices, software and
controls, instruments, computer work station, shall
generation of technology and basic design that has

satisfactory service record of at least 5 years.

2. Equipment Service: There shall be permanent serv

authorized and trained by manufacturers of the equi
located within 160 km (100 miles) of the project. T
organizations shall come to the site and provide ac

to restore operations within four hours of receipt

by phone, e-mail or fax in event of an emergency, s
down of equipment; or within 24 hours in a non-emer
mail and e-mail addresses and phone numbers of serv
providing service under these conditions for (as ap
project): pumps, compressors, water heaters, critic
instrumentation, computer workstation and programmi
submitted for project record and inserted into the

maintenance manual.

3. All items furnished shall be free from defects t

affect the performance, maintainability and appeara
components and overall assembly.

4. The products and execution of work specified in

(164008)

conform to the referenced codes and standards as re
specifications. Local codes and amendments enforced
code official shall be enforced, if required by loc

such as the natural gas supplier. If the local code
stringent, then the local code shall apply. Any con
brought to the attention of the Contracting Officer
(COR).

220511-8

d instructor
of Section 22 08 00

be the standard

manufacture,

at least 5 years.
systems such as
be the current

a proven

ice organizations,

pment supplied,
hese

ceptable service
of notification
uch as the shut-
gency. Names,
ice organizations
plicable to the

al

ng shall be
operations and

hat would adversely

nce of individual

Division 22 shall

quired by the
by the local
al authorities
S are more
flicts shall be

s Representative



Veterans Affairs Sioux Falls CT Scanner Prep

5. Multiple Units: When two or more units of materi
the same type or class are required, these units sh
of one manufacturer.

6. Assembled Units: Manufacturers of equipment asse

components made by others, assume complete responsi

final assembled product.
7. Nameplates: Nameplate bearing manufacturer's nam
trademark shall be securely affixed in a conspicuou

equipment, or name or trademark cast integrally wit

stamped or otherwise permanently marked on each ite

8. Asbestos products or equipment or materials cont
shall not be used.

9. Bio-Based Materials: For products designated by
Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere

als or equipment of
all be products

mblies, which use
bility for the

e or identifiable

s place on

h equipment,

m of equipment.
aining asbestos

the USDA'’s Bio-
ceed USDA
roducts meet all
tion. For more
d by the Bio-

Preferred Program, visit http://www.biopreferred.gov

B. Welding: Before any welding is performed, contra
certificate certifying that welders comply with the
requirements:

1. Qualify welding processes and operators for pipi
"Boiler and Pressure Vessel Code", Section IX, "Wel
Qualifications".

2. Comply with provisions of ASME B31 series "Code
Piping".

3. Certify that each welder and welding operator ha
Welding Society (AWS) qualification tests for the w
involved, and that certification is current.

4. All welds shall be stamped according to the prov
American Welding Society.

C. Manufacturer's Recommendations: Where installati
part thereof are required to be in accordance with
of the manufacturer of the material being installed
these recommendations shall be furnished to the COR
installation. Installation of the item will not be
until the recommendations are received. Failure to

recommendations can be cause for rejection of the m
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D. Execution (Installation, Construction) Quality:

1. All items shall be applied and installed in acco

manufacturer's written instructions. Conflicts betw
manufacturer's instructions and the contract docume
referred to the COR for resolution. Printed copies
files of manufacturer’s installation instructions s

to the COR at least 10 working days prior to commen

rdance with
een the
nts shall be
or electronic
hall be provided
cing installation

of any item.
2. All items that require access, such as for opera ting, cleaning,
servicing, maintenance, and calibration, shall be e asily and safely
accessible by persons standing at floor level, or s tanding on
permanent platforms, without the use of portable la dders. Examples
of these items include, but are not limited to: all types of valves,

filters and strainers, transmitters, and control de vices. Prior to

commencing installation work, refer conflicts betwe en this
requirement and contract documents to COR for resol ution.

3. Complete layout drawings shall be required by Pa ragraph, SUBMITTALS.
Construction work shall not start on any system unt il the layout

drawings have been approved by VA.
4, Installer Qualifications: Installer shall be lic ensed and shall
provide evidence of the successful completion of at least five
projects of equal or greater size and complexity. P rovide tradesmen
skilled in the appropriate trade.
5. If an installation is unsatisfactory to the COR, the Contractor
shall correct the installation at no additional cos t or additional
time to the Government.
2.246-21.

de. Unless otherwise

E. Guaranty: Warranty of Construction, FAR clause 5
F. Plumbing Systems: IPC, International Plumbing Co
required herein, perform plumbing work in accordanc e with the latest
version of the IPC. For IPC codes referenced in the contract documents,
advisory provisions shall be considered mandatory, the word “should”
shall be interpreted as “shall”. Reference to the “ code official” or
“owner” shall be interpreted to mean the COR.
G. Cleanliness of Piping and Equipment Systems:
1. Care shall be exercised in the storage and handl ing of equipment and
piping material to be incorporated in the work. Deb ris arising from

cutting, threading and welding of piping shall be r emoved.

(164008) 220511 - 10
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2. Piping systems shall be flushed, blown or pigged
deliver clean systems.

3. The interior of all tanks shall be cleaned prior
beneficial use by the Government. All piping shall
accordance with the specifications and the Internat
Code (IPC). All filters, strainers, fixture faucets
of debris prior to final acceptance.

4. Contractor shall be fully responsible for all co
delay arising from failure to provide clean systems

1.6 DELI VERY, STORAGE AND HANDLI NG

A. Protection of Equipment:

1. Equipment and material placed on the job site sh
custody of the Contractor until phased acceptance,
the Government has reimbursed the Contractor for th
material. The Contractor is solely responsible for
such equipment and material against any damage.

2. Damaged equipment shall be replaced with an iden
determined and directed by the COR. Such replacemen
additional cost or additional time to the Governmen

3. Interiors of new equipment and piping systems sh
against entry of foreign matter. Both inside and ou
cleaned before painting or placing equipment in ope

4. Existing equipment and piping being worked on by
shall be under the custody and responsibility of th
shall be protected as required for new work.

1.7 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data update
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to
review comments, substitutions and construction rev
inserted into a three ring binder. All aspects of s
maintenance procedures, including piping isometrics
all circuits, a written description of system desig
and sequence of operation shall be included in the
maintenance manual. The operations and maintenance
troubleshooting techniques and procedures for emerg
Notes on all special systems or devices such as dam

interlocks shall be included. A List of recommended
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(manufacturer, model number, and quantity) shall be
Information explaining any special knowledge or too
required to employ shall be inserted into the As-Bu
C. The installing contractor shall maintain as-buil
completed phase for verification; and, shall provid
at the time of final systems certification testing.
are to be provided, and a copy of them on Auto-Cad
provided on compact disk or DVD. Should the install
engage the testing company to provide as-built or a
it shall not be deemed a conflict of interest or br
party testing company’ requirement.
D. Certification documentation shall be provided pr
request for final inspection. The documentation sha
results, the names of individuals performing work f
agency on this project, detailed procedures followe
a certification that all results of tests were with
PART 2 - PRODUCTS
2.1 MATERI ALS FOR VARI QUS SERVI CES

A. Non-pressure PVC pipe shall contain a minimum of
content. Steel pipe shall contain a minimum of 25 p
content.

B. Plastic pipe, fittings and solvent cement shall
bear the NSF seal “NSF-PW”. Polypropylene pipe and
comply with NSF 14 and NSF 61. Solder or flux conta
be used with copper pipe.

C. Material or equipment containing a weighted aver
0.25 percent lead shall not be used in any potable
intended for human consumption, and shall be certif
with NSF 61 or NSF 372.

D. In-line devices such as water meters, building v
stops, valves, fittings, tanks and backflow prevent
with NSF 61 and NSF 372.

E. End point devices such as drinking fountains, la
and bar faucets, ice makers supply stops, and end-p
used to dispense drinking water must meet requireme
NSF 372.
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2.2 FACTORY- ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized
requirements.

B. Manufacturers of equipment assembilies that inclu
others shall assume complete responsibility for fin
1. All components of an assembled unit need not be

manufacturer.

2. Constituent parts that are alike shall be produc
manufacturer.

3. Components shall be compatible with each other a
assembly for intended service.

4. Contractor shall guarantee performance of assemb
and shall repair or replace elements of the assembl
to deliver specified performance of the complete as
additional cost or time to the Government.

C. Components of equipment shall bear manufacturer'
model number, serial number and performance data on
securely affixed in a conspicuous place, or cast in
or otherwise permanently marked upon the components

D. Major items of equipment, which serve the same f
same make and model.

2.3 COWPATIBILITY OF RELATED EQUI PMENT

A. Equipment and materials installed shall be compa
with other items being furnished and with existing
result will be a complete and fully operational sys
contract requirements.

2.4 SAFETY GUARDS

A. Pump shafts and couplings shall be fully guarded
guard, covering coupling and shaft but not bearings
minimum 16-gage sheet steel; ends shall be braked a
attached to pump base with minimum of four 8 mm (1/
Reinforce guard as necessary to prevent side play f
couplings.

B. All Equipment shall have moving parts protected

2.5 LI FTI NG ATTACHMENTS

A. Equipment shall be provided with suitable liftin

equipment to be lifted in its normal position. Lift

shall withstand any handling conditions that might

(164008) 220511 -13
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without bending or distortion of shape, such as rap
braking of load.

id lowering and

2.6 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING - Not Used.

2.7 VAR ABLE SPEED MOTOR CONTROLLERS - NOT USED.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON
A. Use symbols, nomenclature and equipment numbers
drawings, or shown in the maintenance manuals. Coor
valve identification with local VAMC shops. In addi
code identification nameplate for all equipment whi
equipment identification code to be scanned into th
maintenance and inventory tracking. ldentification
specified in Section 09 91 00, PAINTING.
B. Interior (Indoor) Equipment: Engraved nameplates
than 7 mm (3/16 inch) high of brass with black-fill
black plastic with white letters specified in Secti
PAINTING shall be permanently fastened to the equip
components such as water heaters, tanks, coils, fil
identified.
C. Exterior (Outdoor) Equipment: Brass nameplates,
filled letters, not less than 7 mm (3/16 inch) high
to the equipment.
D. Control Iltems: All temperature, pressure, and co
labeled and the component’s function identified. Id
each item as they appear on the control diagrams.
E. Valve Tags and Lists:
1. Plumbing: All valves shall be provided with valv
a valve list (Fixture stops not included).
2. Valve tags: Engraved black filled numbers and le
15 mm (1/2 inch) high for number designation, and n
(1/4 inch) for service designation on 19 gage, 40 m
round brass disc, attached with brass "S" hook or b
3. Valve lists: Valve lists shall be created using
program and printed on plastic coated cards. The pl
valve list card(s), sized 215 mm (8-1/2 inches) by
inches) shall show valve tag number, valve function

control for each service or system. The valve list
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punched 3-ring binder notebook. An additional copy
shall be mounted in picture frames for mounting to
instruct contractor where frames shall be mounted.

4. A detailed plan for each floor of the building i
location and valve number for each valve shall be p
3-ring binder notebook. Each valve location shall b
a color coded sticker or thumb tack in ceiling or a

2.9 FlI RESTOPPI NG
A. Section 07 84 00, FIRESTOPPING specifies an effe
the spread of fire, smoke and gases where penetrati
piping. Refer to Section 22 07 11, PLUMBING INSULAT
insulation.
2.10 GALVAN ZED REPAI R COVPOUND
A. Mil. Spec. DOD-P-21035B, paint.
2.11 PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS
A. In lieu of the paragraph which follows, suspende
restraints may be designed and installed in accorda

International Building Code (IBCSubmittals based on

Building Code (IBCrequirements, or the following pa

Section shall be stamped and signed by a profession

registered in the state where the project is locate

system of suspended equipment over 227 kg (500 poun
submitted for approval of the COR in all cases. See
specifications for lateral force design requirement

B. Type Numbers Specified: For materials, design, m

application, and installation refer to MSS SP-58. F

application refer to MSS SP-69. Refer to Section 05

FABRICATIONS, for miscellaneous metal support mater

painting.

C. For Attachment to Concrete Construction:

1. Concrete insert: Type 18, MSS SP-58.

2. Self-drilling expansion shields and machine bolt
Permitted in concrete not less than 100 mm (4 inche
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing co
not less than 100 mm (4 inches) thick when approved
each job condition.
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D. For Attachment to Steel Construction: MSS SP-58.
1. Welded attachment: Type 22.
2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-c
individual copper tubing up to 23 mm (7/8 inch) out

E. Attachment to Metal Pan or Deck.

F. For Attachment to Wood Construction: Wood screws

G. Hanger Rods: Hot-rolled steel, ASTM A36/A36M or
load listed in MSS SP-58. For piping, provide adjus
controlling level or slope. Types 13 or 15 turn-buc
40 mm (1-1/2 inches) minimum of adjustment and inco
All-thread rods are acceptable.

H. Multiple (Trapeze) Hangers: Galvanized, cold for
channel horizontal member, not less than 43 mm by 4
by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to
spring held, hardened steel nuts.

1. Allowable hanger load: Manufacturers rating less

2. Guide individual pipes on the horizontal member
trapeze hanger with 8 mm (1/4 inch) U-bolt fabricat
rod. Provide Type 40 insulation shield, secured by
inch) galvanized steel bands, or insulated calcium
for insulated piping at each hanger.

I. Pipe Hangers and Supports: (MSS SP-58), use hang
insulation on insulated piping. Refer to Section 22
INSULATION for insulation thickness. To protect ins
Type 39 saddles for roller type supports or insulat
shields. Provide Type 40 insulation shield or insul
silicate shield at all other types of supports and
those for insulated piping.

1. General Types (MSS SP-58):
a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.
c. Wall brackets: Types 31, 32 or 33.
d. Roller supports: Type 41, 43, 44 and 46.
e. Saddle support: Type 36, 37 or 38.
f. Turnbuckle: Types 13 or 15.
g. U-bolt clamp: Type 24.
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h. Copper Tube:

1) Hangers, clamps and other support material in co ntact with
tubing shall be painted with copper colored epoxy p aint,
copper-coated, plastic coated or taped with isolati on tape to

prevent electrolysis.
2) For vertical runs use epoxy painted, copper-coat ed or plastic
coated riser clamps.

3) For supporting tube to strut: Provide epoxy pain ted pipe
straps for copper tube or plastic inserted vibratio n isolation
clamps.

4) Insulated Lines: Provide pre-insulated calcium s ilicate

shields sized for copper tube.

i. Supports for plastic or glass piping: As recomme nded by the pipe
manufacturer with black rubber tape extending one i nch beyond
steel support or clamp. Spring Supports (Expansion and

contraction of vertical piping):

1) Movement up to 20 mm (3/4 inch): Type 51 or 52 v ariable spring
unit with integral turn buckle and load indicator.

2) Movement more than 20 mm (3/4 inch): Type 54 or 55 constant
support unit with integral adjusting nut, turn buck le and

travel position indicator.
j- Spring hangers are required on all plumbing syst em pumps one
horsepower and greater.
2. Plumbing Piping (Other Than General Types):
a. Horizontal piping: Type 1, 5, 7, 9, and 10.
b. Chrome plated piping: Chrome plated supports.

c. Hangers and supports in pipe chase: Prefabricate d system ABS
self-extinguishing material, not subject to electro lytic action,
to hold piping, prevent vibration and compensate fo r all static

and operational conditions.
d. Blocking, stays and bracing: Angle iron or prefo rmed metal
channel shapes, 1.3 mm (18 gage) minimum.

J. Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psig)
compressive strength calcium silicate shields encas ed in galvanized
metal.

2. Pre-insulated calcium silicate shields to be ins talled at the point

of support during erection.
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3. Shield thickness shall match the pipe insulation
4. The type of shield is selected by the temperatur
load it must carry, and the type of support it will

a. Shields for supporting cold water shall have ins

extends a minimum of 25 mm (1 inch) past the sheet

b. The insulated calcium silicate shield shall supp

allowable water filled span as indicated in MSS SP-
the load, the shields shall have one or more of the
features: structural inserts 4138 kPa (600 psig) co
strength, an extra bottom metal shield, or formed s
steel (ASTM A36/A36M) wear plates welded to the bot

metal jacket.
5. Shields may be used on steel clevis hanger type
hangers, roller supports or flat surfaces.

K. Seismic Restraint of Piping: Refer to Section 13

e of the pipe, the

be used with.

ulation that
metal.

ort the maximum
69. To support
following
mpressive
tructural
tom sheet

supports, trapeze

05 41, SEISMIC

RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENT

.12 PI PE PENETRATI ONS
A. Pipe penetration sleeves shall be installed for
rectangular blocked out floor openings for risers i
B. Pipe penetration sleeve materials shall comply w
requirements for each penetration.
C. To prevent accidental liquid spills from passing
provide the following:
1. For sleeves: Extend sleeve 25 mm (1 inch) above
provide sealant for watertight joint.
2. For blocked out floor openings: Provide 40 mm (1
in silicone adhesive around opening.
3. For drilled penetrations: Provide 40 mm (1-1/2 i

square set in silicone adhesive around penetration.

D. Penetrations are not allowed through beams or ri

installed in concrete beam flanges, with structural

approval. Any deviation from these requirements mus

approval of COR.

E. Sheet metal, plastic, or moisture resistant fibe
provided for pipe passing through floors, interior
partitions, unless brass or steel pipe sleeves are

for below.
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F. Cast iron or zinc coated pipe sleeves shall be p
passing through exterior walls below grade. The spa
sleeve and pipe shall be made watertight with a mod
seal. The link seal shall be applied at both ends o

G. Galvanized steel or an alternate black iron pipe
sleeves shall be for pipe passing through concrete
where brass pipe sleeves are called for. A galvaniz
shall be provided for pipe passing through floor of
laundry work rooms, and animal rooms above basement
mechanical rooms, sleeves shall be connected with a

H. Brass Pipe Sleeves shall be provided for pipe pa
tile, terrazzo or ceramic tile floors. The sleeve s
with a floor plate.

I. Sleeve clearance through floors, walls, partitio
shall be 25 mm (1 inch) greater in diameter than ex
pipe. Sleeve for pipe with insulation shall be larg
accommodate the insulation plus 25 mm (1 inch) in d
openings shall be caulked tight with firestopping m
to prevent the spread of fire, smoke, water and gas

J. Sealant and Adhesives: Shall be as specified in
SEALANTS. Bio-based materials shall be utilized whe

K. Pipe passing through roof shall be installed thr
square meter copper flashing with an integral skirt
flange shall extend not less than 200 mm (8 inches)
set in a solid coating of bituminous cement. Extend
of 250 mm (10 inches) up the pipe. Pipe passing thr
membrane shall be provided with a clamping flange.

between the sleeve and pipe shall be sealed waterti

2.13 TOOLS AND LUBRI CANTS

A. Furnish, and turn over to the COR, special tools
commercially, that are required for disassembly or
equipment and machinery furnished.

B. Grease Guns with Attachments for Applicable Fitt
of grease required for each motor or other equipmen

C. Tool Containers: metal, permanently identified f
mounted, or located, where directed by the COR.

D. Lubricants: A minimum of 0.95 L (1 quart) of oil

of grease, of equipment manufacturer's recommended

220511-19
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unopened containers and properly identified as to u
different application. Bio-based materials shall be
possible.
2.14 WALL, FLOOR AND CEI LI NG PLATES
A. Material and Type: Chrome plated brass or chrome
piece or split type with concealed hinge, with set
to pipe, or sleeve. Use plates that fit tight aroun
openings around pipes and cover the entire pipe sle
B. Thickness: Not less than 2.4 mm (3/32 inch) for
and ceiling plates, not less than 0.64 mm (0.025 in
(3 inch) pipe, 0.89 mm (0.035 inch) for larger pipe
C. Locations: Use where pipe penetrates floors, wal
exposed locations, in finished areas only. Wall pla
where insulation ends on exposed water supply pipe
A watertight joint shall be provided in spaces wher
pipe sleeves are specified.
2. 15 ASBESTOS
A. Materials containing asbestos are not permitted.
PART 3 - EXECUTI ON

3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A. Location of piping, sleeves, inserts, hangers, a
provisions shall be coordinated with the work of al
sleeves, inserts, hangers, and equipment shall be |
windows, doors, openings, light outlets, and other
utilities. Equipment layout drawings shall be prepa
proper location and personnel access of all facilit
shall be submitted for review.

B. Manufacturer's published recommendations shall b
installation methods not otherwise specified.

C. Operating Personnel Access and Observation Provi
and systems shall be arranged to provide clear view
without use of portable ladders, for maintenance, t
of all devices including, but not limited to: all e
valves, backflow preventers, filters, strainers, tr
meters and control devices. All gages and indicator

visible by personnel standing on the floor or on pe

Maintenance and operating space and access provisio

the drawings shall not be changed nor reduced.

(164008) 220511 - 20

se for each

utilized when

plated steel, one

screw for fastening
d pipes, cover

eve projection.

floor plates. For wall

ch) for up to 75 mm

Is and ceilings in

tes shall be used
drop from overhead.

e brass or steel

nd equipment, access

| trades. Piping,
ocated clear of
services and

red to coordinate

ies. The drawings

e followed for

sions: All equipment

and easy access,
esting and operation
quipment items,
ansmitters, sensors,
s shall be clearly
rmanent platforms.

ns that are shown on



Veterans Affairs Sioux Falls CT Scanner Prep

D. Structural systems necessary for pipe and equipm ent support shall be
coordinated to permit proper installation.

E. Location of pipe sleeves, trenches and chases sh all be accurately
coordinated with equipment and piping locations.

F. Cutting Holes:

1. Holes shall be located to avoid interference wit h structural members

such as beams or grade beams. Holes shall be laid o
drilling done only after approval by COR. If the Co
considers it necessary to drill through structural

matter shall be referred to COR for approval.

2. Waterproof membrane shall not be penetrated. Pip

block outs shall be provided outside the extents of
membrane.

3. Holes through concrete and masonry shall be cut

drill. Pneumatic hammer, impact electric, and hand
type drill will not be allowed, except as permitted
working area space is limited.

ut in advance and
ntractor

members, this

e floor penetration

the waterproof

by rotary core
or manual hammer
by COR where

G. Minor Piping: Generally, small diameter pipe run s from drips and

drains, water cooling, and other services are not s hown but must be
provided.
H. Protection and Cleaning:

1. Equipment and materials shall be carefully handl ed, properly stored,

and adequately protected to prevent damage before a
installation, in accordance with the manufacturer's
and as approved by the COR. Damaged or defective it
opinion of the COR, shall be replaced at no additio

nd during
recommendations
ems in the

nal cost or time

to the Government.

2. Protect all finished parts of equipment, such as shafts and bearings

where accessible, from rust prior to operation by m eans of
protective grease coating and wrapping. Close pipe openings with
caps or plugs during installation. Pipe openings, e quipment, and
plumbing fixtures shall be tightly covered against dirt or
mechanical injury. At completion of all work thorou ghly clean
fixtures, exposed materials and equipment.

I. Concrete and Grout: Concrete and shrink compensa ting grout 25 MPa (3000

IN-PLACE CONCRETE,
shall be used for all pad or floor mounted equipmen t.

psig) minimum, specified in Section 03 30 00, CAST-

(164008) 220511 -21
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J. Gages, thermometers, valves and other devices sh all be installed with
due regard for ease in reading or operating and mai ntaining said
devices. Thermometers and gages shall be located an d positioned to be
easily read by operator or staff standing on floor or walkway provided.
Servicing shall not require dismantling adjacent eq uipment or pipe
work.

K. Interconnection of Controls and Instruments: Ele ctrical interconnection
is generally not shown but shall be provided. This includes
interconnections of sensors, transmitters, transduc ers, control
devices, control and instrumentation panels, alarms , instruments and

computer workstations. Comply with NFPA 70.

L. Many plumbing systems interface with the HVAC co ntrol system. See the
HVAC control points list and Section 23 09 23, DIRE CT DIGITAL CONTROL
SYSTEM FOR HVAC.

M. Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s) .

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to e xisting service
piping at times that will cause the least interfere with normal

operation of the facility.
N. Work in Animal Research Areas: Seal all pipe pen etrations with silicone

sealant to prevent entrance of insects.

O. Work in bathrooms, restrooms, housekeeping close ts: All pipe
penetrations behind escutcheons shall be sealed wit h plumbers putty.
P. Switchgear Drip Protection: Every effort shall b e made to eliminate the
installation of pipe above data equipment, and elec trical and telephone
switchgear. If this is not possible, encase pipe in a second pipe with
a minimum of joints. Drain valve shall be provided in low point of

casement pipe.

Q. Inaccessible Equipment:

1. Where the Government determines that the Contrac tor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remed ial action
performed as directed at no additional cost or addi tional time to

the Government.
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2. The term "conveniently accessible" is defined as capable of being

reached without the use of ladders, or without clim bing or crawling
under or over obstacles such as electrical conduit, motors, fans,
pumps, belt guards, transformers, high voltage line s, piping, and
ductwork.
3.2 TEMPORARY PI PI NG AND EQUI PMENT
A. Continuity of operation of existing facilities m ay require temporary

installation or relocation of equipment and piping. Temporary equipment

or pipe installation or relocation shall be provide
continuity of operation of existing facilities.

B. The Contractor shall provide all required facili
the requirements of phased construction and mainten
piping and equipment shall be properly supported, s
operate without excessive stress, and shall be insu
can occur to personnel by contact with operating fa
requirements of paragraph 3.1 shall apply.

C. Temporary facilities and piping shall be complet
nearest active distribution branch or main pipe lin
in structures sealed. Dead legs are not allowed in
systems. Necessary blind flanges and caps shall be

open piping remaining in service.

3.3 RIGA NG

A. Openings in building structures shall be planned
scheme.

B. Alternative methods of equipment delivery may be
considered by Government under specified restrictio
service requirements as well as structural integrit

C. All openings in the building shall be closed whe
rigging operations to maintain proper environment i
Government operation and maintenance of service.

D. Contractor shall provide all facilities required
equipment and place on foundations. Attachments to
rigging purposes and support of equipment on struct
Contractor's full responsibility.

E. Contractor shall check all clearances, weight li
provide a rigging plan designed by a Registered Pro
All modifications to structures, including reinforc

be at Contractor's cost, time and responsibility.
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F. Rigging plan and methods shall be referred to CO
to actual work.

3.4 PI PE AND EQUI PMENT SUPPORTS

A. Where hanger spacing does not correspond with jo
structural steel channels secured directly to joist
that will correspond to the required hanger spacing
the equipment and piping from the channels. Holes s
burned in structural steel ONLY with the prior writ
COR.

B. The use of chain pipe supports, wire or strap ha
blocking, stays and bracing, or hangers suspended f
shall not be permitted. Rusty products shall be rep

C. Hanger rods shall be used that are straight and
for vertical adjustments may be omitted where limit
use. A minimum of 15 mm (1/2 inch) clearance betwee
covering and adjacent work shall be provided.

D. For horizontal and vertical plumbing pipe suppor
International Plumbing Code (IPC) and these specifi

E. Overhead Supports:

1. The basic structural system of the building is d
the loads imposed by equipment and piping to be sup

2. Provide steel structural members, in addition to
adequate capability to support the imposed loads, |
accordance with the final approved layout of equipm

3. Tubing and capillary systems shall be supported

F. Floor Supports:

1. Provide concrete bases, concrete anchor blocks a
structural steel systems for support of equipment a
Concrete bases and structural systems shall be anch
to resist forces under operating and seismic condit
applicable) without excessive displacement or struc

2. Bases and supports shall not be located and inst

equipment mounted thereon has been approved. Bases
match equipment mounted thereon plus 50 mm (2 inch)

edges. Structural drawings shall be reviewed for ad
requirements. Bases shall be neatly finished and sm

have chamfered edges at the top, and shall be suita
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3. All equipment shall be shimmed, leveled, firmly anchored, and
grouted with epoxy grout. Anchor bolts shall be pla ced in sleeves,
anchored to the bases. Fill the annular space betwe en sleeves and
bolts with a grout material to permit alignment and realignment.

4. For seismic anchoring, refer to Section 13 05 41 , SEISMIC RESTRAINT

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

3.5 LUBRI CATI ON
A. All equipment and devices requiring lubrication
prior to initial operation. All devices and equipme
checked for proper lubrication.
B. All devices and equipment shall be equipped with

fittings. A minimum of one liter (one quart) of oil

pound) of grease of manufacturer's recommended grad

different application shall be provided. All materi
delivered to COR in unopened containers that are pr
to application.

C. A separate grease gun with attachments for appli
provided for each type of grease applied.

D. All lubrication points shall be accessible witho
equipment, except to remove access plates.

E. All lubrication points shall be extended to one

3.6 PLUMBI NG SYSTEMS DEMOLI Tl ON

A. Rigging access, other than indicated on the draw
after approval for structural integrity by the COR.
be provided without additional cost or time to the
work is in an operating plant, approved protection
shall be provided at all times for the safety of pl
maintenance of plant operation and environment of t

B. In an operating plant, cleanliness and safety sh
plant shall be kept in an operating condition. Gove
will be carrying on their normal duties of operatin
maintaining equipment and plant operation. Work sha
the immediate area concerned; maintain cleanliness
demolished materials to eliminate dust. Dust and de
permitted to accumulate in the area to the detrimen
operation. All flame cutting shall be performed to
safety integrity of this plant. Adequate fire extin

shall be available at all times. All work shall be
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accordance with recognized fire protection standard
51B. Inspections will be made by personnel of the V
and the Contractor shall follow all directives of t

to rigging, safety, fire safety, and maintenance of

C. Unless specified otherwise, all piping, wiring,

devices associated with the equipment not re-used i
be completely removed from Government property per

CONSTRUCTION WASTE MANAGEMENT. This includes all co

pads, pipe, valves, fittings, insulation, and all h

top connection and any fastenings to building struc
openings shall be sealed after removal of equipment
other penetrations in roof, walls, floors, in an ap
accordance with plans and specifications where spec
Structural integrity of the building system shall b
Reference shall also be made to the drawings and sp
other disciplines in the project for additional fac
demolished or handled.

D. All valves including gate, globe, ball, butterfl

pressure gages and thermometers with wells shall re
property and shall be removed and delivered to COR
directed. The Contractor shall remove all other mat
devices and demolition debris under these plans and
Such material shall be removed from Government prop
and shall not be allowed to accumulate. Coordinate

Infection Control.

s including NFPA

A Medical Center,

he COR with regard

operations.

conduit, and other

n the new work shall
Section 01 74 19,
ncrete equipment
angers including the
tural systems. All

, pipes, ducts, and
proved manner and in
ifically covered.

e maintained.
ecifications of the
ilities to be

y and check, all

main Government
and stored as

erial and equipment,
specifications.

erty expeditiously
with the COR and

E. NOT USED.
3.7 CLEANI NG AND PAI NTI NG
A. Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Government, the plant fac ilities, equipment
and systems shall be thoroughly cleaned and painted . Refer to Section
09 91 00, PAINTING.
B. In addition, the following special conditions ap ply:
1. Cleaning shall be thorough. Solvents, cleaning m aterials and methods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be removed prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasio ns shall be

repaired prior to applying prime and finish coats.
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2. The following Material and Equipment shall NOT b
a. Motors, controllers, control switches, and safet
b. Control and interlock devices.

c. Regulators.

d. Pressure reducing valves.

e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g. Copper, brass, aluminum, stainless steel and bro
h. Valve stems and rotating shafts.

i. Pressure gages and thermometers.

j- Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned a
repaired. Touch-up painting shall be made with matc
and color obtained from manufacturer or computer ma

4. Pumps, motors, steel and cast iron bases, and co
be cleaned, and shall be touched-up with the same p
color as utilized by the pump manufacturer.

5. Temporary Facilities: Apply paint to surfaces th
existing finish coats per Section 09 91 00, Paintin

6. The final result shall be a smooth, even-colored
factory finish on all items. The entire piece of eq
repainted, if necessary, to achieve this. Lead base

not be used.

3. 8 | DENTI FI CATI ON SI GNS

A. Laminated plastic signs, with engraved lettering

(3/16 inch) high, shall be provided that designates
for all equipment, switches, motor controllers, rel
devices, including automatic control valves. Nomenc
identification symbols shall correspond to that use
manual, and in diagrams specified elsewhere. Attach

Oor screws.

B. Factory Built Equipment: Metal plate, securely a

address of manufacturer, serial number, model numbe

performance data shall be placed on factory built e

C. Pipe Identification: Refer to Section 09 91 00,

220511 -27
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3.9 STARTUP AND TEMPORARY OPERATI ON

A. Startup of equipment shall be performed as descr

3.10

(164008)

specifications. Vibration within specified toleranc
prior to extended operation. Temporary use of equip
Section 01 00 00, GENERAL REQUIREMENTS, Article, TE
MECHANICAL AND ELECTRICAL EQUIPMENT.
The commissioning Agent will observe startup and
selected equipment. Coordinate the startup and cont
schedules with the Contracting Officer's Representa
Commissioning Agent. Provide a minimum of 2 weeks
OPERATI NG AND PERFORMANCE TESTS

. Prior to the final inspection, all required test

specified in Section 01 00 00, GENERAL REQUIREMENTS
submit the test reports and records to the COR.

. Should evidence of malfunction in any tested sys

equipment or component part thereof, occur during o
tests, make proper corrections, repairs or replacem

tests at no additional cost to the Government.

. When completion of certain work or systems occur

control settings and adjustments cannot be properly

performance tests, then conduct such performance te

control settings during the first actual seasonal u

systems following completion of work. Rescheduling

be requested in writing to COR for approval.
Perform tests as required for commissioning prov

with Section 22 08 00, COMMISSIONING OF PLUMBING SY
OPERATI ON AND MAI NTENANCE MANUALS

. All new and temporary equipment and all elements

be included.

. Data sheet on each device listing model, size, c

speed, horsepower, impeller size, and other informa
included.

. Manufacturer’s installation, maintenance, repair

instructions for each device shall be included. Ass
parts lists shall also be included. A summary of op
and reasons for precautions shall be included in th
Maintenance Manual.
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D. Lubrication instructions, type and quantity of |
included.

E. Schematic diagrams and wiring diagrams of all co
to include all field modifications shall be include

F. Set points of all interlock devices shall be lis

G. Trouble-shooting guide for the control system tr
inserted into the Operations and Maintenance Manual

H. The control system sequence of operation correct
review comments shall be inserted into the Operatio
Manual.

I. Emergency procedures for shutdown and startup of

3.12 COWM SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST

B. Components provided under this section of the sp
tested as part of a larger system.

3. 13 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep
fourhours to instruct VA Personnel in operation and
system.

B. Submit training plans and instructor qualificati
the requirements of Section 22 08 00, COMMISSIONING
SYSTEMS.
---END---
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SECTION 22 05 19
METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section describes the requirements for wate r meters and gages
primarily used for troubleshooting the system and t o indicate system
performance.

B. A complete listing of all acronyms and abbreviat ions are included in

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AN D SAMPLES.

C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI REMENTS.
D. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG.
E. Section 25 10 10, ADVANCED UTILITY METERING SYST EM.
1.3 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society of Mechanical Engineers (ASME):

B40.100-2013............ Pressure Gauges and Gauge A ttachments
B40.200-2008............ Thermometers, Direct Readin g and Remote Reading
C. American Water Works Association (AWWA):
C700-2009............... Standard for Cold Water Met ers, Displacement
Type, Bronze Main Case
C701-2012............... Cold Water Meters-Turbine T ype, for Customer
Service
C702-2010............... Cold Water Meters — Compoun d Type
C706-2010............... Direct-Reading, Remote-Regi stration Systems for
Cold-Water Meters
D. Institute of Electrical and Electronics Engineer s (IEEE):
C2-2012......ccccc..... National Electrical Safety Code (NESC)
E. International Code Council (ICC):
IPC-2012................ International Plumbing Code
F. National Fire Protection Association (NFPA):
70-2011.....ccceeeneenn. National Electrical Code (N EC)

(164008) 220519 -1
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G. NSF International (NSF):

61-2012................. Drinking Water System Compo nents — Health
Effects
372-2011................ Drinking Water System Compo nents — Lead Content
1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, and
SAMPLES.

B. Information and material submitted under this se ction shall be marked

“SUBMITTED UNDER SECTION 22 05 19, METERS AND GAGES FOR PLUMBING
PIPING”, with applicable paragraph identification.

C. Manufacturer's Literature and Data including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

1. Water Meter.
2. Pressure Gages.
3. Thermometers.
4. Product certificates for each type of meter and gage.
5. BACnet communication protocol.
D. Operations and Maintenance manual shall include:
1. System Description.
2. Major assembly block diagrams.
3. Troubleshooting and preventive maintenance guide lines.
4. Spare parts information.

E. Shop Drawings shall include the following: One | ine, wiring and
terminal diagrams including terminals identified, p rotocol or
communication modules, and Ethernet connections.

1.5 AS-BUILT DOCUMENTATION
A. Submit manufacturer’s literature and data update d to include submittal

review comments and any equipment substitutions.

B. Submit copies of complete operation and maintena nce data updated to
include submittal review comments, substitutions an d construction
revisions shall be inserted into a three ring binde r per the
requirements of Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA AND
SAMPLES. All aspects of system operation and mainte nance procedures,
including piping isometrics, wiring diagrams of all circuits, a written
description of system design, control logic, and se guence of operation

(164008) 220519 - 2
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shall be included in the operation and maintenance manual. The
operations and maintenance manual shall include tro ubleshooting
techniques and procedures for emergency situations. A list of
recommended spare parts (manufacturer, model number , and quantity)
shall be furnished. Information explaining any spec ial knowledge or
tools the owner will be required to employ shall be inserted into the

As-Built documentation.
PART 2 — PRODUCTS
2.1 DISPLACEMENT WATER METER - NOT USED.
2.2 TURBINE WATER METER - NOT USED.
2.3 COMPOUND WATER METER - NOT USED.
2.4 WATER METER STRAINER - NOT USED.
2.5 WATER METER PROGRAMMING - NOT USED.
2.6 WATER METER COMMUNICATION PROTOCOL - NOT USED.
2.7 REMOTE READOUT REGISTER - NOT USED.
2.8 PRESSURE GAGES FOR WATER AND SEWAGE USAGE

A. ASME B40.100 all metal case 115 mm (4-1/2 inches ) diameter, bottom
connected throughout, graduated as required for ser vice, and identity
labeled. Range shall be 0 to 1380 kPa (0 to 200 psi g) gage.

B. The pressure element assembly shall be bourdon t ube. The mechanical
movement shall be lined to pressure element and con nected to pointer.

C. The dial shall be non-reflective aluminum with p ermanently etched scale

markings graduated in kPa and psig.
D. The pointer shall be dark colored metal.
E. The window shall be glass.
F. The ring shall be brass or stainless steel.
G. The accuracy shall be grade A, plus or minus 1 p ercent of middle half

of scale range.

H. The pressure gage for water domestic use shall ¢ onform to NSF 61 and
NSF 372.
2.9 THERMOMETERS
A. Thermometers shall be straight stem, metal case, red liquid-filled
thermometer, approximately 175 mm (7 inches) high, 4 degrees C to 100
degrees C (40 degrees F to 212 degrees F). Thermome ters shall comply

with ASME B40.200.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Not Used.

(164008) 220519 -3
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B. Valves and snubbers shall be installed in piping
gage.

C. Test plugs shall be installed on the inlet and o
exchangers or water heaters serving more than one p

D. Pressure gages shall be installed where indicate
at the following locations:

1. Building water service entrance into building.

2. Inlet and outlet of each pressure reducing valve

3. Suction and discharge of each domestic water pum
hot water return pump.

E. Not Used.

F. Not Used.

G. Thermometers shall be installed on the water hea
piping, thermostatic mixing valve outlet piping, an
circulation pump inlet piping.

H. If an installation is unsatisfactory to the COR,
correct the installation at no cost to the Governme

3.2 FIELD QUALITY CONTROL - NOT USED.
3.3 TRAINING

A. A training course shall be provided to the medic
configuration and maintenance. Training manuals sha
all attendees with four additional copies supplied.
shall cover meter configuration, troubleshooting, a
procedures.

---END---
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09-01-15
SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING
PART 1 — GENERAL
1.1 DESCRIPTION
A. This section describes the requirements for gene ral-duty valves for
domestic water and sewer systems.
B. A complete listing of all acronyms and abbreviat ions are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AN D SAMPLES.
C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI REMENTS.
D. Section 01 91 00, GENERAL COMMISSIONING REQUIREM ENTS.
E. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG.
F. Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.
1.3 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society of Mechanical Engineers (ASME):
A112.14.1-2008.......... Backwater Valves
C. American Society of Sanitary Engineering (ASSE):
1001-2008............... Performance Requirements fo r Atmospheric Type
Vacuum Breakers
1003-2009............... Performance Requirements fo r Water Pressure
Reducing Valves for Domestic Water Distribution
Systems
1011-2004............... Performance Requirements fo r Hose Connection
Vacuum Breakers
1013-2011............... Performance Requirements fo r Reduced Pressure

Principle Backflow Preventers and Reduced
Pressure Principle Fire Protection Backflow
Preventers

1015-2011............... Performance Requirements fo r Double Check
Backflow Prevention Assemblies and Double Check

Fire Protection Backflow Prevention Assemblies

(164008) 220523-1
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1017-2009............... Performance Requirements fo r Temperature
Actuated Mixing Valves for Hot Water
Distribution Systems

1020-2004............... Performance Requirements fo r Pressure Vacuum
Breaker Assembly

1035-2008............... Performance Requirements fo r Laboratory Faucet
Backflow Preventers

1069-2005............... Performance Requirements fo r Automatic
Temperature Control Mixing Valves

1070-2004............... Performance Requirements fo r Water Temperature
Limiting Devices

1071-2012............... Performance Requirements fo r Temperature
Actuated Mixing Valves for Plumbed Emergency
Equipment

D. American Society for Testing and Materials (ASTM ):

A126-2004(R2009)........ Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

A276-2013a.............. Standard Specification for Stainless Steel Bars
and Shapes

A536-1984(R2009)........ Standard Specification for Ductile Iron
Castings

B62-2009................ Standard Specification for Composition Bronze

or Ounce Metal Castings
B584-2013............... Standard Specification for Copper Alloy Sand
Castings for General Applications
E. International Code Council (ICC):

IPC-2012................ International Plumbing Code
F. Manufacturers Standardization Society of the Val ve and Fittings

Industry, Inc. (MSS):

SP-25-2008.............. Standard Marking Systems fo r Valves, Fittings,
Flanges and Unions

SP-67-2011.............. Butterfly Valves

SP-70-2011.............. Gray Iron Gate Valves, Flan ged and Threaded
Ends

SP-71-2011.............. Gray Iron Swing Check Valve s, Flanged and
Threaded Ends

SP-80-2013.............. Bronze Gate, Globe, Angle, and Check Valves

(164008) 220523 - 2
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SP-85-2011.............. Gray Iron Globe & Angle Val ves, Flanged and
Threaded Ends
SP-110-2010............. Ball Valves Threaded, Socke t-Welding, Solder

Joint, Grooved and Flared Ends
G. National Environmental Balancing Bureau (NEBB):
7th Edition 2005 Procedural Standards for Testing, Adjusting,
Balancing of Environmental Systems
H. NSF International (NSF):

61-2012................. Drinking Water System Compo nents — Health
Effects
372-2011................ Drinking Water System Compo nents — Lead Content
I. University of Southern California Foundation for Cross Connection
Control and Hydraulic Research (USC FCCCHR):
9th Edition............. Manual of Cross-Connection Control

1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, and
SAMPLES.

B. Information and material submitted under this se ction shall be marked

“SUBMITTED UNDER SECTION 22 05 23, GENERAL-DUTY VAL VES FOR PLUMBING
PIPING”, with applicable paragraph identification.

C. Manufacturer's Literature and Data Including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

. Ball Valves.

. Gate Valves.

. Butterfly Valves.

. Balancing Valves.

. Check Valves.

. Globe Valves.

. Water Pressure Reducing Valves and Connections.

0 N oo 0o~ WN P

. Backwater Valves.

9. Backflow Preventers.

10. Chainwheels.

11. Thermostatic Mixing Valves.

D. Test and Balance reports for balancing valves.

(164008) 220523 -3
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E. Complete operating and maintenance manuals inclu
technical data sheets and information for ordering
1. Include complete list indicating all components
2. Include complete diagrams of the internal wiring
equipment.
3. Diagrams shall have their terminals identified t
installation, operation and maintenance.
4. Piping diagrams of thermostatic mixing valves to
F. Completed System Readiness Checklist provided by
Agent and completed by the Contractor, signed by a
and dated on the date of completion, in accordance
requirements of Section 22 08 00, COMMISSIONING OF
G. Submit training plans and instructor qualificati
the requirements of Section 22 08 00, COMMISSIONING
SYSTEMS.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Valves shall be prepared for shipping as follows
1. Protect internal parts against rust and corrosio
2. Protect threads, flange faces, grooves, and weld
3. Set angle, gate, and globe valves closed to prev
4. Set ball and plug valves open to minimize exposu
surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open posi
B. Valves shall be prepared for storage as follows:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than
temperature.
C. A sling shall be used for large valves. The slin
avoid damage to exposed parts. Hand wheels or stems
as lifting or rigging points.
PART 2 - PRODUCTS
2.1 VALVES, GENERAL
A. Asbestos packing and gaskets are prohibited.
B. Bronze valves shall be made with dezincification
Bronze valves made with copper alloy (brass) contai

percent zinc shall not be permitted.
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C. Valves in insulated piping shall have 50 mm or D
extensions and extended handles of non-thermal cond
allows operating the valve without breaking the vap
disturbing the insulation. Memory stops shall be fu
insulation is applied.

D. Exposed Valves over 65 mm or DN65 (2-1/2 inches)
elevation over 3.6 m (12 feet) shall have a chain-w
valve hand-wheel, stem, or other actuator.

E. All valves used to supply potable water shall me
NSF 61 and NSF 372.

F. Bio-Based Materials: For products designated by
Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere
Preferred Program, visit http://www.biopreferred.gov

09-01-15
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2.2 SHUT-OFF VALVES
A. Cold, Hot and Re-circulating Hot Water:
1. 50 mm or DN50 (2 inches) and smaller: Ball, MSS
shall be full port three piece or two piece with a
adjustable stem package. Threaded stem designs are
ball valve shall have a SWP rating of 1035 kPa (150
rating of 4138 kPa (600 psig). The body material sh
ASTM B584, Alloy C844. The ends shall be non-lead s
2. Less than 100 mm DN100 (4 inches): Butterfly sha
with EPDM seal and aluminum bronze disc. The butter
meet MSS SP-67, type | standard. The butterfly valv
SWP rating of 1380 kPa (200 psig). The valve design
type suitable for bidirectional dead-end service at
The body material shall meet ASTM A536, ductile iro
3. 100 mm DN100 (4 inches) and larger:
a. Class 125, OS&Y, Cast Iron Gate Valve. The gate
MSS SP-70 type | standard. The gate valve shall hav
of 1380 kPa (200 psig). The valve materials shall m
grey iron with bolted bonnet, flanged ends, bronze
positive-seal resilient solid wedge disc. The gate
gear operated for sizes under 200 mm or DN200 (8 in
crank operated for sizes 200 mm or DN200 (8 inches)
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b. Single flange, ductile iron butterfly valves: Th
butterfly valve shall meet the MSS SP-67 standard.
valve shall have a CWP rating of 1380 kPa (200 psig
butterfly valve shall be lug type, suitable for bid
dead-end service at rated pressure without use of d
flange. The body material shall comply with ASTM A5
iron. The seat shall be EPDM with stainless steel d

c. Grooved end, ductile iron butterfly valves. The
valve shall meet the MSS SP-67 standard. The groove
valve shall have a CWP rating of 1380 kPa (200 psig
materials shall be epoxy coated ductile iron confor
A536 with two piece stainless steel stem, EPDM enca
ductile iron disc, and EPDM seal. The butterfly val

gear operated.

B. Reagent Grade Water: Valves for reagent grade, r

deionized water service shall be ball type of same

pipe.

2.3 BALANCING VALVES
A. Hot Water Re-circulating, 75 mm or DN75 (3 inche

balancing valve shall be of bronze body, brass ball
glass and carbon filled TFE seat rings and designed
shutoff. The manual balancing valve shall have diff
read-out ports across the valve seat area. The read
fitting with internal EPT inserts and check valves.

shall have 8 mm or DN8 NPT (1/4 inch NPT) tapped dr
The valves shall have memory stops that allow the v
service and then reopened to set point without dist
position. All valves shall have calibrated nameplat

specific valve settings.

B. Larger than 75 mm or DN75 (3 inches): Manual bal

of heavy duty cast iron flanged construction with 8
flange connections. The flanged manual balancing va
either a brass ball with glass and carbon filled TF
fitted with a bronze seat, replaceable bronze disc
insert and stainless steel stem. The design pressur
(175 psig) at 121 degrees C (250 degrees F).
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2.4 CHECK VALVES — NOT USED.
2.5 GLOBE VALVES
A. 75 mm or DN75 (3 inches) or smaller: Class 150,
non-metallic disc. The globe valve shall meet MSS S
standard. The globe valve shall have a CWP rating o
psig). The valve material shall be bronze with inte
ring bonnet conforming to ASTM B62 with solder ends
bronze stem, PTFE or TFE disc, and malleable iron h
B. Larger than 75 mm or DN75 (3 inches): Similar to
cast iron body and bronze trim, Class 125, iron glo
valve shall meet MSS SP-85, Type 1 standard. The gl
a CWP rating of 1380 kPa (200 psig). The valve mate
iron with bolted bonnet conforming to ASTM A126 wit
bronze trim, and malleable iron handwheel.

09-01-15

bronze globe valve with

P-80, Type 2

f 2070 kPa (300
gral seal and union
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and wheel.

above, except with
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rial shall be gray

h flanged ends,

2.6 WATER PRESSURE REDUCING VALVE AND CONNECTIONS -NOT USED.

2.7 BACKWATER VALVE - NOT USED.
2.8 BACKFLOW PREVENTERS — NOT USED.
2.9 CHAINWHEELS - NOT USED.
2.10 THERMOSTATIC MIXING VALVES
A. Thermostatic Mixing Valves shall comply with the
performance requirements:
1. Shall meet ASSE requirements for water temperatu
2. The body shall be cast bronze or brass with corr
internal parts preventing scale and biofilm build-u
chrome-plated finish in exposed areas.
3. No special tool shall be required for temperatur
maintenance, replacing parts and disinfecting opera
4. Valve shall be able to be placed in various posi
temperature adjustment or reading difficult.
5. Valve finish shall be chrome plated in exposed a
6. Valve shall allow easy temperature adjustments t
circulation. Internal parts shall be able to withst
operations of chemical and thermal treatment of wat
up to 82°C (180°F) for 30 minutes or 50 mg/L (50 pp
residual concentration for 24 hours.
7. Parts shall be easily removed or replaced withou

valves, for easy scale removal and disinfecting of

(164008) 220523 -7

following general

re control.
osion resistant

p. Provide

e adjustment,
tions.

tions without making

reas.

o allow hot water
and disinfecting
er temperatures

m) chlorine

t dismantling the

parts.



8.

9.

Veterans Affairs Sioux Falls CT Scanner Prep

Valve shall have a manual adjustable temperature

locking mechanism to prevent tampering by end user.

temperature shall be visible to ensure outlet tempe
exceed specified limits, particularly after thermal
procedures.

Provide mixing valves with integral check valves
stop valves.

B. Master Thermostatic Water Mixing Valves:

A W N P

. Application: Tempered water distribution from ho

. Standard: ASSE 1017.

. Pressure Rating: 861 kPa (125 psig).

. Type: Exposed-mounting or Cabinet-type, as indic

thermostatically controlled water mixing valve.

5. Connections: Flanged or threaded union inlets an

6. Not Used.7.

Cabinet: Factory-fabricated, stainle
recessed or surface mounting and with hinged, stain

8. Thermometers shall be provided to indicate mixed

9. Provide a high temperature alarm device to detec

failure.

C. Hi-Lo Water-Mixing-Valve Assemblies:

1.

Application: Tempered water distribution from ho
covering a wide range of flow.

. Description: Factory-fabricated, cabinet-type or

thermostatically controlled, water-mixing-valve ass
valve parallel arrangement including pressure regul
gages and thermometer.

. Large-Flow Parallel: Master thermostatic water m

downstream pressure regulator with pressure gages o

outlet.

4. Small-Flow Parallel: Master thermostatic water m

5. Master Thermostatic Mixing Valves: Comply with A
6. Water Regulator(s): Comply with ASSE 1003. Inclu

(164008)

inlet and outlet.

. Component Pressure Ratings: 861 kPa (125 psig) m

otherwise indicated.

. Cabinet: Factory-fabricated, stainless steel, fo

surface mounting and with hinged, stainless-steel d

. Connections: Soldered or threaded union inlets a
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10. Thermometers shall be provided to indicate mixe
temperature.
11. Provide a high temperature alarm device to dete
failure.
D. Automatic Water Temperature Control Mixing Valve
1. Application: Gang plumbing fixtures point-of-use
mixing at fixtures occurs.
2. Standard: ASSE 1069.
3. Pressure Rating: 861 kPa (125 psig).
4. Type: Thermostatically controlled water mixing v
degrees C (110 degrees F).
5. Connections: Threaded union or soldered inlets a
6. Thermometers shall be provided to indicate mixed
7. Upon cold water supply failure the hot water flo
automatically be reduced to 0.5 gpm maximum.
8. Provide a high temperature alarm device to detec
failure.
E. Water Temperature Limiting Devices:
1. Application: Single plumbing fixture point-of-us
lavatories.
2. Standard: ASSE 1070.
3. Pressure Rating: 861 kPa (125 psig).
4. Type: Thermostatically controlled water mixing v
degrees C (110 degrees F).
5. Connections: Threaded union, compression or sold
outlet.
6. Upon cold water supply failure the hot water flo
automatically be reduced to 0.2 gpm maximum.
F. Temperature Activated Mixing Valves:
1. Application: Emergency eye shower equipment.
2. Standard: ASSE 1071.
3. Pressure Rating: 861 kPa (125 psig).
4. Type: Thermostatically controlled water mixing v
degrees C (75-85 degrees F).
5. Connections: Soldered or threaded union inlets a
6. Cabinet: Factory-fabricated, stainless steel, fo
surface mounting and with hinged, stainless-steel d

7. Thermometers shall be provided to indicate mixed
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8. Upon cold water supply failure the hot water flo
automatically be reduced to 0.5 gpm maximum.
PART 3 - EXECUTION
3.1 EXAMINATION

A. Valve interior shall be examined for cleanliness
matter, and corrosion. Special packing materials sh
as blocks, used to prevent disc movement during shi

B. Valves shall be operated in positions from fully
Guides and seats shall be examined and made accessi
operations.

C. Threads on valve and mating pipe shall be examin
cleanliness.

D. Mating flange faces shall be examined for condit
leakage. Bolting shall be checked for proper size,
material. Gaskets shall be verified for proper size
material composition is suitable for service and fr
damage.

E. Do not attempt to repair defective valves; repla

3.2 INSTALLATION

A. Install valves with unions or flanges at each pi
arranged to allow service, maintenance, and equipme
system shutdown.

B. Valves shall be located for easy access and shal
separate support. Valves shall be accessible with a
installed inside partitions or above hard ceilings.

C. Valves shall be installed in horizontal piping w
center of pipe.

D. Valves shall be installed in a position to allow

E. Not Used.

F. Check valves shall be installed for proper direc
follows:

1. Swing Check Valves: In horizontal position with
on top of valve.

G. Install backflow preventers in each water supply
equipment and systems and to other equipment and wa
be sources of contamination. Comply with authoritie
jurisdiction. Locate backflow preventers in same ro
equipment or system.

(164008) 220523 - 10
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1. Install drain for backflow preventers with atmos
connection with air-gap fitting, fixed air-gap fitt
equivalent positive pipe separation of at least two

in drain piping and pipe to floor drain. Locate air

attached to or under backflow preventer. Simple air

acceptable for this application.

H. Install pressure gages on outlet of backflow pre

I. Do not install bypass piping around backflow pre

J. Install temperature-actuated water mixing valves
shutoff valves on inlets.
1. Install thermometers if specified.
2. Install cabinet-type units recessed in or surfac

specified.

K. If an installation is unsatisfactory to the COR,

correct the installation at no cost to the Governme
3.3 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved
equipment nameplate or sign on or near each of the
1. Calibrated balancing valves.
2. Master, thermostatic, water mixing valves.
3. Manifold, thermostatic, water-mixing-valve assem

B. Distinguish among multiple units, inform operato
requirements, indicate safety and emergency precaut
hazards and improper operations, in addition to ide

3.4 ADJUSTING

A. Valve packing shall be adjusted or replaced afte
been tested and put into service but before final a
balancing. Valves shall be replaced if persistent |

B. Set field-adjustable flow set points of balancin
data. Ensure recorded data represents actual measur
conditions. Permanently mark settings of valves and
devices allowing settings to be restored. Set and |
After adjustment, take measurements to verify balan
disrupted or that such disruption has been rectifie

C. Set field-adjustable temperature set points of t
water mixing valves.

D. Testing and adjusting of balancing valves shall

independent NEBB Accredited Test and Balance Contra

(164008) 220523 -11
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settings and flow report shall be submitted to the VA Contracting
Officer's Representative (COR).

3.5 COMMISSIONING

A. Provide commissioning documentation in accordanc e with the requirements
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.

B. Components provided under this section of the sp ecification will be
tested as part of a larger system.

3.6 DEMONSTRATION AND TRAINING

A. Provide services of manufacturer’s technical rep resentative for
fourhours to instruct VA Personnel in operation and maintenance of the
system.

B. Submit training plans and instructor qualificati ons in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

--END---

(164008) 220523 - 12
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SECTION 22 07 11

PLUMBING INSULATION

PART 1 — GENERAL
1.1 DESCRIPTION
A. Field applied insulation for thermal efficiency

control for the following:

1. Plumbing piping and equipment.

2. Re-insulation of plumbing piping and equipment a
any part of existing insulation system (insulation,
jacket, protective coverings/jacket) damaged during

B. Definitions:

1. ASJ: All Service Jacket, Kraft paper, white fini

2. Air conditioned space: Space having air temperat
controlled by mechanical equipment.

3. All insulation systems installed within supply,
relief and ventilation air plenums shall be limited
crawl spaces, areas above a ceiling or below the fl
spaces, interiors of air conditioned or heating duc

mechanical equipment rooms shall be noncombustible

listed and labeled as having a flame spread indexes

25 and a smoke-developed index of not more than 50
accordance with ASTM E84 or UL 723. Note: ICC IMC,

4. Cold: Equipment or piping handling media at desi
degrees C (60 degrees F) or below.
5. Concealed: Piping above ceilings and in chasesan

6. Exposed: Piping and equipment exposed to view in

including mechanical equipment rooms or exposed to

Shafts, chases, unfinished attics, crawl spaces and
are not considered finished areas.

7. FSK: Foil-scrim-Kraft facing.

8. Hot: Plumbing equipment or piping handling media
(104 degrees F).

09-01-15

and condensation
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finished areas
outdoor weather.
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above 40 degrees C

9. Density: kg/m 3 - kilograms per cubic meter (Pcf - pounds per cubi c

foot).

10. Thermal conductance: Heat flow rate through mat

a. Flat surface: Watts per square meter (BTU per ho

foot).

(164008) 220711-1

erials.

ur per square



(164008)

Veterans Affairs Sioux Falls CT Scanner Prep

b. Pipe or Cylinder: Watts per linear meter (BTU pe
foot) for a given outside diameter.

11.Thermal Conductivity (k): Watts per meter, per
thickness, per hour, per square foot, per degree F
difference).

12.Vapor Retarder (Vapor Barrier): A material whic
transmission (migration) of water vapor. Performanc
retarder is rated in terms of permeance (perms). Fo
this specification, vapor retarders/vapor barriers
maximum published permeance of .02 perms.

13.HWR: Hot water recirculating.

14.CW: Cold water.

15.SW: Soft water.

16.HW: Hot water.

17.PVDC: Polyvinylidene chloride vapor retarder ja

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS.

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A

C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI
material and insulation production method.

D. Section 01 91 00, GENERAL COMMISSIONING REQUIREM

E. Not Used.

F. Not Used.

G. Section 07 84 00, FIRESTOPPING: Mineral fiber an
sealant.

H. Not Used.

I. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI
requirements and items, which are common to more th
Division 22.

J. Section 22 05 19, METERS AND GAGES FOR PLUMBING
water piping.

K. Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI
water piping.

L. Section 22 05 33, HEAT TRACING FOR PLUMBING PIPI
heating cables.

M. Section 22 08 00, COMMISSIONING OF PLUMBING SYST

N. Section 23 21 13, HYDRONIC PIPING: electrical he

220711-2
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0. NOT USED.1.3 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by basic

designation only.

B. American Society for Testing and Materials (ASTM ):
B209-2014............... Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate
C411-2011............... Standard Test Method for Ho t-Surface
Performance of High-Temperature Thermal
Insulation
C449-2007 (R2013)....... Standard Specification for Mineral Fiber

Hydraulic-Setting Thermal Insulating and
Finishing Cement

C450-2008 (R2014)....... Standard Practice for Fabri cation of Thermal
Insulating Fitting Covers for NPS Piping, and
Vessel Lagging

Adjunct to C450......... Compilation of Tables that Provide Recommended
Dimensions for Prefab and Field Thermal

Insulating Covers, etc.

C533-2013............... Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation
C534/C534M-2014......... Standard Specification for Preformed Flexible

Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

C547-2015............... Standard Specification for Mineral Fiber Pipe
Insulation

C552-2014............... Standard Specification for Cellular Glass
Thermal Insulation

C553-2013............... Standard Specification for Mineral Fiber

Blanket Thermal Insulation for Commercial and
Industrial Applications

C591-2013............... Standard Specification for Unfaced Preformed
Rigid Cellular Polyisocyanurate Thermal
Insulation

C680-2014............... Standard Practice for Estim ate of the Heat Gain
or Loss and the Surface Temperatures of
Insulated Flat, Cylindrical, and Spherical
Systems by Use of Computer Programs

(164008) 220711-3
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C612-2014............... Standard Specification for Mineral Fiber Block
and Board Thermal Insulation
C1126-2014.............. Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation
C1136-2012.............. Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation
C1710-2011.............. Standard Guide for Installa tion of Flexible
Closed Cell Preformed Insulation in Tube and
Sheet Form
D1668/D1668M-1997a (2014)el  Standard Specification for Glass Fabrics
(Woven and Treated) for Roofing and
Waterproofing
E84-2015a............... Standard Test Method for Su rface Burning
Characteristics of Building Materials
E2231-2015.............. Standard Practice for Speci men Preparation and
Mounting of Pipe and Duct Insulation to Assess
Surface Burning Characteristics
C. Federal Specifications (Fed. Spec.):
L-P-535E-1979........... Plastic Sheet (Sheeting): P lastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
D. International Code Council, (ICC):
IMC-2012................ International Mechanical Co de
E. Military Specifications (Mil. Spec.):
MIL-A-3316C (2)-1990....Adhesives, Fire-Resistant, Thermal Insulation
MIL-A-24179A (2)-1987...Adhesive, Flexible Unicellu lar-Plastic Thermal
Insulation
MIL-PRF-19565C (1)-1988.Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier
MIL-C-20079H-1987....... Cloth, Glass; Tape, Textile Glass; and Thread,

Glass and Wire-Reinforced Glass
F. National Fire Protection Association (NFPA):
90A-2015................ Standard for the Installati on of Air-
Conditioning and Ventilating Systems
G. Underwriters Laboratories, Inc (UL):
723-2008 (R2013)........ Standard for Test for Surfa ce Burning

Characteristics of Building Materials

(164008) 220711-4
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1887-2004 (R2013)....... Standard for Fire Test of P lastic Sprinkler

Pipe for Visible Flame and Smoke
Characteristics

H. 3E Plus® version 4.1 Insulation Thickness Comput er Program: Available

from NAIMA with free download; http://.www.pipeinsu lation.net
1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, AND
SAMPLES.

B. Information and material submitted under this se ction shall be marked
“SUBMITTED UNDER SECTION 22 07 11, PLUMBING INSULAT  ION", with
applicable paragraph identification.

C. Manufacturer's Literature and Data including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

D. Shop Drawings:

1. All information, clearly presented, shall be inc luded to determine
compliance with drawings and specifications and AST M Designation,
Federal and Military specifications.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation facings and jackets: Each type used a nd state surface
burning characteristics.

c. Insulation accessory materials: Each type used.

d. Manufacturer's installation and fitting fabricat ion instructions
for flexible unicellular insulation shall follow th e guidelines
in accordance with ASTM C1710.

e. Make reference to applicable specification parag raph numbers for
coordination.

f. All insulation fittings (exception flexible unic ellular
insulation) shall be fabricated in accordance with ASTM C450 and
the referenced Adjunct to ASTM C450.

E. Not Used.

F. Completed System Readiness Checklist provided by the CxA and completed
by the contractor, signed by a qualified technician and dated on the
date of completion, in accordance with the requirem ents of Section 22

08 00, COMMISSIONING OF PLUMBING SYSTEMS.

(164008) 220711-5
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1.5 QUALITY ASSURANCE
A. Refer to article QUALITY ASSURANCE, in Section 2
RESULTS FOR PLUMBING.
B. Criteria:
1. Comply with NFPA 90A, particularly paragraphs 4.

09-01-15

20511, COMMON WORK

3.3.1 through

4.3.3.6, 4.3.11.2.6, parts of which are quoted as f ollows:
4.3.3.1 Pipe and duct insulation and coverings, duct lining S,
vapor retarder facings, adhesives, fasteners, tapes , and
supplementary materials added to air ducts, plenums , panels and
duct silencers used in duct systems shall have, in the form in
which they are used, a maximum flame spread index o f 25 without

evidence of continued progressive combustion and a
developed index of 50 when tested in accordance wit
appropriate mounting practice, e.g. ASTM E2231.

4.3.3.3 Coverings and linings for air ducts, pipes,
panels including all pipe and duct insulation mater
flame, glow, smolder, or smoke when tested in accor
similar test for pipe covering, ASTM C411, Standard
for Hot-Surface Performance of High-Temperature The
Insulation, at the temperature to which they are ex
service. In no case shall the test temperature be b
degrees C (250 degrees F).

4.3.11.2.6.3 Nonferrous fire sprinkler piping shall
having a maximum peak optical density of 0.5 or les
optical density of 0.15 or less, and a maximum flam
distance of 1.5 m (5 ft) or less when tested in acc
UL 1887, Standard for Safety Fire Test of Plastic S
for Visible Flame and Smoke Characteristics.

4.3.11.2.6.8 Smoke detectors shall not be required
provisions of Section 4.3.

2. Test methods: ASTM E84, UL 723, and ASTM E2231.

3. Specified k factors are at 24 degrees C (75 degr
temperature unless stated otherwise. Where optional
insulation material is used, select thickness to pr
conductance no greater than that for the specified
pipe, use insulation manufacturer's published heat
domestic hot water supply and return, run out insul
condensation control insulation, no thickness adjus
made.

4. All materials shall be compatible and suitable f
temperature, and shall not contribute to corrosion
attack surface to which applied in either the wet o

C. Every package or standard container of insulatio

delivered to the job site for use shall have a manu

(164008) 220711-6
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label giving the name of the manufacturer, descript ion of the material,

and the production date or code.

D. Bio-Based Materials: For products designated by the USDA'’s Bio-

Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere

Preferred Program, visit http://www.biopreferred.go

ceed USDA
roducts meet all
tion. For more
d by the Bio-

V.

1.6 AS-BUILT DOCUMENTATION
A. Submit manufacturer’s literature and data update d to include submittal
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to include submittal

review comments, substitutions and construction rev
electronic version on compact disc or DVD inserted
binder. All aspects of system operation and mainten
including piping isometrics, wiring diagrams of all
description of system design, control logic, and se
shall be included in the operation and maintenance
operations and maintenance manual shall include tro
techniques and procedures for emergency situations.
special systems or devices such as damper and door
shall be included. A List of recommended spare part
model number, and quantity) shall be furnished. Inf
any special knowledge or tools the owner will be re

shall be inserted into the As-Built documentation.

C. The installing contractor shall maintain as-buil

completed phase for verification; and, shall provid
at the time of final systems certification testing.

are to be provided, and a copy of them in Auto-CAD
provided on compact disk or DVD. Should the install
engage the testing company to provide as-built or a
it shall not be deemed a conflict of interest or br

party testing company’ requirement.

D. Certification documentation shall be provided pr

request for final inspection. The documentation sha
results, the names of individuals performing work f

agency on this project, detailed procedures followe
certification that all results of tests were within

(164008) 220711-7
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1.7 STORAGE AND HANDLING OF MATERIAL
A. Store materials in clean and dry environment, pi
shall be clean and unmarred. Place adhesives in ori
Maintain ambient temperatures and conditions as req
instructions of manufacturers of adhesives, mastics
cements.
PART 2 - PRODUCTS
2.1 MINERAL FIBER OR FIBER GLASS
A. ASTM C612 (Board, Block), Class 1 or 2, density
pcf), k = 0.037 (.26) at 24 degrees C (75 degrees F
insulation for temperatures up to 204 degrees C (40
B. ASTM C553 (Blanket, Flexible) Type I, Class B-3,
(nominal 1 pcf), k = 0.045 (0.31) at 24 degrees C (
use at temperatures up to 204 degrees C (400 degree
C. ASTM C547 (Pipe Fitting Insulation and Preformed
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degre
temperatures up to 230 degrees C (446 degrees F) wi
vapor retarder jacket (ASJ) and with polyvinyl chlo
fitting covering.
2.2 MINERAL WOOL OR REFRACTORY FIBER
A. Comply with Standard ASTM C612, Class 3, 450 deg
2.3 RIGID CELLULAR PHENOLIC FOAM
A. Preformed (molded) pipe insulation, ASTM C1126,
0.021(0.15) at 10 degrees C (50 degrees F), for use
to 121 degrees C (250 degrees F) with vapor retarde
vapor retarder jacket (ASJ) and with PVC premolded
B. Equipment Insulation, ASTM C1126, Type I, grade
10 degrees C (50 degrees F), for use at temperature
C (250 degrees F) with rigid cellular phenolic insu
and all service vapor retarder jacket (ASJ).
2.4 CELLULAR GLASS CLOSED-CELL
A. Comply with Standard ASTM C552, density 120 kg/m
0.033 (0.29) at 24 degrees C (75 degrees F).
B. Pipe insulation for use at process temperatures
482 degrees C (900 degrees F) with or without all s
retarder jacket (ASJ).
C. Pipe insulation for use at process temperatures
ambient air temperatures or where condensation cont

(164008) 220711-8
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to be installed with a vapor retarder/barrier syste
all service vapor retarder sealed jacket (ASJ) syst
shall require all longitudinal and circumferential
sealed with vapor barrier mastic.

D. Cellular glass thermal insulation intended for u
operating at temperatures between —-268 and 482 degr
degrees F). It is possible that special fabrication
pipe insulation, or both, shall be required for app
temperature range from 121 to 427 degrees C (250 to

2.5 POLYISOCYANURATE CLOSED-CELL RIGID

A. Preformed (fabricated) pipe insulation, ASTM C59
K=0.027(0.19) at 24 degrees C (75 degrees F), flame
smoke developed not over 50, for use at temperature
(300 degree F) with factory applied PVDC or all ser
jacket with PVC premolded fitting covers.

B. Equipment and duct insulation, ASTM C591, Type |
degrees C (75 degrees F), for use at temperatures u
(300 degrees F) with PVDC or all service jacket vap

2.6 FLEXIBLE ELASTOMERIC CELLULAR THERMAL

A. ASTM C534/C534M, k = 0.039 (0.27) at 24 degrees
spread not over 25, smoke developed not over 50, fo
minus 4 degrees C (40 degrees F) to 93 degrees C (1
high humidity exposures for condensation control an
retarder/barrier jacket is required. Consult ASTM C

2.7 CALCIUM SILICATE

A. Preformed pipe Insulation: ASTM C533, Type | and
denoting asbestos-free material.

B. Premolded Pipe Fitting Insulation: ASTM C533, Ty
indicator denoting asbestos-free material.

C. Equipment Insulation: ASTM C533, Type | and Type

D. Characteristics:

09-01-15
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Insulation Characteristics

ITEMS

TYPE Il

Surface Temperature, maximum degrees
C (degrees F)

649 (1200)

927 (1700)

Density (dry), Kg/m 3 (Ib/ ft3) 240 ([L5)

352 (22)

(164008) 220711-9
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Thermal conductivity:

Min W/ m K (Btu in/h ft 2 degrees F)@

mean temperature of 93 degrees C 0.065 (0.45) 0.078 (0.540)
(199 degrees F)

Surface burning characteristics:

Flame spread Index, Maximum 0 0

Smoke Density index, Maximum 0

2.8 INSULATION FACINGS AND JACKETS
A. Vapor Retarder, higher strength with low water p

perm rating, Beach puncture 50 units for insulation
insulation jackets. Facings and jackets shall be AS

Retarder jacketing.

B. ASJ shall be white finish (kraft paper) bonded t

thick aluminum foil, fiberglass reinforced, with pr

adhesive closure. Comply with ASTM C1136. Beach pun

suitable for painting without sizing. Jackets shall
(1-1/2 inch) lap on longitudinal joints and minimum
strip on end joints. Butt strip material shall be s
Lap and butt strips shall be self-sealing type with

pressure sensitive adhesive.

C. Vapor Retarder medium strength with low water va

or less perm rating), Beach puncture 25 units: FSK
concealed ductwork and equipment.

D. Except for flexible elastomeric cellular thermal

high humidity exposures), field applied vapor barri
provided, in addition to the specified facings and
exterior piping as well as on interior piping expos

(i.e.; in ventilated attics, piping in ventilated (

spaces, etc.)in high humidity locations conveying f
temperature. The vapor barrier jacket shall consist
laminated cladding with a maximum water vapor perme
The minimum puncture resistance shall be 35 cm-kg (
interior locations and 92 cm-kg (80 inch-pounds) fo

exposed locations or where the insulation is subjec

E. Except for cellular glass thermal insulation, wh

circumferential joints are vapor sealed with a vapo

caulking, vapor barrier jackets may not be provided

(164008) 220711-10
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physical abuse applications, exterior jacketing is
Otherwise field applied vapor barrier jackets shall
addition to the applicable specified facings and ja
exterior piping as well as on interior piping expos

(i.e.; in ventilated attics, piping in ventilated (

spaces, etc.) in high humidity locations conveying
temperature. The vapor barrier jacket shall consist
laminated cladding with a maximum water vapor perme
The minimum puncture resistance shall be 35 cm-kg (
interior locations and 92 cm-kg (80 inch-pounds) fo
exposed locations or where the insulation is subjec

F. Glass Cloth Jackets: Presized, minimum 0.18 kg p

ounces per square yard), 2070 kPa (300 psig) bursti
integral vapor retarder where required or specified

utilized for outside service.

G. Pipe fitting insulation covering (jackets): Fitt

premolded to match shape of fitting and shall be PV
Spec L-P-535E, composition A, Type Il Grade GU, and
thickness 0.7 mm (0.03 inches). Provide color match
pressure sensitive tape. Staples, tacks, or any oth
penetrates the PVC covering is not allowed on any f
barrier system in below ambient process temperature

H. Aluminum Jacket-Piping systems and circular bree

B209, 3003 alloy, H-14 temper, 0.6 mm (0.023 inch)
with locking longitudinal joints. Jackets for elbow
fittings shall be factory-fabricated or with cut al
match shape of fitting and of 0.6 mm (0.024 inch) m
aluminum. Aluminum fittings shall be of same constr
internal moisture barrier as straight run jackets b
the same alloy. Factory-fabricated stainless steel
seals shall be installed on all circumferential joi

15 mm (0.5 inch) wide on 450 mm (18 inch) centers.

weatherproof if utilized for outside service.

I. Aluminum jacket-Rectangular breeching: ASTM B209

temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1
corrugations or 0.8 mm (0.032 inches) thick with no
System shall be weatherproof if used for outside se

(164008) 220711-11
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09-01-15
2.9 PIPE COVERING PROTECTION SADDLES
A. Cold pipe support: Premolded pipe insulation 180 degrees (half-shells)
on bottom half of pipe at supports. Material shall be cellular glass or
high density Polyisocyanurate insulation of the sam e thickness as
adjacent insulation. Density of Polyisocyanurate in sulation shall be a
minimum of 48 kg/m 3 (3.0 pcf).
Nominal Pipe Size and Accessories Material (Insert Blocks)
Nominal Pipe Size mm (inches) Insert Blocks mm (inc hes)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) long
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) long
450 through 600 (18 through 24) 350 (14)long
B. Warm or hot pipe supports: Premolded pipe insula tion (180 degree half-
shells) on bottom half of pipe at supports. Materia | shall be high
density Polyisocyanurate (for temperatures up to 14 9 degrees C (300
degrees F)), cellular glass or calcium silicate. In sulation at supports
shall have same thickness as adjacent insulation. D ensity of
Polyisocyanurate insulation shall be a minimum of 4 8 kg/m 3 (3.0 pcf).
2.10 ADHESIVE, MASTIC, CEMENT
A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap a dhesive and protective
finish coating for insulation.
B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for lap s and for adhering
insulation to metal surfaces.
C. Mil. Spec. MIL-A-24179A, Type Il Class 1: Adhesi ve for installing
flexible unicellular insulation and for laps and ge neral use.
D. Mil. Spec. MIL-PRF-19565C, Type I: Protective fi nish for outdoor use.
E. Mil. Spec. MIL-PRFC-19565C, Type | or Type Il: V apor barrier compound

for indoor use.

F. ASTM C449: Mineral fiber hydraulic-setting therm al insulating and
finishing cement.

G. Other: Insulation manufacturers' published recom mendations.

(164008) 220711-12
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2.11 MECHANICAL FASTENERS

A. Pins, anchors: Welded pins, or metal or nylon an
steel or fiber washer, or clips. Pin diameter shall
by the insulation manufacturer.

B. Staples: Outward clinching galvanized steel. Sta
for below ambient vapor barrier applications.

C. Wire: 1.3 mm thick (18 gage) soft annealed galva
gage) copper clad steel or nickel copper alloy or s

D. Bands: 13 mm (1/2 inch) nominal width, brass, ga
aluminum or stainless steel.

E. Tacks, rivets, screws or any other attachment de
penetrating the vapor retarder shall NOT be used to
of vapor retarder jacketing. Thumb tacks sometimes
jacketing and preformed fitting covers closures are
below ambient vapor barrier applications.

2.12 REINFORCEMENT AND FINISHES

A. Glass fabric, open weave: ASTM D1668/D1668M, Typ
and Type | (asphalt or white resin treated).

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079H

C. Tape for Flexible Elastomeric Cellular Insulatio
the insulation manufacturer.

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0
galvanized steel.

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch),
galvanized steel; or, 25 mm (1 inch) by 25 mm (1 in
(28 gage) aluminum angle adhered to 50 mm (2 inch)
Kraft paper.

F. PVC fitting cover: Fed. Spec L-P-535E, Compositi
Grade GU, with Form B Mineral Fiber insert, for med
121 degrees C (50 to 250 degrees F). Below 10 degre
and above 121 degrees C (250 degrees F) provide mit
of the same type as insulating straight pipe. Provi
insert. Provide vapor barrier pressure sensitive ta
color of the PVC jacket.

2.13 FIRESTOPPING MATERIAL

A. Other than pipe insulation, refer to Section 07

(164008) 220711-13

09-01-15

chors with galvanized
be as recommended

ples are not allowed

nized or 1.9 mm (14
tainless steel.

Ivanized steel,

vice capable of
close the any type
used on PVC
not allowed for

e lll (resin treated)

, Type Il, Class 1.
n: As recommended by

.85 mm thick (22 gage)

0.55 mm thick (26 gage)
ch), 0.47 mm thick
by 50 mm (2 inch)

on A, 11-86 Type Il,
ia temperature 10 to
es C (50 degrees F)
ered pipe insulation
de double layer

pe matching the

84 00, FIRESTOPPING.



Veterans Affairs Sioux Falls CT Scanner Prep

2.14 FLAME AND SMOKE

A. Unless shown otherwise all assembled systems sha
and smoke developed 50 rating as developed under AS
and specifications. See paragraph "Quality Assuranc

PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS

A. Required pressure tests of piping joints and con
completed and the work approved by the Contracting
Representative (COR) for application of insulation.
clean and dry with all foreign materials, such as d
scale and rust removed.

B. Except for specific exceptions or as noted, insu
equipment, and piping (pipe, fittings, valves, acce
each pipe individually. Do not use scrap pieces of
full length section will fit.

C. Where removal of insulation of piping and equipm
areas shall be reinsulated to comply with this spec

D. Insulation materials shall be installed with smo
with jackets and facings drawn tight and smoothly ¢
sealed at all laps. Insulation shall be continuous
and openings, except at fire dampers and duct heate

E. Vapor retarders shall be continuous and uninterr
systems with operating temperature 15 degrees C (60
below. Lap and seal vapor barrier over ends and exp
insulation. Anchors, supports and other metal proje
insulation on cold surfaces shall be insulated and
minimum length of 150 mm (6 inches).

F. Install vapor stops with operating temperature 1
F) and below at all insulation terminations on eith
pumps, fittings, and equipment and particularly in
every 4.6 to 6.1 meters (approx. 15 to 20 feet) of
annular space between the pipe and pipe insulation
inch) in length at every vapor stop shall be sealed
vapor barrier sealant. Bio-based materials shall be
possible.

G. Construct insulation on parts of equipment such
heat exchangers that must be opened periodically fo
repair, so insulation can be removed and replaced w

(164008) 220711 - 14
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Install insulation with bolted 1 mm thick (20 gage)
aluminum covers as complete units, or in sections,
supports, and split to coincide with split of the e
insulate over equipment nameplate data.

H. Insulation on hot piping and equipment shall be
items not to be insulated, access openings and name
exposed raw insulation with white sealer coating (c
coating’s maximum temperature limit) or jacket mate

I. Protect all insulations outside of buildings wit
lock joint or other approved system for a continuou
system. Access doors and other items requiring main
shall be removable and sealable.

J. Plumbing work not to be insulated unless otherwi
1. Piping and valves of fire protection system.

2. Chromium plated brass piping.

3. Water piping in contact with earth.

4. Distilled water piping.

K. Apply insulation materials subject to the manufa
temperature limits. Apply adhesives, mastic and coa
manufacturer's recommended minimum wet or dry film
materials shall be utilized when possible.

L. Elbows, flanges and other fittings shall be insu
material as is used on the pipe straights. Use of p
polyisocyanurate spray-foam to fill a PVC elbow jac
cold applications.

M. Firestop Pipe insulation:

1. Provide firestopping insulation at fire and smok
penetrations. Firestopping insulation shall be UL |
in Section 07 84 00, FIRESTOPPING.

2. Pipe penetrations requiring fire stop insulation
limited to the following:

a. Pipe risers through floors
b. Pipe chase walls and floors
c. Smoke partitions

d. Fire partitions

e. Hourly rated walls

N. Freeze protection of above grade outdoor piping
tape): 20 mm (3/4 inch) thick insulation, for all p

(164008) 220711-15
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inches) and smaller and 25 mm (1 inch) thick insula
pipes. Provide metal jackets for all pipe insulatio
protection for cold water make-up piping and equipm
on the drawings as described in Section 23 21 13, H
(electrical heat tracing systems).
O. Provide vapor barrier systems as follows:
1. All piping exposed to outdoor weather.
2. All interior piping conveying fluids exposed to
attics, ventilated (not air conditioned) spaces, et
air temperature in high humidity locations.
P. Provide metal jackets over insulation as follows
1. All plumbing piping exposed to outdoor weather.
2. Piping exposed in building, within 1829 mm (6 fe
that connects to sterilizers, kitchen and laundry e
may be applied with pop rivets except for cold pipe
applications. Provide aluminum angle ring escutcheo
ceiling or floor penetrations.
3. A50 mm (2 inch) jacket overlap is required at |
circumferential joints with the overlap at the bott
Q. Provide PVC jackets over insulation as follows:
1. Piping exposed in building, within 1829 mm (6 fe
piping that is not precluded in previous sections.
2. A 50 mm (2 inch) jacket overlap is required at |
circumferential joints with the overlap at the bott
3.2 INSULATION INSTALLATION
A. Mineral Fiber Board:
1. Vapor retarder faced board: Apply board on pins
300 mm (12 inches) on center each way, and not less
inches) from each edge of board. In addition to pin
insulation bonding adhesive to entire underside of
surfaces. (Bio-based materials shall be utilized wh
Butt insulation edges tightly and seal all joints w
strips. After applying speed clips cut pins off flu
vapor seal patches over clips.
2. Plain unfaced board:
a. Insulation shall be scored, beveled or mitered t
joints and be secured to equipment with bands space
inches) on center for irregular surfaces or with pi

(164008) 220711-16
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on flat surfaces. Use corner beads to protect edges
insulation.

b. For hot equipment: Stretch 25 mm (1 inch) mesh w
wire laced together, over insulation and finish wit
and finishing cement applied in one coat, 6 mm (1/4
trowelled to a smooth finish.

c. For cold equipment: Apply meshed glass fabric in
to 1.7 square meter per liter (60 to 70 square feet
of vapor mastic and finish with mastic at 0.3 to 0.
per liter (12 to 15 square feet per gallon) over th
fabric surface.

3. Cold equipment: 40 mm (1-1/2inch) thick insulati

retarder ASJ or FSK. Seal all facings, laps, and te
and do not use staples or other attachments that ma
FSK.

a. Water filter, chemical feeder pot or tank.

b. Pneumatic, cold storage water and surge tanks.

4. Hot equipment: 40 mm (1-1/2 inch) thick insulati

unsealed ASJ or FSK.

a. Domestic water heaters and hot water storage tan
insulated).

b. Booster water heaters for dietetics dish and pot

washdown grease-extracting hoods.

B. Molded Mineral Fiber Pipe and Tubing Covering:
1. Fit insulation to pipe, aligning all longitudina

longitudinal joint laps and circumferential butt st
hard with a nylon sealing tool to assure a positive
may be used to assist in securing insulation except
Seal all vapor retarder penetrations on cold piping
application of vapor barrier mastic. Provide cellar
and install with metal insulation shields at outsid
Install freeze protection insulation over heating ¢

2. Contractor's options for fitting, flange and val

a. Insulating and finishing cement for sizes less t
inches) operating at surface temperature of 15 degr
degrees F) or more.

b. Factory premolded, one piece PVC covers with min

B), inserts surface temperature of above 4 degrees

220711-17

09-01-15

of

ire, with edges
h insulating
inch) thick,

atack coat 1.5
per gallon)
4 square meter

e entire

on faced with vapor
rmination points

y puncture ASJ or

on faced with

ks (not factory

washers and for

| joints. Seal
rips by rubbing
seal. Staples
for cold piping.
with a generous
glass inserts
e pipe supports.
able.

ve insulation:
han 100 mm (4

ees C (60

eral fiber, (Form
C (40 degrees



3.

Veterans Affairs Sioux Falls CT Scanner Prep

F) to 121 degrees C (250 degrees F). Provide mitere
insulation of the same type as the installed straig
insulation for pipe temperatures below 4 degrees C
F). Secure first layer of mineral fiber insulation

Seal seam edges with vapor barrier mastic and secur
tape.

c. Factory preformed, ASTM C547 or fabricated miter
joined with adhesive or (hot only) wired in place.
materials shall be utilized when possible.) For hot
with a smoothing coat of finishing cement. For cold
degrees C (60 degrees F) or less, vapor seal with a
glass fitting tape imbedded between two 2 mm (1/16
vapor barrier mastic.

d. Fitting tape shall extend over the adjacent pipe
overlap on itself at least 50 mm (2 inches).

Nominal thickness in millimeters and inches spec
schedule at the end of this section.

C. Rigid Cellular Phenolic Foam:

1.

o 01 B~ W

(164008)

Rigid closed cell phenolic insulation may be pro
only, for piping, ductwork and equipment for temper
degrees C (250 degrees F).

. Note the ASTM E84 or UL 723 surface burning char

requirements of maximum 25/50 indexes in paragraph

Assurance".

. Provide secure attachment facilities such as wel
. Apply insulation with joints tightly drawn toget
. Apply adhesives, coverings, neatly finished at f

. Final installation shall be smooth, tight, neatl

edges.

. Minimum thickness in millimeters (inches) specif

at the end of this section.

. Condensation control insulation: Minimum 25 mm (

all pipe sizes depending on high humidity exposures

a. Body of roof and overflow drains horizontal runs
(including elbows) of interior downspout piping in
above pipe basement.

b. Waste piping from electric water coolers and ice

drainage system.

220711-18
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c. Waste piping located above basement floor from i
film developing equipment and air handling units, f
(including trap) to main vertical waste pipe.

d. MRI quench vent piping.

e. Bedpan sanitizer atmospheric vent

f. Reagent grade water piping.

g. Cold water piping, exterior only.

D. Cellular Glass Insulation:
1. Pipe and tubing, covering nominal thickness in m

inches as specified in the schedule at the end of t

2. Underground piping other than or in lieu of that

Section 22 11 00, FACILITY WATER DISTRIBUTION: Type

jacketed with a 3 mm laminate jacketing consisting

mm (10 ft x 10 ft) asphalt impreganted glass fabric

mastic and outside protective plastic film.

a. 75 mm (3 inches) thick for hot water piping.

b. As scheduled at the end of this section for chil

c. Underground piping: Apply insulation with joints
Seal longitudinal self-sealing lap. Use field fabri
factory made fittings. Seal butt joints and fitting
jacketing as recommended by the insulation manufact
mm (4 inch) wide strips to seal butt joints.

d. Provide expansion chambers for pipe loops, ancho
penetrations as recommended by the insulation manuf

e. Underground insulation shall be inspected and ap
as follows:

1) Insulation in place before coating.
2) After coating.

f. Sand bed and backfill: Minimum 75 mm (3 inches)
insulated pipe or tank, applied after coating has d

g. All piping up to 482 degrees C (900 degrees F) r
protection from physical heavy contact including in
rooms and exposures to the public.

3. Cold equipment: 50 mm (2 inch) thick insulation
E. Polyisocyanurate Closed-Cell Rigid Insulation:
1. Polyisocyanurate closed-cell rigid insulation (P
for exterior piping and equipment for temperature u
(300 degree F).

(164008) 220711-19
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. Install insulation, vapor retarder and jacketing
recommendations. Particular attention should be pai
recommendations for joint staggering, adhesive appl
hanger design, expansion joint design and spacing a
integrity.

. Install insulation with all joints tightly butte
joints in hot applications). Provide insulation con
for very cold process temperatures.

. If insulation thickness exceeds 65 mm (2-1/2 inc
double layer system with longitudinal (lap) and but
staggering as recommended by manufacturer.

. For cold applications, vapor retarder shall be i
continuous manner. No staples, rivets, screws or an
attachment device capable of penetrating the vapor
used to attach the vapor retarder or jacketing. No
of penetrating the vapor retarder shall be used to
insulation in place. Stainless steel banding shall
applications to attach PVC or metal jacketing.

. Elbows, flanges and other fittings shall be insu
material as is used on the pipe straights. The fitt
shall be field-fabricated, mitered or factory prefa
necessary size and shape to fit on the fitting. Use
or polyisocyanurate spray-foam to fill PVC elbow ja
prohibited on cold applications.

. For cold applications, the vapor retarder on fit
either mastic-fabric-mastic or 2 mil thick PVDC vap
adhesive tape. Bio-based materials shall be utilize

. All PVC and metal jacketing shall be installed s
shed water. Joints shall point down and shall be se
adhesive or caulking (except for periodic slip join
materials shall be utilized when possible.

. Note the NFPA 90A burning characteristic require
paragraph "Quality Assurance". Refer to paragraph “

Requirements” for items not to be insulated.

10. Minimum thickness in millimeter (inches) specif

at the end of this section.

220711-20
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F. Flexible Elastomeric Cellular Thermal Insulation
1. Apply insulation and fabricate fittings in accor

2. Pipe and tubing insulation:

3. Apply sheet insulation to flat or large curved s

4. Pipe insulation: nominal thickness in millimeter

Veterans Affairs Sioux Falls CT Scanner Prep

manufacturer's installation instructions and finish

of weather resistant finish as recommended by the i

manufacturer. External vapor barrier jacketing may

expected or anticipated high humidity exposures. Se

a. Use proper size material. Do not stretch or stra

b. To avoid undue compression of insulation, use su

recommended by the elastomeric insulation manufactu

Insulation shields are specified under Section 22 0
WORK RESULTS FOR PLUMBING.

c. Where possible, slip insulation over the pipe or

connection, and seal the butt joints with adhesive.

slip-on technique is not possible, slit the insulat

it to the pipe sealing the seam and joints with con

Optional tape sealing, as recommended by the manufa

employed. Bio-based materials shall be utilized whe

percent adhesive coverage. For fittings and large p

adhesive to seams only.

specified in the schedule at the end of this sectio

G. Calcium Silicate:

1. Minimum thickness in millimeter (inches) specifi

other than in boiler plant.

09-01-15
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Nominal Thickness Of Calcium Silicate Insulation

Nominal Pipe Size Thru 25 3210 75 100-200 Greater
Millimeters (Inches) 1) (1-1/4 (410 8) than 200
to 3) (8)
93-260 degrees C Greater
(199-500 degrees 100(4) 125(5) 15Q(6) than
F)(HPS, HPR) 150(6)

2. MRI Quench Vent Insulation: Type |, class D, 150

(164008)

thickness.

220711-21
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3.3 COMMISSIONING

A. Provide commissioning documentation in accordanc
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e with the requirements

of Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.

B. Components provided under this section of the sp

ecification will be

tested as part of a larger system.
3.4 PIPE INSULATION SCHEDULE

A. Provide insulation for piping systems as schedul

ed below:

Insulation Thickness Millimeters (Inches)

Nominal Pipe Size Millimeters (Inches)
'?gﬁ]félrg%ure Insulation Less than 25-32 38-75 ;gg (4)
1 —11 1 -

Range/Service Material 25 (1) (1-1%2) (1%2-3) Greater
38-60 degrees C Mineral Fiber 38 (1.5 38(1.5) 50(2.0) 50(2.0)
(100-140 degrees F) (Above ground
(Domestic Hot Water piping only)
Supply and Return)
38-60 degrees C Rigid Cellular 38 (1.5 38(1.5 50(2.0) 50(2.0)
(100-140 degrees F) Phenolic Foam
(Domestic Hot Water (Above ground
Supply and Return) piping only)

(exterior

locations

only)
38-60 degrees C Polyiso- 38 (1.5 38(1.5) 50(2.0) 50(2.0)
(100-140 degrees F) cyanurate
(Domestic Hot Water Closed-Cell
Supply and Return) Rigid

(Exterior

Locations

only)
38-60 degrees C Flexible 38 (1.5 38(1.5 50(2.0) 50(2.0)
(100-140 degrees F) Elastomeric
(Domestic Hot Water Cellular
Supply and Return) Thermal (Above

ground piping

only)
38-60 degrees C Cellular Glass 38 (1.5 38(1.5) 50(2.0) 50(2.0)
(100-140 degrees F) Thermal
(Domestic Hot Water
Supply and Return)

(164008)

---END---

220711-22
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SECTION 22 08 00

COW SSI ONI NG OF PLUMBI NG SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirements of this Section apply to all se
B. This project will have selected building systems
complete list of equipment and systems to be commis
in Section 01 91 00 GENERAL COMMISSIONING REQUIREME
commissioning process, which the Contractor is resp
is defined in Section 01 91 00 GENERAL COMMISSIONIN
Commissioning Agent (CxA) appointed by the Departme
Affairs will manage the commissioning process.
1.2 RELATED WORK
A. Section 01 00 00 GENERAL REQUIREMENTS.

ctions of Division 22.
commissioned. The
sioned are specified
NTS. The
onsible to execute,
G REQUIREMENTS. A
nt of Veterans

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S
1.3 SUMVARY

A. This Section includes requirements for commissio
subsystems and equipment. This Section supplements
requirements specified in Section 01 91 00 General
Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING
specifics regarding processes and procedures as wel
responsibilities for all Commissioning Team members

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING
definitions.

1.5 COW SSI ONED SYSTEMS

A. Commissioning of a system or systems specified i
of the construction process. Documentation and test
systems, as well as training of the VA’s Operation
personnel in accordance with the requirements of Se
of Division 22, is required in cooperation with the
Commissioning Agent.

B. The Plumbing systems commissioning will include

Section 01 91 00 General Commissioning Requirements

(164008) 220800 -1
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1.6 SUBM TTALS

A. The commissioning process requires review of sel
Commissioning Agent will provide a list of submitta
reviewed by the Commissioning Agent. This list wil
approved by the VA prior to forwarding to the Contr
Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and S
details.

B. The commissioning process requires Submittal rev
engineering review. Specific submittal requirements
commissioning process are specified in Section 01 9
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 CONSTRUCTI ON | NSPECTI ONS

A. Commissioning of the Building Plumbing Systems w
of individual elements of the Plumbing construction
construction period. The Contractor shall coordina
Commissioning Agent in accordance with Section 01 9
Commissioning Plan to schedule inspections as requi
commissioning process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall complete Pre-Functional Che
systems, subsystems, and equipment installation is
are ready for Systems Functional Performance Testin
Commissioning Agent will prepare Pre-Functional Che
to document equipment installation. The Contractor
checklists. Completed checklists shall be submitte
the Commissioning Agent for review. The Commission
check a sample of completed checklists. If the Com
determines that the information provided on the che
accurate, the Commissioning Agent will return the m
to the Contractor for correction and resubmission.
Commissioning Agent determines that a significant n
checklists for similar equipment are not accurate,
Agent will select a broader sample of checklists fo
Commissioning Agent determines that a significant n
sample of checklists is also inaccurate, all the ch

type of equipment will be returned to the Contracto

(164008) 220800 - 2
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resubmission. Refer to SECTION 01 91 00 GENERAL CO

REQUIREMENTS for submittal requirements for Pre-Fun

Equipment Startup Reports, and other commissioning documents.
3. 3 CONTRACTORS TESTS

MMISSIONING

ctional Checklists,

A. Contractor tests as required by other sections o f Division 22 shall be

scheduled and documented in accordance with Section
REQUIREMENTS. All testing shall be incorporated in
schedule. Contractor shall provide no less than 7
notice of testing. The Commissioning Agent will wi
Contractor tests at the sole discretion of the Comm
Contractor tests shall be completed prior to schedu

Functional Performance Testing.

3.4 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG

A. The Commissioning Process includes Systems Funct

Testing that is intended to test systems functional
steady state conditions, to test system reaction to
operating conditions, and system performance under
conditions. The Commissioning Agent will prepare d
Functional Performance Test procedures for review a
Project Engineer. The Contractor shall review and
prior to approval. The Contractor shall provide th
materials, and test equipment identified in the tes
perform the tests. The Commissioning Agent will wi
the testing. The Contractor shall sign the test re
tests were performed. See Section 01 91 00 GENERAL
REQUIREMENTS, for additional details.

3.5 TRAI NI NG OF VA PERSONNEL

A. Training of the VA operation and maintenance per

cooperation with the Project Engineer and Commissio
competent, factory authorized personnel to provide
operation and maintenance personnel concerning the
and troubleshooting of the installed systems. Cont
training agendas and trainer resumes in accordance
requirements of Section 01 91 00. The instruction s
coordination with the Project Engineer after submis

formal training plans. Refer to Section 01 91 00

COMMISSIONING REQUIREMENTS and Division 22 Sections

Contractor training requirements.
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SECTION 22 11 00
FACI LI TY WATER DI STRI BUTI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Domestic water systems, including piping, equipm ent and all necessary
accessories as designated in this section.
B. A complete listing of all acronyms and abbreviat ions are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1. 2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES.
C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI REMENTS.
D. Section 01 91 00, GENERAL COMMISSIONING REQUIREM ENTS.
E. Section 07 84 00, FIRESTOPPING.
F. Section 07 92 00, JOINT SEALANTS.
G. Section 09 91 00, PAINTING.
H. Not Used.l. Section 22 05 11, COMMON WORK RESULT S FOR PLUMBING.
J. Section 22 07 11, PLUMBING INSULATION.
K. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.
1. 3 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society of Mechanical Engineers (ASME):

A13.1-2007 (R2013)......Scheme for Identification o f Piping Systems

B16.3-2011.............. Malleable Iron Threaded Fit tings: Classes 150
and 300

B16.9-2012.............. Factory-Made Wrought Buttwe Iding Fittings

B16.11-2011............. Forged Fittings, Socket-Wel ding and Threaded

B16.12-2009 (R2014).....Cast Iron Threaded Drainage Fittings

B16.15-2013 ............ Cast Copper Alloy Threaded Fittings: Classes
125 and 250

B16.18-2012............. Cast Copper Alloy Solder Jo int Pressure
Fittings

B16.22-2013............. Wrought Copper and Copper A lloy Solder-Joint

Pressure Fittings

(164008) 221100-1
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B16.24-2011............. Cast Copper Alloy Pipe Flan ges and Flanged
Fittings: Classes 150, 300, 600, 900, 1500, and
2500

B16.51-2013............. Copper and Copper Alloy Pre ss-Connect Fittings

ASME Boiler and Pressure Vessel Code -
BPVC Section IX-2015....Welding, Brazing, and Fusin g Qualifications
C. American Society of Sanitary Engineers (ASSE):

1010-2004............... Performance Requirements fo r Water Hammer

Arresters
D. American Society for Testing and Materials (ASTM ):

A47/A47TM-1999 (R2014)...Standard Specification for Ferritic Malleable
Iron Castings

A53/A53M-2012........... Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and
Seamless

A183-2014............... Standard Specification for Carbon Steel Track
Bolts and Nuts

A269/A269M-2014e1....... Standard Specification for Seamless and Welded
Austenitic Stainless Steel Tubing for General
Service

A312/A312M-2015......... Standard Specification for Seamless, Welded,
and Heavily Cold Worked Austenitic Stainless
Steel Pipes

A403/A403M-2014......... Standard Specification for Wrought Austenitic
Stainless Steel Piping Fittings

A536-1984 (R2014)....... Standard Specification for Ductile Iron
Castings

A733-2013............... Standard Specification for Welded and Seamless
Carbon Steel and Austenitic Stainless Steel
Pipe Nipples

B32-2008 (R2014)........ Standard Specification for Solder Metal

B43-2014................ Standard Specification for Seamless Red Brass
Pipe, Standard Sizes

B61-2008 (R2013)........ Standard Specification for Steam or Valve

Bronze Castings
B62-2009................ Standard Specification for Composition Bronze
or Ounce Metal Castings
B75/B75M-2011........... Standard Specification for Seamless Copper Tube

(164008) 221100 - 2
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B88-2014................ Standard Specification for Seamless Copper
Water Tube

B584-2014............... Standard Specification for Copper Alloy Sand
Castings for General Applications

B687-1999 (R2011)....... Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples

C919-2012............... Standard Practice for Use o f Sealants in
Acoustical Applications

D1785-2012.............. Standard Specification for Poly (Vinyl
Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120

D2000-2012.............. Standard Classification Sys tem for Rubber
Products in Automotive Applications

D2564-2012.............. Standard Specification for Solvent Cements for
Poly (Vinyl Chloride) (PVC) Plastic Piping
Systems

D2657-2007.............. Standard Practice for Heat Fusion Joining of
Polyolefin Pipe and Fittings

D2855-1996 (R2010)......Standard Practice for Makin g Solvent-Cemented
Joints with Poly (Vinyl Chloride) (PVC) Pipe
and Fittings

D4101-2014.............. Standard Specification for Polypropylene
Injection and Extrusion Materials

E1120-2008.............. Standard Specification for Liquid Chlorine

E1229-2008.............. Standard Specification for Calcium Hypochlorite

F2389-2010.............. Standard Specification for Pressure-rated
Polypropylene (PP) Piping Systems

F2620-2013.............. Standard Practice for Heat Fusion Joining of
Polyethylene Pipe and Fittings

F2769-2014.............. Standard Specification for Polyethylene of

Raised Temperature (PE-RT) Plastic Hot and
Cold-Water Tubing and Distribution Systems
E. American Water Works Association (AWWA):

C110-2012............... Ductile-lIron and Gray-Iron Fittings
C151-2009............... Ductile Iron Pipe, Centrifu gally Cast
C153-2011............... Ductile-Iron Compact Fittin gs

(164008) 221100 -3
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C203-2008............... Coal-Tar Protective Coating s and Linings for
Steel Water Pipelines - Enamel and Tape - Hot
Applied

C213-2007.......ceue.... Fusion-Bonded Epoxy Coating for the Interior
and Exterior of Steel Water Pipelines

C651-2014............... Disinfecting Water Mains

F. American Welding Society (AWS):
A5.8M/A5.8-2011-AMDL1....Specification for Filler Me tals for Brazing and

Braze Welding
G. International Code Council (ICC):
IPC-2012................ International Plumbing Code
H. Manufacturers Specification Society (MSS):

SP-58-20009.............. Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application, and
Installation

SP-72-2010a............. Ball Valves with Flanged or Butt-Welding Ends

for General Service
SP-110-2010............. Ball Valves Threaded, Socke t-Welding, Solder
Joint, Grooved and Flared Ends
I. NSF International (NSF):

14-2015......ccccuee Plastics Piping System Comp onents and Related
Materials

61-2014a................ Drinking Water System Compo nents — Health
Effects

372-2011................ Drinking Water System Compo nents — Lead Content

J. Plumbing and Drainage Institute (PDI):
PDI-WH 201-2010......... Water Hammer Arrestors
K. Department of Veterans Affairs:
H-18-8-2013............. Seismic Design Handbook
1.4 SUBM TTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, AND
SAMPLES.

B. Information and material submitted under this se ction shall be marked

“SUBMITTED UNDER SECTION 22 11 00, FACILITY WATER D ISTRIBUTIONS”, with
applicable paragraph identification.

C. Manufacturer's Literature and Data including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,

(164008) 221100 -4
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materials, applications, standard compliance, model
capacity.
1. All items listed in Part 2 - Products.

D. Complete operating and maintenance manuals inclu
technical data sheets and information for ordering
1. Include complete list indicating all components
2. Include complete diagrams of the internal wiring

equipment.
3. Diagrams shall have their terminals identified t
installation, operation and maintenance.

E. Completed System Readiness Checklist provided by
by the Contractor, signed by a qualified technician
date of completion, in accordance with the requirem
08 00, COMMISSIONING OF PLUMBING SYSTEMS.

F. Submit training plans and instructor qualificati
the requirements of Section 22 08 00, COMMISSIONING
SYSTEMS.

1.5 QUALI TY ASSURANCE

A. A certificate shall be submitted prior to weldin
showing the Welder’s certification. The certificate
and no more than one year old. Welder’s qualificati
accordance with ASME BPVC Section IX.

B. All grooved joint couplings, fittings, valves, a
the products of a single manufacturer. Grooving too
same manufacturer as the groove components.

C. All pipe, couplings, fittings, and specialties s
identification of the manufacturer and any markings
applicable referenced standards.

D. Bio-Based Materials: For products designated by
Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere
Preferred Program, visit

http://www.biopreferred.gov

numbers, size, and

ding wiring diagrams,
replacement parts:
of the systems.
for each item of

o facilitate

the CxA and completed
and dated on the

ents of Section 22
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OF PLUMBING
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ons shall be in
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Is shall be by the

hall bear the
required by the

the USDA's Bio-
ceed USDA
roducts meet all
tion. For more
d by the Bio-

1.6 SPARE PARTS
A. For mechanical press-connect fittings, provide t

pipe size used at the facility.

(164008) 221100-5

ools required for each



Veterans Affairs Sioux Falls CT Scanner Prep

1.7 AS-BU LT DOCUMENTATI ON
A. Submit manufacturer’s literature and data update d to include submittal
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to include submittal

review comments, substitutions and construction rev
electronic version on compact disc or DVD inserted
binder. All aspects of system operation and mainten
including piping isometrics, wiring diagrams of all
description of system design, control logic, and se
shall be included in the operation and maintenance
operations and maintenance manual shall include tro
techniques and procedures for emergency situations.
special systems or devices shall be included. A lis
spare parts (manufacturer, model number, and quanti
furnished. Information explaining any special knowl
owner will be required to employ shall be inserted

documentation.

C. The installing contractor shall maintain as-buil

completed phase for verification; and, shall provid
at the time of final systems certification testing.

are to be provided, and a copy of them in Auto-CAD
provided on compact disk or DVD. Should the install
engage the testing company to provide as-built or a
it shall not be deemed a conflict of interest or br

party testing company’ requirement.

D. Certification documentation shall be provided to

prior to submitting the request for final inspectio
shall include all test results, the names of indivi
work for the testing agency on this project, detalil
followed for all tests, and certificate if applicab
of tests were within limits specified. If a certifi

available, all documentation shall be on the Certif

isions shall be in
into a three ring
ance procedures,
circuits, a written
guence of operation
manual. The
ubleshooting
Notes on all

t of recommended
ty) shall be

edge or tools the
into the As-Built

t drawings of each

e the complete set
As-built drawings
version 2013

ing contractor

ny portion thereof,
each of the ‘third

COR 10 working days

n. The documentation
duals performing

ed procedures

le that all results

cate is not

ier's letterhead.

PART 2 - PRODUCTS
2.1 MATERI ALS

A. Material or equipment containing a weighted aver age of greater than
0.25 percent lead are prohibited in any potable wat er system intended

for human consumption, and shall be certified in ac cordance with NSF 61

(164008) 221100 - 6
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or NSF 372. Endpoint devices used to dispense water
meet the requirements of NSF 61, Section 9.
B. Plastic pipe, fittings, and solvent cement shall

be NSF listed for the service intended.

for drinking shall

meet NSF 14 and shall

2.2 UNDERGROUND WATER SERVI CE CONNECTI ONS TO BUI LDI NGS

A. From inside face of exterior wall to a distance
mm (5 feet) outside of building and underground ins
material to be the same for the size specified insi

B. 75 mm (3 inch) Diameter and Greater: Ductile iro
(350 psig) pressure class, exterior bituminous coat
lined. Bio-based materials shall be utilized when p
flanged and anchored connection to interior piping.

C. Under 75 mm (3 inch) Diameter: Copper tubing, AS
seamless, annealed. Fittings are as specified in pa
Ground (Interior) Water Piping”. Use brazing alloys
Classification BCuP.

D. Flexible Expansion Joint: Ductile iron with ball
kPa (250 psig) working pressure conforming to AWWA
deflecting a minimum of 20 degrees in each directio
expansion joint size shall match the pipe size it i
shall have the expansion capability designed as an
ductile iron ball castings. Pressure containing par
with a minimum of 15 mils of fusion bonded epoxy co
applicable requirements of AWWA C213 and shall be f
1500 volt spark test. Flexible expansion joint shal
connections conforming to AWWA C110. Bolts and nuts
stainless steel and gaskets shall be neoprene. The
fitting shall not expand or exert an axial thrust u
pressure. Provide piping joint restraints at each m
connection and piping restraints at the penetration
wall. The restraints shall be provided to address t
at the change of piping direction.

2.3 ABOVE GROUND (I NTERI OR) WATER PI PI NG

A. Pipe: Copper tube, ASTM B88, Type K or L, drawn.
inches) and larger, stainless steel, ASTM A312, sch
used.

(164008) 221100 -7
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B. Fittings for Copper Tube:

1. Wrought copper or bronze castings conforming to
B16.22. Unions shall be bronze, MSS SP-72, MSS SP-1
braze joints. Use 95/5 tin and antimony for all sol

2. Grooved fittings, 50 to 150 mm (2 to 6 inch) wro
B75/B75M C12200, 125 to 150 mm (5 to 6 inch) bronze
B584, C84400. Mechanical grooved couplings, 2070 kp
minimum ductile iron, ASTM A536 Grade 448-310-12 (G
or malleable iron, ASTM A47/A47M Grade 22410 (Grade
with EPDM gasket, steel track head bolts, ASTM A183
copper colored alkyd enamel.

3. Mechanical press-connect fittings for copper pip
conform to the material and sizing requirements of
61 approved, 50 mm (2 inch) size and smaller mechan
connect fittings, double pressed type, with EPDM (e
diene monomer) non-toxic synthetic rubber sealing e
pressed fitting identification feature.

4. Mechanically formed tee connection: Form mechani
collars in a continuous operation by drilling pilot
out tube surface to form collar, having a height of
three times the thickness of tube wall. Adjustable
shall ensure proper tolerance and complete uniformi
Notch and dimple joining branch tube in a single pr
free flow where the branch tube penetrates the fitt
joints.

5. Flanged fittings, bronze, class 150, solder-join
ASME B16.24.

C. Fittings for Stainless Steel:

1. Stainless steel butt-welded fittings, Type 316,
conforming to ASME B16.9.

2. Grooved fittings, stainless steel, Type 316, Sch
to ASTM A403/A403M. Segmentally fabricated fittings
Mechanical grooved couplings, ductile iron, 4138 kP
ASTM A536 Grade 448-310-12 (Grade 65-45-12), or mal
A47/A47M Grade 22410 (Grade 32510) housing, with EP
track head bolts, ASTM A183, coated with copper col
enamel.

(164008) 221100 -8
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D. Adapters: Provide adapters for joining pipe or t ubing with dissimilar
end connections.
E. Solder: ASTM B32 alloy type Sb5, HA or HB. Provi
F. Brazing alloy: AWS A5.8M/A5.8, brazing filler me
series for copper to copper joints and BAg series f

de non-corrosive flux.
tals shall be BCuP
or copper to steel

joints.
G. Re-agent Grade Water Piping and Dialysis Water P iping:
1. Polypropylene, ASTM F2389, Schedule 80 pressure pipe without
additions of modifiers, plasticizers, colorants, st abilizers or
lubricants. Bio-based materials shall be utilized w hen possible.

This virgin un-plasticized pipe and fittings shall transport 10

megohm water with no loss of purity. Provide socket or butt end
fittings with ASTM D2657 heat fusion joints.
2. Polyethylene, ASTM F2769, Schedule 80, food and

capable of transporting 10 megohm water with no los

medical grade,

s of purity.

Processed by continuous compression molding without
fillers, polymer modifiers or processing aids. Unif

cracks, flaws, blisters or other imperfections in a

Provide ASTM D2657 or ASTM F2620 heat fusion butt w

accordance with manufacturer's recommendations, pro

the addition of
orm color with no
ppearance.
elded joints. In

vide continuous

channel support under all horizontal piping.
3. Reverse Osmosis (RO) Water Piping:

a. Low Pressure Feed, Reject and Recycle Piping: Le ss than or equal

to 520 kPa (75 psig): ASTM D1785, Schedule 80 PVC, ASTM D2855
socket welded and flanged.

b. RO Product Tubing From Each Membrane Housing: AS TM D1785,
Schedule 80 PVC, ASTM D2855 socket welded and flang ed.

c. Low Pressure Control and Pressure Gage Tubing: P olyethylene.

than 520 kPa (75
ess steel with

d. High Pressure Reject and Recycle Piping: Greater
psig): ASTM A269/A269M, Type 304 schedule 10 stainl
butt welded joints.
e. High Pressure Control and Pressure Gage Tubing: 6895 kPa (1000
psig) burst nylon.
2.4 EXPOSED WATER PI PI NG
A. Finished Room: Use full iron pipe size chrome pl ated brass piping for
exposed water piping connecting fixtures, casework, cabinets, equipment
and reagent racks when not concealed by apron inclu ding those furnished

by the Government or specified in other sections.

(164008) 221100-9
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1. Pipe: ASTM B43, standard weight.

2. Fittings: ASME B16.15 cast bronze threaded fitti
finish.

3. Nipples: ASTM B687, Chromium-plated.

4. Unions: MSS SP-72, MSS SP-110, brass or bronze w
Unions 65 mm (2-1/2 inches) and larger shall be fla
approved gaskets.

B. Unfinished Rooms, Mechanical Rooms and Kitchens:
piping is not required. Paint piping systems as spe

91 00, PAINTING.

ngs with chrome

ith chrome finish.

nge type with

Chrome-plated brass

cified in Section 09

2.5 ETHYLENE OXI DE (ETO) STERI LI ZER WATER SUPPLY PI PI NG

A. Stainless steel, ASTM A312, Schedule 10 with sta
welded fittings. Provide on sterilizer water supply
2.6 TRAP PRI MER WATER PI PI NG
A. Pipe: Copper tube, ASTM B88, type K, hard drawn.
B. Fittings: Bronze castings conforming to ASME B16
C. Solder: ASTM B32 alloy type Sb5. Provide non-cor
2.7 STRAI NERS
A. Provide on high pressure side of pressure reduci
side of pumps, on inlet side of indicating and cont
equipment subject to sediment damage and where show
Strainer element shall be removable without disconn
B. Water: Basket or "Y" type with easily removable
strainer basket.
C. Body: Less than 75 mm (3 inches), brass or bronz
greater, cast iron or semi-steel.
2.8 DI ELECTRI C FI TTI NGS
A. Provide dielectric couplings or unions between p
metals.
2.9 STERI LI ZATI ON CHEM CALS
A. Hypochlorite: ASTM E1120.
B. Liquid Chlorine: ASTM E1229.
2.10 WATER HAMMVER ARRESTER
A. Closed copper tube chamber with permanently seal
air charge above a Double O-ring piston. Two high h
pressure packed and lubricated with FDA approved si
units shall be designed in accordance with ASSE 101
provided where devices are concealed within partiti

(164008) 221100 - 10
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ceilings. Size and install in accordance with PDI-W
Provide water hammer arrestors at:
1. All solenoid valves.
2. All groups of two or more flush valves.
3. All quick opening or closing valves.
4. All medical washing equipment.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

H 201 requirements.

A. General: Comply with the International Plumbing Code and the following:

1. Install branch piping for water from the piping
to all fixtures, valves, cocks, outlets, casework,
equipment, including those furnished by the Governm
in other sections.
2. Pipe shall be round and straight. Cutting shall
tools. Pipe, except for plastic and glass, shall be
burrs and a clean smooth finish restored to full pi
diameter.
3. All pipe runs shall be laid out to avoid interfe
work/trades.
4. Install union and shut-off valve on pressure pip
to equipment.
5. Pipe Hangers, Supports and Accessories:
a. All piping shall be supported per the IPC, H-18-
Handbook, MSS SP-58, and SMACNA as required.
b. Shop Painting and Plating: Hangers, supports, ro
accessories used for pipe supports shall be shop co
chromate primer paint. Electroplated copper hanger
and accessories may be used with copper tubing.
c. Floor, Wall and Ceiling Plates, Supports, Hanger
1) Solid or split un-plated cast iron.
2) All plates shall be provided with set screws.
3) Pipe Hangers: Height adjustable clevis type.
4) Adjustable Floor Rests and Base Flanges: Steel.
5) Concrete Inserts: "Universal" or continuous slot
6) Hanger Rods: Mild, low carbon steel, fully threa
Threaded at each end with two removable nuts at eac

positioning rod and hanger and locking each in plac

(164008) 221100-11
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7) Pipe Hangers and Riser Clamps: Malleable iron or

carbon steel.

Pipe Hangers and riser clamps shall have a copper f inish when
supporting bare copper pipe or tubing.

8) Rollers: Cast iron.

9) Self-drilling type expansion shields shall be "P hillips" type,

with case hardened steel expander plugs.

10)Hangers and supports utilized with insulated pi

on the criteria from the manufacturer regarding the

pe and tubing

shall have 180 degree (minimum) metal protection sh ield
centered on and welded to the hanger and support. T he shield
thickness and length shall be engineered and sized for
distribution of loads to preclude crushing of insul ation
without breaking the vapor barrier. The shield shal | be sized
for the insulation and have flared edges to protect
vapor-retardant jacket facing. To prevent the shiel d from
sliding out of the clevis hanger during pipe moveme nt, center-
ribbed shields shall be used.

11)Miscellaneous Materials: As specified, required , directed or
as noted on the drawings for proper installation of hangers,
supports and accessories. If the vertical distance exceeds 6.1
m (20 feet) for cast iron pipe additional support s hall be
provided in the center of that span. Provide all ne cessary
auxiliary steel to provide that support.

12) With the installation of each flexible expansio n joint,
provide piping restraints for the upstream and down stream
section of the piping at the flexible expansion joi nt. Provide
calculations supporting the restraint length design and type
of selected restraints. Restraint calculations shal | be based

ir

restraint design.
6. Install chrome plated cast brass escutcheon with set screw at each
wall, floor and ceiling penetration in exposed fini shed locations
and within cabinets and millwork.

7. Penetrations:

a. Firestopping: Where pipes pass through fire part itions, fire
walls, smoke partitions, or floors, install a fire stop that
provides an effective barrier against the spread of fire, smoke,
and gases as specified in Section 07 84 00, FIRESTO PPING.

(164008) 221100- 12
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Completely fill and seal clearances between raceway

with the firestopping materials.

b. Waterproofing: At floor penetrations, completely

around the pipe and make watertight with sealant as
Section 07 92 00, JOINT SEALANTS. Bio-based materia

utilized when possible.

c. Acoustical sealant: Where pipes pass through sou
seal around the pipe penetration with an acoustical
is compliant with ASTM C919.

8. Mechanical press-connect fitting connections sha
accordance with the manufacturer’s installation ins
tubing shall be fully inserted into the fitting and
marked at the shoulder of the fitting. The fitting
be checked against the mark on the tubing to assure
fully engaged (inserted) in the fitting. Ensure the
completely inserted to the fitting stop (appropriat
squared with the fitting prior to applying the pres
the fitting. The joints shall be pressed using the
by the manufacturer. Minimum distance between fitti
accordance with the manufacturer’s requirements. Wh
cycle is complete, visually inspect the joint to en
remained fully inserted, as evidenced by the visibl

B. Domestic Water piping shall conform to the follo

1. Grade all lines to facilitate drainage. Provide
bottom of risers and all low points in system. Desi
water circulating lines with no traps.

2. Connect branch lines at bottom of main serving f
pitch down so that main may be drained through fixt
branch lines to top of main serving only fixtures |
above.

3.2 TESTS
A. General: Test system either in its entirety or i
testing plan to COR 10 working days prior to test d
B. Potable Water System: Test after installation of

water heaters, but before piping is concealed, befo

applied, and before plumbing fixtures are connected

water and maintain hydrostatic pressure of 1035 kPa
two hours. No decrease in pressure is allowed. Prov

(164008) 221100- 13
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with a shutoff and bleeder valve at the highest poi nt of the piping
being tested. Pressure gauge shall have 1 psig incr ements.

C. Re-agent Grade Water Systems: Fill system with w ater and maintain
hydrostatic pressure of 1380 kPa (200 psig) gage du ring inspection and
prove tight.

D. All Other Piping Tests: Test new installed pipin g under 1-1/2 times
actual operating conditions and prove tight.

E. The test pressure shall hold for the minimum tim e duration required by
the applicable plumbing code or authority having ju risdiction.

3.3 STERI LI ZATI ON

A. After tests have been successfully completed, th oroughly flush and
sterilize the interior domestic water distribution system in accordance
with AWWA C651.

B. Use liquid chlorine or hypochlorite for steriliz ation.

3.4 COW SSI ONI NG

A. Provide commissioning documentation in accordanc e with the requirements
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.
B. Components provided under this section of the sp ecification will be

tested as part of a larger system.
3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep resentative for
fourhours to instruct VA Personnel in operation and maintenance of the
system.

B.  Submit training plans and instructor qualificati ons in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

---END---

(164008) 221100 - 14
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SECTI ON 22 13 00
FACI LI TY SANI TARY AND VENT PI Pl NG

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. This section pertains to sanitary sewer and vent systems, including
piping, equipment and all necessary accessories as designated in this
section.

B. A complete listing of all acronyms and abbreviat ions are included in

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1. 2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS.

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES.

C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI REMENTS.

D. E. Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures.
F. Section 07 92 00, JOINT SEALANTS: Sealant produc ts.

G. Section 09 91 00, PAINTING: Preparation and fini sh painting and

identification of piping systems.

H. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG: Pipe Hangers and
Supports, Materials Identification.

I. Section 22 07 11, PLUMBING INSULATION.

J.  Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS
K. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS
L. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS
1.3 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. American Society of Mechanical Engineers (ASME):

A13.1-2007.............. Scheme for the Identificati on of Piping Systems
A112.36.2M-1991(R 2012).Cleanouts
A112.6.3-2001 (R2007)...Standard for Floor and Tren ch Drains
B1.20.1-2013............ Pipe Threads, General Purpo se (Inch)
B16.1-2010.............. Gray Iron Pipe Flanges and Flanged Fittings
B16.4-2011.............. Standard for Grey Iron Thre aded Fittings
Classes 125 and 250
B16.15-2013............. Cast Copper Alloy Threaded Fittings, Classes
125 and 250

(164008) 221300-1
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B16.18-2012............. Cast Copper Alloy Solder Jo int Pressure
Fittings

B16.21-2011............. Nonmetallic Flat Gaskets fo r Pipe Flanges

B16.22-2013............. Wrought Copper and Copper A lloy Solder-Joint
Pressure Fittings

B16.23-2011............. Cast Copper Alloy Solder Jo int Drainage
Fittings: DWV

B16.24-2001 (R2006).....Cast Copper Alloy Pipe Flan ges and Flanged
Fittings

B16.29-2012............. Wrought Copper and Wrought Copper Alloy Solder-
Joint Drainage Fittings: DWV

B16.39-20009............. Malleable Iron Threaded Pip e Unions Classes
150, 250, and 300

B18.2.1-2012............ Square, Hex, Heavy Hex, and Askew Head Bolts

and Hex, Heavy Hex, Hex Flange, Lobed Head, and
Lag Screws (Inch Series)
C. American Society of Sanitary Engineers (ASSE):

1001-2008............... Performance Requirements fo r Atmospheric Type
Vacuum Breakers

1018-2001............... Performance Requirements fo r Trap Seal Primer
Valves — Potable Water Supplied

1044-2001............... Performance Requirements fo r Trap Seal Primer

Devices — Drainage Types and Electronic Design

Types

1079-2012............... Performance Requirements fo r Dielectric Pipe
Unions

D. American Society for Testing and Materials (ASTM ):

A53/A53M-2012........... Standard Specification for Pipe, Steel, Black
And Hot-Dipped, Zinc-coated, Welded and
Seamless

A74-2013a............... Standard Specification for Cast Iron Soil Pipe
and Fittings

A888-2013a.............. Standard Specification for Hubless Cast Iron

Soil Pipe and Fittings for Sanitary and Storm

Drain, Waste, and Vent Piping Applications
B32-2008................ Standard Specification for Solder Metal
B43-2009................ Standard Specification for Seamless Red Brass

Pipe, Standard Sizes
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B75-2011................ Standard Specification for Seamless Copper Tube

B88-2009................ Standard Specification for Seamless Copper
Water Tube

B306-2013............... Standard Specification for Copper Drainage Tube
(DWV)

B584-2013............... Standard Specification for Copper Alloy Sand
Castings for General Applications

B687-1999 (R 2011)......Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples

B813-2010............... Standard Specification for Liquid and Paste
Fluxes for Soldering of Copper and Copper Alloy
Tube

B828-2002 (R 2010)......Standard Practice for Makin g Capillary Joints
by Soldering of Copper and Copper Alloy Tube
and Fittings

C564-2012............... Standard Specification for Rubber Gaskets for
Cast Iron Soil Pipe and Fittings

D1785-2012.............. Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Pipe, Schedules 40, 80, and 120

D2321-2011.............. Standard Practice for Under ground Installation

of Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

D2564-2012.............. Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping
Systems

D2665-2012.............. Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Drain, Waste, and Vent Pipe and
Fittings

D2855-1996 (R 2010).....Standard Practice for Makin g Solvent-Cemented
Joints with Poly(Vinyl Chloride) (PVC) Pipe and
Fittings

D5926-2011.............. Standard Specification for Poly(Vinyl Chloride)

(PVC) Gaskets for Drain, Waste, and Vent (DWV),
Sewer, Sanitary, and Storm Plumbing Systems

F402-2005 (R 2012)......Standard Practice for Safe Handling of Solvent
Cements, Primers, and Cleaners Used for Joining
Thermoplastic Pipe and Fittings
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F477-2010............... Standard Specification for Elastomeric Seals
(Gaskets) for Joining Plastic Pipe
F1545-1997 (R 2009).....Standard Specification for Plastic-Lined
Ferrous Metal Pipe, Fittings, and Flanges
E. Cast Iron Soil Pipe Institute (CISPI):
2006........ccvveeeenen. Cast Iron Soil Pipe and Fit tings Handbook
301-2012................ Standard Specification for Hubless Cast Iron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications
310-2012................ Specification for Coupling for Use in
Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications
F. Copper Development Association, Inc. (CDA):
A4015................... Copper Tube Handbook
G. International Code Council (ICC):
IPC-2012................ International Plumbing Code
H. Manufacturers Standardization Society (MSS):
SP-123-2013............. Non-Ferrous Threaded and So Ider-Joint Unions
for Use With Copper Water Tube

I. National Fire Protection Association (NFPA):

70-2014................. National Electrical Code (N EC)

J. Plumbing and Drainage Institute (PDI):
WH-201 (R 2010)......... Water Hammer Arrestors Stan dard

K. Underwriters' Laboratories, Inc. (UL):
508-99 (R2013).......... Standard For Industrial Con trol Equipment

1.4 SUBM TTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, and
SAMPLES.

B. Information and material submitted under this se ction shall be marked

“SUBMITTED UNDER SECTION 22 13 00, FACILITY SANITAR Y AND VENT PIPING”,

with applicable paragraph identification.

C. Manufacturer's Literature and Data including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

1. Piping.
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D. Detailed shop drawing of clamping device and ext

in connection with the waterproofing membrane or th
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. Floor Drains.

. Grease Removal Unit.
. Cleanouts.

. Trap Seal Protection.
. Penetration Sleeves.

. Pipe Fittings.

. Traps.

Exposed Piping and Fittings.

1.5 QUALITY ASSURANCE

A. Bio-Based Materials: For products designated by
Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere

Preferred Program, visit

http://www.biopreferred.gov

ensions when required

e floor drain.

the USDA'’s Bio-

ceed USDA
roducts meet all
tion. For more
d by the Bio-

1.6 AS-BU LT DOCUMENTATI ON

A. The installing contractor shall maintain as-buil
completed phase for verification; and, shall provid
at the time of final systems certification testing.
are to be provided, and a copy of them on Auto-Cad
provided on compact disk or DVD. Should the install
engage the testing company to provide as-built or a
it shall not be deemed a conflict of interest or br

party testing company’ requirement.

B. Certification documentation shall be provided pr
request for final inspection. The documentation sha
results, the names of individuals performing work f
agency on this project, detailed procedures followe
a certification that all results of tests were with

PART 2 -

2.1 SANI TARY WASTE, DRAIN, AND VENT PI PI NG
A. Cast iron waste, drain, and vent pipe and fittin
1. Cast iron waste, drain, and vent pipe and fittin

(164008)
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b. Sanitary pipe extensions to a distance of approx
(5 feet) outside of the building.
c. Interior waste and vent piping above grade.

2. Cast iron Pipe shall be bell and spigot or huble
hub or hubless).

3. The material for all pipe and fittings shall be
and fittings and shall conform to the requirements
ASTM A888, or ASTM A74.

4. Cast iron pipe and fittings shall be made from a
percent post-consumer recycled material.

5. Joints for hubless pipe and fittings shall confo
manufacturer’s installation instructions. Couplings
joints shall conform to CISPI 310. Joints for hub a
shall be installed with compression gaskets conform
requirements of ASTM C564.

B. Copper Tube, (DWV):

1. Copper DWV tube sanitary waste, drain and vent p
piping above ground, except for urinal drains.
2. The copper DWV tube shall be drainage type, draw

to ASTM B306.

3. The copper drainage fittings shall be cast coppe
conforming to ASME B16.23 or ASME B16.29.

4. The joints shall be lead free, using a water flu
conforming to ASTM B32.

Polyvinyl Chloride (PVC)

1. Polyvinyl chloride (PVC) pipe and fittings are p
waste temperature is below 60 degrees C (140 degree

2. PVC piping and fittings shall NOT be used for th
applications:

a. Waste collected from steam condensate drains.

b. Spaces such as mechanical equipment rooms, kitch
Processing Services, sterilizer areas, and areas de
sleep.

c. Vertical waste and soil stacks serving more than

d. Exposed in mechanical equipment rooms.

e. Exposed inside of ceiling return plenums.

(164008) 221300 - 6
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3. Polyvinyl chloride sanitary waste, drain, and ve
shall be solid core sewer piping conforming to ASTM
drain series with ends for solvent cemented joints.

4. Fittings: PVC fittings shall be solvent welded s
solvent cement conforming to ASTM D2564.

2.2 PUMP DI SCHARGE PI PI NG - NOT USED.
2.3 EXPCSED WASTE PI PI NG - NOT USED.
2.4 SPECI ALTY PIPE FI TTI NGS

A. Transition pipe couplings shall join piping with

outside diameters or different materials. End conne

the same size and compatible with the pipes being j

transition coupling shall be elastomeric, sleeve ty

transition pattern and include shear and corrosion
tension band and tightening mechanism on each end.
coupling sleeve coupling shall be of the following

1. For cast iron soil pipes, the sleeve material sh
conforming to ASTM C564.

2. For PVC soil pipes, the sleeve material shall be
PVC, conforming to ASTM F477 or ASTM D5926.

3. For dissimilar pipes, the sleeve material shall
ASTM D5926, or other material compatible with the p
being joined.

B. The dielectric fittings shall conform to ASSE 10

rating of 861 kPa (125 psig) at a minimum temperatu

(180 degrees F). The end connection shall be solder

and threaded ferrous.

C. Dielectric flange insulating kits shall be of no

for field assembly of companion flanges with a pres

kPa (150 psig). The gasket shall be neoprene or phe

sleeves shall be phenolic or polyethylene. The wash
phenolic with steel backing washers.
D. The di-electric nipples shall be electroplated s

with ASTM F1545 with a pressure rating of 2070 kPa

degrees C (225 degrees F). The end connection shall

The lining shall be inert and noncorrosive propylen

2.5 CLEANQUTS
A. Cleanouts shall be the same size as the pipe, up

and not less than 100 mm (4 inches) for larger pipe

(164008) 221300 -7
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easily accessible and shall be gastight and waterti
clearance of 600 mm (24 inches) shall be provided f
clogged sanitary line.

B. Floor cleanouts shall be gray iron housing with
round, secured, scoriated, gray iron cover conformi
A112.36.2M. A gray iron ferrule with hubless, socke
spigot connection and counter sunk, taper-thread, b
closure plug shall be included. The frame and cover
shall be nickel-bronze copper alloy with a square s
shall be vertically adjustable for a minimum of 50
a waterproof membrane is used in the floor system,
shall be provided on the cleanouts. Cleanouts shall
fittings and eighth bends with brass or bronze scre
in the resilient tile floors, quarry tile and ceram
be provided with square top covers recessed for til
carpeted areas, carpet cleanout markers shall be pr

cleanouts shall be provided where indicated on draw

building exit. The loading classification for clean
areas or subject to vehicular traffic shall be heav

C. Cleanouts shall be provided at or near the base

with the cleanout plug located approximately 600 mm

the floor. If there are no fixtures installed on th
cleanout shall be installed at the base of the stac
shall be extended to the wall access cover. Cleanou

sanitary tees. Nickel-bronze square frame and stain

with minimum opening of 150 by 150 mm (6 by 6 inche

furnished at each wall cleanout. Where the piping i
fixture trap or a fixture with integral trap, readi
disturbing concealed pipe, shall be accepted as a c
providing the opening to be used as a cleanout open
required.

D. In horizontal runs above grade, cleanouts shall
tapered screw plug in fitting or hubless cast iron
(hubless) piping in interstitial space or above cei

end (hubless) blind plug and clamp.

(164008) 221300 -8
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2.6 FLOOR DRAI NS

A. General Data: floor drain shall comply with ASME A112.6.3. A caulking
flange, inside gasket, or hubless connection shall be provided for
connection to cast iron pipe, screwed or no hub out lets for connection
to steel pipe. The drain connection shall be bottom outlet. A membrane
clamp and extensions shall be provided, if required , Where installed in
connection with waterproof membrane. Puncturing mem brane other than for
drain opening will not be permitted. Double drainag e pattern floor
drains shall have integral seepage pan for embeddin g into floor
construction, and weep holes to provide adequate dr ainage from pan to
drain pipe. For drains not installed in connection with a waterproof
membrane, a.45 kg (16-ounce) soft copper 1.1 to 1.8 Kg (2.5t0 4 Ibs.)
flashing membrane, 600 mm (24 inches) square or ano ther approved

waterproof membrane shall be provided.

B. Type B (FD-B) medium duty (non-traffic) floor dr ain shall comply with
ASME A112.6.3. The type B floor drain shall be cons tructed of
galvanized cast iron with medium duty nickel bronze grate, double
drainage pattern, clamping device, without sediment bucket but with
secondary strainer in bottom for large debris. The grate shall be 175

mm (7 inches) minimum.

C. Not Used.
D. Not Used.
E. Not Used.
F. Not Used.
G. Not Used.
H. Not Used.
I. Not Used.

J. Not Used.
K. Not Used.
L. Not Used.
M. Not Used.
N. Not Used.
O. Not Used.
P. Not Used.
Q. Not Used.
R. Not Used.
S. Not Used.
T. Not Used.
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U. Not Used.
V. Not Used.
W. Not Used.
X. Not Used.
2.7 TRAPS
A. Traps shall be provided on all sanitary branch w
fixtures or equipment not provided with traps. Expo
polished brass chromium plated with nipple and set
Concealed traps may be rough cast brass or same mat
they are connected to. Slip joints are not permitte
trap. Traps shall correspond to fittings on cast ir
steel pipe respectively, and size shall be as requi
service or fixture.
2.8 PRI MER VALVES AND TRAP SEAL PRI MER SYSTEMS
A. Trap Primer (TP-1): The trap seal primer system
type conforming to ASSE 1044.
1. The controller shall have a 24 hour programmable

6 outlet zones, minimum adjustable run time of 1 mi

zone, 12 hour program battery backup, manual switch
power, 120VAC to 24VAC internal transformer, fuse p

circuitry, UL listed, 120VAC input-24VAC output, co
enameled steel or plastic.

2. The cabinet shall be recessed mounting with a st

3. The solenoid valve shall have a brass body, suit
water service, normally closed, 861 kPa (125 psig)

4. The control wiring shall be copper in accordance
Electric Code (NFPA 70), Article 725 and not less t
wiring shall be in conduit and in accordance with D
specifications.

5. The vacuum breaker shall conform to ASSE 1001.

B. Trap Primer (TP-2): The trap seal primer valve s

supply type with a pressure rating of 861 kPa (125

to standard ASSE 1018.

1. The inlet and outlet connections shall be 15 mm
inch)

2. The trap seal primer valve shall be fully automa

brass or bronze body.

(164008) 221300- 10
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3. The trap seal primer valve shall be activated by
water pressure, no adjustment required.

4. The trap seal primer valve shall include a manif
two, three, or four traps.

5. The manifold shall be omitted when serving only

2.9 PENETRATI ON SLEEVES

A. A sleeve flashing device shall be provided at po
through membrane waterproofed floors or walls. The
device shall be manufactured, cast iron fitting wit
that forms a sleeve for the pipe floor penetration
membrane. A galvanized steel pipe extension shall b
top of the fitting that will extend 50 mm (2 inches
floor and galvanized steel pipe extension in the bo
that will extend through the floor slab. A waterpro

shall be provided at the top hub.

PART 3 - EXECUTI ON
3.1 PIPE I NSTALLATI ON

A. The pipe installation shall comply with the requ
International Plumbing Code (IPC) and these specifi

B. Branch piping shall be installed for waste from
systems and connect to all fixtures, valves, cocks,
cabinets and equipment, including those furnished b
specified in other sections.

C. Pipe shall be round and straight. Cutting shall
tools. Pipe shall be reamed to full size after cutt

D. All pipe runs shall be laid out to avoid interfe

E. The piping shall be installed above accessible ¢

F. The piping shall be installed to permit valve se

G. The piping shall be installed free of sags and b

H. Seismic restraint shall be installed where requi

I. Changes in direction for soil and waste drainage

be made using appropriate branches, bends and long

Sanitary tees and short sweep quarter bends may be
stacks if change in direction of flow is from horiz
Long turn double wye branch and eighth bend fitting
two fixtures are installed back to back or side by
drain pipe. Straight tees, elbows, and crosses may
lines. Do not change direction of flow more than 90

(164008) 221300- 11
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size of standard increaser and reducers shall be us ed if pipes of
different sizes are connected. Reducing size of dra inage piping in

direction of flow is prohibited.

J. Buried soil and waste drainage and vent piping s hall be laid beginning
at the low point of each system. Piping shall be in stalled true to
grades and alignment indicated with unbroken contin uity of invert. Hub
ends shall be placed upstream. Required gaskets sha Il be installed
according to manufacturer’s written instruction for use of lubricants,

cements, and other installation requirements.

K. Cast iron piping shall be installed according to CISPI's “Cast Iron
Soil Pipe and Fittings Handbook,” Chapter 1V, “Inst allation of Cast
Iron Soil Pipe and Fittings”

L. Aboveground copper tubing shall be installed acc ording to Copper
Development Association’s (CDA) “Copper Tube Handbo ok”.

M.  Aboveground PVC piping shall be installed accord ing to ASTM D2665.

Underground PVC piping shall be installed according to ASTM D2321.

N. If an installation is unsatisfactory to the COR, the Contractor shall
correct the installation at no cost to the Governme nt.

3.2 JO NT CONSTRUCTI ON
A. Hub and spigot, cast iron piping with gasket joi nts shall be joined in
accordance with CISPI's “Cast Iron Soil Pipe and Fi ttings Handbook” for
compression joints.
B. Hub and spigot, cast iron piping with calked joi nts shall be joined in
accordance with CISPI's “Cast Iron Soil Pipe and Fi ttings Handbook” for
lead and oakum calked joints.

C. Hubless or No-hub, cast iron piping shall be joi ned in accordance with
CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping
coupling joints.

D. For threaded joints, thread pipe with tapered pi pe threads according to
ASME B1.20.1. The threads shall be cut full and cle an using sharp disc
cutters. Threaded pipe ends shall be reamed to remo ve burrs and
restored to full pipe inside diameter. Pipe fitting s and valves shall

be joined as follows:

1. Apply appropriate tape or thread compound to ext ernal pipe threads
unless dry seal threading is required by the pipe s ervice.
2. Pipe sections with damaged threads shall be repl aced with new

sections of pipe.

(164008) 221300- 12
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E. Copper tube and fittings with soldered joints sh
to ASTM B828. A water flushable, lead free flux con
and a lead free alloy solder conforming to ASTM B32
F.  For PVC piping, solvent cement joints shall be u
surfaces shall be cleaned and dry prior to applying
solvent cement. Installation practices shall comply
joint shall conform to ASTM D2855 and ASTM D2665 ap
3.3 SPECI ALTY PI PE FI TTI NGS
A. Transition coupling shall be installed at pipe j
differences in pipe outside diameters.
B. Dielectric fittings shall be installed at connec
metal piping and tubing.
3.4 Pl PE HANGERS, SUPPORTS AND ACCESSORI ES
A. All piping shall be supported according to the |

Code (IPC), Section 22 05 11, COMMON WORK RESULTS F

these specifications. Where conflicts arise between

all be joined according
forming to ASTM B813
shall be used.

sed for joints. All
the primer and
with ASTM F402. The

pendixes.

oints with small

tions of dissimilar

nternational Plumbing

OR PLUMBING, and
these the code and

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING the most restrictive

or the requirement that specifies supports with hig
shortest spacing shall apply.
B. Hangers, supports, rods, inserts and accessories
shall be painted according to Section 09 91 00, PAI
copper hanger rods, hangers and accessories may be
tubing.
C. Horizontal piping and tubing shall be supported
inches) of each fitting or coupling.
D. Horizontal cast iron piping shall be supported w
maximum horizontal spacing and minimum hanger rod d
1. 40 mm or DN40 to 50 mm or DN50 (NPS 1-1/2 inch t
mm (60 inches) with 10 mm (3/8 inch) rod.
2. 75 mm or DN75 (NPS 3 inch): 1500 mm (60 inches)
inch) rod.
3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 inch t
mm (60 inches) with 18 mm (5/8 inch) rod.
4. 150 mm or DN150 to 200 mm or DN200 (NPS 6 inch t
mm (60 inches) with 20 mm (3/4 inch) rod.
5. 250 mm or DN250 to 300 mm or DN300 (NPS 10 inch
1500 mm (60 inch) with 23 mm (7/8 inch) rod.

E. The maximum spacing for plastic pipe shall be 1.

(164008) 221300 - 13
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F. Vertical piping and tubing shall be supported at
floor, and at intervals no greater than 4.6 m (15 f
G. In addition to the requirements in Section 22 05
RESULTS FOR PLUMBING, Floor, Wall and Ceiling Plate
shall have the following characteristics:
1. Solid or split unplated cast iron.
. All plates shall be provided with set screws.
. Height adjustable clevis type pipe hangers.

. Adjustable floor rests and base flanges shall be

a b~ W N

. Hanger rods shall be low carbon steel, fully thr
each end with two removable nuts at each end for po
hanger and locking each in place.

6. Riser clamps shall be malleable iron or steel.

7. Rollers shall be cast iron.

8. See Section 22 05 11, COMMON WORK RESULTS FOR PL
requirements on insulated pipe protective shields a
supports.

H. Miscellaneous materials shall be provided as spe

directed or as noted on the drawings for proper ins

hangers, supports and accessories. If the vertical

m (20 feet) for cast iron pipe additional support s

the center of that span. All necessary auxiliary st

provided to provide that support.

I. Cast escutcheon with set screw shall be provided
and ceiling penetration in exposed finished locatio
cabinets and millwork.

J. Penetrations:

1. Fire Stopping: Where pipes pass through fire par
smoke partitions, or floors, a fire stop shall be i
provides an effective barrier against the spread of
gases as specified in Section 07 84 00, FIRESTOPPIN
between raceways and openings shall be completely f
with the fire stopping materials.

2. Water proofing: At floor penetrations, clearance

completely sealed around the pipe and make watertig
as specified in Section 07 92 00, JOINT SEALANTS.

(164008) 221300 - 14
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K. Exhaust vents shall be extended separately throu

shall not connect to exhaust vents.
3.5 TESTS

A. Sanitary waste and drain systems shall be tested
or in sections.

B. Waste System tests shall be conducted before tre
fixtures are connected. A water test or air test sh
directed.

1. If entire system is tested for a water test, tig
openings in pipes except highest opening, and fill
to point of overflow. If the waste system is tested
tightly plug each opening except highest opening of
test, fill each section with water and test with at
foot) head of water. In testing successive sections
upper 3 m (10 feet) of next preceding section so th
pipe except upper most 3 m (10 feet) of system has
a test of at least a 3 m (10 foot) head of water. W
kept in the system, or in portion under test, for a
minutes before inspection starts. System shall then
joints.

2. For an air test, an air pressure of 34 kPa (5 ps
maintained for at least 15 minutes without leakage.
mercury column gage shall be used for the air test.

3. After installing all fixtures and equipment, ope
that all p-traps can be observed. For 15 minutes of
p-traps shall be inspected for leaks and any leaks
corrected.

4. Final Tests: Either one of the following tests m
a. Smoke Test: After fixtures are permanently conne

are filled with water, fill entire drainage and ven

smoke under pressure of .25 kPa (1 inch of water) w

machine. Chemical smoke is prohibited.
b. Peppermint Test: Introduce 60 ml (2 ounces) of p
each line or stack.
3.6 COWM SSI ONI NG

A. Provide commissioning documentation in accordanc

of Section 22 08 00, COMMISSIONING OF PLUMBING SYST

(164008) 221300- 15
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B. Components provided under this section of the sp ecification will be
tested as part of a larger system.
---END---

(164008) 221300 - 16
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SECTI ON 22 40 00
PLUMBI NG FI XTURES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Plumbing fixtures, associated trim and fittings
complete installation from wall or floor connection
and certain accessories.

B. A complete listing of all acronyms and abbreviat

necessary to make a
s to rough piping,

ions are included in

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

1. 2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A
C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI
D. Not Used.
E. Section 07 92 00, JOINT SEALANTS: Sealing betwee
finish surfaces.
F. Section 08 31 13, ACCESS DOORS AND FRAMES: Flush
G. Section 10 21 13, TOILET COMPARTMENTS: Through b
H. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI
I.  Section 22 08 00, COMMISSIONING OF PLUMBING SYST
commissioning, systems readiness checklist, and tra
J. 22 13 00, FACILITY SANITARY AND VENT PIPING.
1. 3 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. The American Society of Mechanical Engineers (AS
Al112.6.1M-1997 (R2012)..Supports for Off-the-Floor

for Public Use

A112.19.1-2013.......... Enameled Cast Iron and Enam
Fixtures
A112.19.2-2013.......... Ceramic Plumbing Fixtures
A112.19.3-2008.......... Stainless Steel Plumbing Fi
C. American Society for Testing and Materials (ASTM
A276-2013a.............. Standard Specification for
and Shapes

(164008) 224000 -1
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B584-2008............... Standard Specification for Copper Alloy Sand
Castings for General Applications
D. CSA Group:
B45.4-2008 (R2013)......Stainless Steel Plumbing Fi xtures
E. National Association of Architectural Metal Manu facturers (NAAMM):
AMP 500-2006............ Metal Finishes Manual
F. American Society of Sanitary Engineering (ASSE):
1016-2011............... Automatic Compensating Valv es for Individual

Showers and Tub/Shower Combinations
G. NSF International (NSF):

14-2013......ccccneee Plastics Piping System Comp onents and Related
Materials

61-2013................. Drinking Water System Compo nents — Health
Effects

372-2011................ Drinking Water System Compo nents — Lead Content

H. American with Disabilities Act (A.D.A)
I. International Code Council (ICC):

IPC-2015.......cccc..... International Plumbing Code
1.4 SUBM TTALS
A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, AND
SAMPLES.
B. Information and material submitted under this se ction shall be marked

“SUBMITTED UNDER SECTION 22 40 00, PLUMBING FIXTURE S”, with applicable

paragraph identification.

C. Manufacturer's Literature and Data including: Fu [l item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size,

connections, and capacity.

D. Operating Instructions: Comply with requirements in Section 01 00 00,

GENERAL REQUIREMENTS.

E. Completed System Readiness Checklist provided by the CxA and completed
by the Contractor, signed by a qualified technician and dated on the
date of completion, in accordance with the requirem ents of Section 22
08 00, COMMISSIONING OF PLUMBING SYSTEMS.

F.  Submit training plans and instructor qualificati ons in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

(164008) 224000 - 2
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1.5 QUALITY ASSURANCE
A. Bio-Based Materials: For products designated by the USDA'’s Bio-

Preferred Program, provide products that meet or ex ceed USDA

recommendations for bio-based content, so long as p roducts meet all

performance requirements in this specifications sec tion. For more
information regarding the product categories covere d by the Bio-
Preferred Program, visit

1.6 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data update

http://www.biopreferred.gov

d to include submittal
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to include submittal

review comments, substitutions and construction rev
inserted into a three ring binder. All aspects of s
maintenance procedures, including piping isometrics
all circuits, a written description of system desig

and sequence of operation shall be included in the
maintenance manual. The operations and maintenance
troubleshooting techniques and procedures for emerg
Notes on all special systems or devices such as dam
interlocks shall be included. A List of recommended
(manufacturer, model number, and quantity) shall be
Information explaining any special knowledge or too

required to employ shall be inserted into the As-Bu

C. The installing contractor shall maintain as-buil

completed phase for verification; and, shall provid

at the time of final systems certification testing.

are to be provided, and a copy of them in AutoCAD v
on compact disk or DVD. Should the installing contr
testing company to provide as-built or any portion
not be deemed a conflict of interest or breach of t

testing company’ requirement.

D. Certification documentation shall be provided to

prior to submitting the request for final inspectio
shall include all test results, the names of indivi
work for the testing agency on this project, detalil
followed for all tests, and certification that all

were within limits specified.
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PART 2 - PRODUCTS
2.1 MATERI ALS

A. Material or equipment containing a weighted aver
0.25 percent lead is prohibited in any potable wate
for human consumption, and shall be certified in ac
or NSF 372. Endpoint devices used to dispense water
meet the requirements of NSF 61.

B. Plastic pipe, fittings, and solvent cement shall
be NSF listed for the service intended.

2.2 STAI NLESS STEEL
A. Corrosion-resistant Steel (CRS):
1. Plate, Sheet and Strip: CRS flat products shall
composition requirements of any 300 series steel sp
A276.
2. Finish: Exposed surfaces shall have standard pol
polished) equal to NAAMM finish Number 4.
B. Die-cast zinc alloy products are prohibited.
2.3 STOPS

A. Provide lock-shield loose key or screw driver pa
straight stops or stops integral with faucet, with
type faucet whether specifically called for or not,
solid-surface, wood and metal casework, laboratory
pharmacy furniture. Locate stops centrally above or
accessible location.

B. Furnish keys for lock shield stops to the COR.

C. Supply from stops not integral with faucet shall
copper flexible tubing or flexible stainless steel
non-toxic polymer.

D. Supply pipe from wall to valve stop shall be rig
alloy pipe, i.e. red brass pipe nipple, chrome plat

E. Mental Health Area: Provide stainless steel drai
lavatories not installed in casework.

2. 4 ESCUTCHEONS

A. Heavy type, chrome plated, with set screws. Prov
plumbing fixtures and at each wall, ceiling and flo
exposed finished locations and within cabinets and

(164008) 224000 - 4
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2.5 LAM NAR FLOW CONTROL DEVI CE

A. Smooth, bright stainless steel or satin finish,
laminar flow device shall provide non-aeration, cle
flow that will not splash in basin. Device shall al
control restrictor and have vandal resistant housin
pr ohi bi t ed.

B. Flow Control Restrictor:

1. Capable of restricting flow from 32 ml/s to 95 m
gpm) for lavatories; 125 ml/s to 140 ml/s (2.0 gpm
sinks P-505 through P-520, P-524 and P-528; and 174
(2.75 gpm to 3.0 gpm) for dietary food preparation
or as specified.

2. Compensates for pressure fluctuation maintaining
above within 10 percent between 170 kPa and 550 kPa
psig).

3. Operates by expansion and contraction, eliminate
sediment build-up with self-cleaning action, and is
manual cleaning.

2.6 CARRI ERS

A. ASME A112.6.1M, with adjustable gasket faceplate
wall hung closets with auxiliary anchor foot assemb
support feet, and rear anchor tie down.

B. ASME A112.6.1M, lavatory, All lavatory chair car
of supporting the lavatory with a 250-pound vertica
the front of the fixture.

C. Where water closets, lavatories or sinks are ins
carriers are specified, provide one carrier to serv
lieu of individual carriers. The drainage fitting o
carrier shall be so constructed that it prevents th
fixture from flowing into the opposite fixture.

2.7 WATER CLOSETS

A. Not Used.

B. Not Used.

C. Water Closet (Wall Hung, ASME A112.19.2) office
elongated bowl, siphon jet 4.8 L (1.28 gallons) per
Top of seat shall be between 400 mm and 432 mm (16
inches) above finished floor. Handicapped water clo
set 450 mm (18 inches) above finished floor.

(164008) 224000 -5

chrome plated metal
ar, coherent laminar
so have a flow

g. Aerators are

I/'s (0.5 gpmto 1.5
to 2.2 gpm) for
ml/s to 190 ml/s

and rinse sinks

flow rate specified
(25 psig and 80

s mineral and

capable of easy

chair carriers for
ly, hanger rod

riers shall be capable

| load applied at

talled back-to-back and
e both fixtures in
f the back to back
e discharge from one

and industrial,
flush, wall outlet.
inches and 17

set shall have seat



Veterans Affairs Sioux Falls CT Scanner Prep

1. Seat: Institutional, extra heavy duty, chemical

plastic, open front less cover for elongated bowls,

molded bumpers, concealed check hinge with stainles

Seat shall be posture contoured body design. Color

2. Fittings and Accessories: Gaskets-neoprene; bolt
plated caps nuts and washers and carrier.

3. Flush valve: Large chloramines resistant diaphra
valve body, exposed chrome plated, sensor operated
override 25 mm (1 inch) screwdriver back check angl
vandal resistant cap, adjustable tailpiece, a high
vacuum breaker, spud coupling for 40 mm (1-1/2 inch
wall and spud flanges, solid-ring pipe support, and
adapter with cover tube and set screw wall flange.
cover, tailpiece and control stop shall be in confo
alloy classification for semi-red brass. Seat bumpe
integral part of flush valve. Set centerline of inl
inches) above seat.

D. NOT USED.
E. NOT USED.
F. NOT USED.
G. NOT USED.
H. NOT USED.
I. NOT USED.
J. NOT USED.
K. NOT USED.
L. NOT USED.
M. NOT USED.
2.8 URINALS - NOT USED.
2.9 BATHTUBS - NOT USED.
2.10 LAVATORI ES
A. Dimensions for lavatories are specified, Length
wall) and depth.
B. Brass components in contact with water shall con
percent lead content by dry weight. Faucet flow rat
(1.5 gpm) for private lavatories and either 1.9 L/m
liter (0.25 gallons) per cycle for public lavatorie
C. Not Used.
D. Not Used.

(164008) 22 4000 - 6
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E. Not Used.
F. Not Used.
G. Not Used.
H. Not Used.
I. Not Used.
J. Not Used.
K. Not Used.
L. Lavatory (Sensor Control, Gooseneck Spout, ASME

back, approximately 508 mm by 457 mm (20 inches by

mm (4 inches) minimum apron, first quality vitreous

for gooseneck spout. Set rim 864 mm (34 inches) abo

1. Faucet: Solid cast brass construction, chrome pl
spout with outlet 102 mm to 127 mm (4 inches to 5 i
Electronic sensor operated, 102 mm (4 inches) cente
wiring box 120/24 volt solenoid remote mounted tran
brass hot-cold water mixer adjusted from top deck w
design control handle and inline filter. Provide la
control device. Breaking the light beam shall activ
flow. Flow shall stop when user moves away from lig
steel access door with key operated cylinder lock.
13, ACCESS DOORS AND FRAMES All connecting wiring b
transformer, solenoid valve and sensor shall be cut
no excess hanging or wrapped up wiring allowed.

2. Drain: Cast or wrought brass with flat grid stra
tailpiece, brass, chrome plated.

3. Stops: Angle type. See paragraph “Stops”.

4. Trap: Cast copper alloy, 38 mm by 32 mm (1 1/2 i
inches) P-trap. Adjustable with connected elbow and
extension to wall. Exposed metal trap surface and c
hardware shall be chrome plated with a smooth brigh
trap parallel to wall.

5. Provide cover for exposed piping, drain, stops a

(164008) 224000 - 7
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M. NOT USED.

N. NOT USED.

.11 SINKS AND LAUNDRY TUBS - NOT USED.

.12 DI SPENSER, DRI NKI NG WATER - NOT USED.

13 SHOWER BATH FI XTURE - NOT USED.

14 EMERGENCY FI XTURES - NOT USED.

. 15 HYDRANT, HOSE BI BB AND M SCELLANEOQUS DEVI CES -
.16 MENTAL HEALTH PLUMBI NG FI XTURES - NOT USED.
PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

A. Fixture Setting: Opening between fixture and flo
shall be sealed as specified under Section 07 92 00
Bio-based materials shall be utilized when possible

B. Supports and Fastening: Secure all fixtures, equ
partitions, walls and related finish surfaces. Expo
and nuts in finished rooms shall be hexagonal, poli
brass with rounded tops.

C. Through Bolts: For free standing marble and meta
to Section 10 21 13, TOILET COMPARTMENTS.

D. Toggle Bolts: For hollow masonry units, finished

E. Expansion Bolts: For brick or concrete or other
6 mm (1/4 inch) diameter bolts, and to extend at le
into masonry and be fitted with loose tubing or sle
masonry. Wood plugs, fiber plugs, lead or other sof
prohibited.

F. Power Set Fasteners: May be used for concrete wa
inch) threaded studs, and shall extend at least 32
into wall.

G. Tightly cover and protect fixtures and equipment
and chemical or mechanical injury.

H. Where water closet waste pipe has to be offset d
interference, provide correct and additional piping
eliminate relocation of water closet.

I. Aerators are prohibited on lavatories and sinks.

J. If an installation is unsatisfactory to the COR,
correct the installation at no cost or additional t
Government.

(164008) 224000 - 8
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3.2 CLEANI NG
A. At completion of all work, fixtures, exposed mat erials and equipment
shall be thoroughly cleaned.
3.3 WATERLESS URI NAL
A. Manufacturer shall provide an operating manual a nd onsite training for
the proper care and maintenance of the urinals.
3.4 COWM SSI ONI NG

A. Provide commissioning documentation in accordanc e with the requirements
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST EMS.
B. Components provided under this section of the sp ecification will be

tested as part of a larger system.
3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep resentative for one
hour to instruct VA Personnel in operation and main tenance of the
system.

B.  Submit training plans and instructor qualificati ons in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

---END---

(164008) 224000 -9
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SECTI ON 22 62 00
VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. Central Laboratory and Healthcare Vacuum Systems : This section
describes the labor, equipment, and services necess ary for and
incidental to the installation of piped medical vac uum systems and
medical vacuum and waste anesthesia gas disposal sy stems (WAGD).
Medical vacuum and WAGD systems shall be installed started, tested, and
ready for use. The scope of work shall include all necessary piping,
fittings, valves, cabinets, station outlets and inl ets, rough ins,
ceiling services, gages, alarms including low volta ge wiring, vacuum
pumps, electric motors and starters, receivers, and all necessary
parts, accessories, connections and equipment for a complete and
operational system. Match existing station inlet te rminal connections.

B. The contractor shall provide all elements and ac cessories required for
a complete system according to the most recent edit ion of NFPA 99, Gas

and Vacuum Systems.

C. All necessary connections to owner furnished equ ipment shall be made as
indicated on the contract documents. A separate con struction isolation
valve shall be made at the point of connection to a n existing vacuum
system.

D. Electrical power and control wiring for vacuum p ump(s), WAGD
Producer(s), ceiling columns, alarms wiring from eq uipment to alarm
panels, and modular accessories associated with the system(s) shall be
included.

E. Pressure testing, cross connection testing and f inal testing per NFPA

99 shall be performed.

F.  Not Used.G. Coordinate with owner retained verif ier for final
verification of the systems. Make corrections as re quired, including
additional testing if necessary to attain full cert ification.

H. A complete listing of all acronyms and abbreviat ions are included in

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1. 2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES.
C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI REMENTS.

(164008) 226200 -1
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D. Not Used.

E. Section 07 84 00, FIRESTOPPING: Sealing around p
maintain the integrity of time rated construction.

F. Section 07 92 00, JOINT SEALANTS: Sealing around
through the floor to prevent moisture migration.

G. Section 10 25 13, PATIENT BED SERVICE WALLS: Pre
patient units (PBPU).

H. Not Used.

I. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI

requirements and items common to more than one sect

J. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR

Electric motors.

K. SECTION 22 08 00, COMMISSIONING OF PLUMBING SY
L. Section 22 63 00, GAS SYSTEMS FOR LABORATORY AND

Laboratory and healthcare gases and vacuum alarms.

ipe penetrations to

pipe penetrations

fabricated bedside

NG: General

ion of Division 22.
PLUMBING EQUIPMENT:

STEMS.

HEALTHCARE FACILITIES:

M. SECTION 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES:

Laboratory and healthcare gas piping and equipment.

N. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
interface with BAS.

O. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C

Control wiring.

P. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC

Q. Section 26 27 26, WIRING DEVICES: Electrical wir
R. Section 26 29 11, MOTOR CONTROLLERS: Motor start

1.3 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced

basic designation only.

B. American Society of Mechanical Engineers (ASME):
A13.1-2007 (R2013)......Scheme for the Identificati

B16.15-2013............. Cast Copper Alloy Threaded
125 and 250
B16.22-2013............. Wrought Copper and Copper A
Pressure Fittings
B16.50-2013............. Wrought Copper and Copper A
Pressure Fittings
B40.100-2013............ Pressure Gauges and Gauge
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ASME Boiler and Pressure Code -

BPVC Section IX-2015....Welding, Brazing, and Fusin g Qualifications
C. American Society of Sanitary Engineers (ASSE):
6000 Series-2012........ Professional Qualifications Standard for
Medical Gas Systems Personnel
D. American Society for Testing and Materials (ASTM ):
B43-2014................ Standard Specification for Seamless Red Brass
Pipe, Standard Sizes
B687-1999 (2011)........ Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples
B819-2000 (R2011)....... Standard Specification for Seamless Copper Tube
for Medical Gas Systems
D1785-2012.............. Standard Specification for Poly (Vinyl
Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120
E. American Welding Society (AWS):
A5.8M/A5.8-2011-AMDL....Specification for Filler Me tals for Brazing and
Braze Welding
B2.2/B2.2M-2010......... Specification for Brazing P rocedure and

Performance Qualification
F. Compressed Gas Association (CGA):

P-9-2008................ The Inert Gases: Argon, Nit rogen, and Helium
G. Manufacturing Standardization Society (MSS):
SP-72-2010a............. Ball Valves with Flanged or Butt-Welding Ends
For General Service
SP-110-2010............. Ball Valves Threaded, Socke t-Welding, Solder
Joint, Grooved and Flared Ends
H. National Electrical Manufacturers Association (N EMA):
ICS 6-1993 (R2001, R2006) Industrial Control and Sy stems Enclosures
I. National Fire Protection Association (NFPA):
70-2014.........uu..... National Electrical Code
99-2015.......cceveeee. Health Care Facilities Code
1.4 SUBM TTALS
A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, AND
SAMPLES.

(164008) 226200 - 3
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B. Information and material submitted under this se ction shall be marked
“SUBMITTED UNDER SECTION 22 62 00, VACUUM SYSTEMS F OR LABORATORY AND
HEALTHCARE FACILITIES”, with applicable paragraph i dentification.

C. Manufacturer's Literature and Data including: Fu Il item description and
optional features and accessories. Include dimensio ns, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

1. Complete specifications for the product intended to be installed,

dimensional drawings, and wiring schematics.

2. Package drawing indicating package style, dimens ions when complete,
method of disassembly and sizes of subsections for rigging and
installation.

. Piping.

. Valves.

. Inlet and outlet cocks

. Valve cabinets.

. Gages.

o N o 01 b~ W

. Station inlets, and rough in assemblies.

9. Ceiling services.

10. Alarm controls and panels.

11.Vacuum switches.

12.Vacuum bottle brackets.

13.Vacuum pump systems (Provide certified pump tes t data at startup):
a. Pumps: Manufacturer and model.

b. Pump performance curves.

c. Pump operating speed (RPM).

d. Capacity: Free air exhaust from 65 and 80 kPa (1 9 and 24 inches
Hg) gage vacuum (L/s) (SCFM).
e. Capacity: Expanded air capacity at 65 and 80 kPa (19 and 24

inches Hg) gage vacuum (L/s) (SCFM).
f. Type of bearing in pump.
g. Type of lubrication.
h. Type and adjustment of drive.
i. Electric motors: Manufacturer, frame and type.
j- Speed of motors (RPM).
k. Current characteristics and horsepower of motors
I. Receiver capacity and rating.

m. Silencers: Manufacturer, type and model.

(164008) 226200 -4
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D. Station Inlets: A letter from manufacturer shall
that inlets are designed and manufactured to comply
shall bear label of approval as an assembly, of Und
Laboratories, Inc., or Associated Factory Mutual Re

E. Certification: The completed systems have been i
purged and analyzed in accordance with the requirem
specification. Certification shall be submitted to

F. A notarized affidavit from the verifier stating
undertakes to verify this project and thus agrees t
themselves from supplying any equipment which shall
scope of their verification. No verifier who suppli
be permitted to verify that equipment. Statement de
vacuum system manufacturer has no fiduciary interes
and that the verifier is not an agent or representa
system manufacturer. Statement declaring that the c
fiduciary interest in the third party verifier and
verifier has no fiduciary interest in the contracto

G. Completed System Readiness Checklist provided by

by the contractor, signed by a qualified technician
date of completion, in accordance with the requirem
08 00, COMMISSIONING OF PLUMBING SYSTEMS.

H.  Submit training plans and instructor qualificati

the requirements of Section 22 08 00, COMMISSIONING

SYSTEMS.
1.5 QUALI TY ASSURANCE
A. Contractor shall include with submittals an affi

compliance with all relevant paragraphs of NFPA 99

Personnel assembling medical vacuum and WAGD system

5.1.10.11.10 “Qualification of Installers” and hold

endorsements as under ASSE Standard Series 6000. Th

on company letterhead, furnish documentation attest
installed piping materials were purchased cleaned a
requirements of NFPA 99 5.1.10.1 and 5.1.10.2. Elec
systems and Medical vacuum Alarms are to be UL list
with label affixed. Medical vacuum and WAGD control
accordance with NEC.

B. Equipment Installer: The equipment installer sha
documentation proving that the personnel installing

(164008) 226200 -5
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the standards set by ASSE Standard Series 6000. Sho
qualifications and previous experience in installin
equipment on three similar projects. Submit names,
addresses of referenced projects. The equipment ins
the following coordination functions:
1. Coordinate with other trades to ensure timely in
avoid conflicts and interferences.
2. Coordinate and field verify with the metal stud
and/or mason to ensure anchors, sleeves and similar
provided in sufficient time to avoid delays; chases
properly sized and prepared.
3. Coordinate with VA to ensure medical vacuum inle
supplied or contractor supplied, in walls, ceiling
is provided by the same Medical Vacuum Equipment Ma
satisfactory to the owner.
4. The contractor shall coordinate with the Medical
Verifier to deliver a complete, operational, and te

installation ready for owner’s use.

C. Equipment Supplier: The Equipment supplier shall

of installing equivalent product at three installat
project that has been in satisfactory and efficient
years. Names, phone numbers, and addresses where th

installed shall be submitted for verification.

D. Medical Gas System Testing Organization: The Med

shall show documentation proving that the medical g
the standards set by ASSE Standard Series 6000. The
conducted by a party technically competent and expe
of medical gas pipeline testing. Such testing shall

third party testing company independent of the inst

contractor.

E. Names of three projects where testing of vacuum

performed by the testing agency shall be provided.
project, names of such persons at that project who
for the project owner, or who accepted the report f
owner, and a written statement that the projects li
of similar scope to that set forth in this specific
included in the documentation.
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F. The testing agency's detailed procedure shall be followed in the
testing of this project and submitted to COR 10 wor king days prior to
testing. In the testing agency’s procedure document ation, include
details of the testing sequence, procedures for cro SS connection tests,
outlet function tests, alarm tests, purity tests, e tc., as required by
this specification. For purity test procedures, dat a on test methods,
types of equipment to be used, calibration sources and method

references shall be submitted.

G. Installation and Startup: The manufacturer shall provide factory
authorized representatives to review the installati on and perform the
initial startup of the system. The factory authoriz ed representatives
shall submit a report to the COR and to the Contrac tor. The Contractor
shall make all corrections identified by the factor y authorized
representative at no additional cost or time to the Government.

H. Certification: The Final inspection documentatio n shall include all
test results, the names of individuals performing w ork for the testing
agency on this project, detailed procedures followe d for all tests, and
certification that all results of tests were within limits allowed by

this specification.

|. Bio-Based Materials: For products designated by the USDA's Bio-
Preferred Program, provide products that meet or ex ceed USDA
recommendations for bio-based content, so long as p roducts meet all
performance requirements in this specifications sec tion. For more
information regarding the product categories covere d by the Bio-
Preferred Program, visit http://www.biopreferred.gov

1. 6 MAI NTENANCE SUPPORT

A. The medical vacuum equipment manufacturer shall demonstrate a national
factory direct service capability able to perform m ajor overhauls. The
medical vacuum equipment manufacturer shall provide factory direct
preventative maintenance contract. The medical vacu um equipment
manufacturer shall provide formal maintenance train ing courses. See
paragraph “Demonstration and Training” for addition al requirements for
training. Servicer shall be no more than 100 miles away, be capable of
responding within 4 hours, and provide certified pe rsonnel to perform
all work.

1.7 AS-BU LT DOCUMENTATI ON

(164008) 226200 -7
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A. Submit manufacturer’s literature and data update d to include submittal

review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to include submittal
review comments, substitutions and construction rev isions shall be //
in electronic version on compact disc or DVD // ins erted into a three
ring binder. All aspects of system operation and ma intenance
procedures, including piping isometrics, wiring dia grams of all
circuits, a written description of system design, ¢ ontrol logic, and
sequence of operation shall be included in the oper ation and
maintenance manual. The operations and maintenance manual shall include
troubleshooting techniques and procedures for emerg ency situations.
Notes on all special systems or devices such as dam per and door closure
interlocks shall be included. A List of recommended spare parts
(manufacturer, model number, and quantity) shall be furnished.
Information explaining any special knowledge or too Is the owner shall
be required to employ shall be inserted into the As -Built
documentation.

C. The installing contractor shall maintain as-buil t drawings of each
completed phase for verification; and, shall provid e the complete set
at the time of final systems certification testing. As-built drawings
are to be provided, and a copy of them in Auto-CAD version 2017
provided on compact disk or DVD. Should the install ing contractor
engage the testing company to provide as-built or a ny portion thereof,
it shall not be deemed a conflict of interest or br each of the ‘third

party testing company’ requirement.

D. Certification documentation shall be provided to COR 10 working days
prior to submitting the request for final inspectio n. The documentation
shall include all test results, the names of indivi duals performing
work for the testing agency on this project, detalil ed procedures
followed for all tests, and certification that all results of tests

were within limits specified.
PART 2 - PRODUCTS
2.1 GENERAL PRODUCT REQUI REMENTS

A. A single Medical Vacuum Equipment Manufacturer s hall supply the medical
vacuum system(s) and equipment to include outlets, valves and gauges,
valve boxes, alarm panels, manifolds, medical air, instrument air,

vacuum and WAGD sources.

(164008) 226200 - 8
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2.2 PI PING

A. Copper Tubing: Copper tubing shall be type "K" o
seamless copper tube, hard drawn temper, with wroug
conforming to ASME B16.22 or brazing fittings compl
B16.50. The copper tubing size designated reflects
diameter. All tubing and fittings shall be labeled
"OXY/MED", "ACR/MED", or "MED".

B. Brazing Alloy: The brazing alloy shall comply wi
Classification BCuP, greater than 538 degrees C (10
melting temperature. Flux shall be strictly prohibi
copper connections.

C. Screw Joints: Screw joints shall use polytetrafi
tape.

D. Use only copper or stainless steel pipes for dis
product (exhaust pipes).

E. Memory metal couplings shall have temperature an
less than that of a brazed joint.

F. Piping identification labels shall be applied at
in accordance with NFPA 99. Supplementary color ide
in accordance with CGA Pamphlet C-9.

G. Special Fittings: The following special fittings
be used in lieu of brazed joints:

1. Memory-metal couplings having temperature and pr
joints not less than that of a brazed joint.

2. Listed or approved metallic gas tube fittings th
provide a permanent joint having the mechanical, th
sealing integrity of a brazed joint.

3. Dielectric fittings where required by the manufa
medical equipment to electrically isolate the equip
piping distribution system.

4. Axially swaged, elastic strain preload fittings
metal seal having pressure and temperature ratings
that of a brazed joint and when complete are perman
separable.
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2.3 EXPOSED LABORATORY AND HEALTHCARE VACUUM PI PI NG - NOT USED.
2.4 VALVES

A. Ball: Ball valves shall be in line, other than z one valves in cabinets.

(164008)

1. 65 mm or DN65 (2-1/2 inches) and less: Ball valv
body, MSS SP-72 and MSS SP-110, Type I, Class 150,
tubing extensions for brazed connections, full port
or double union end connections, Teflon seat seals,
kPa (600 psig) WOG minimum working pressure, with |
handle.

2. 75 mm or DN75 to 100 mm or DN100 (3 to 4 inches)
be brass body, MSS SP-72 and MSS SP-110, Type ll, C
with tubing extensions brazed to flanges, full port
double seal, Teflon seals, full flow, 4138 kPa (600
minimum working pressure, with locking type handle.

B. Check:

1. 75 mm or DN75 (3 inches) and less: Check valves
bronze body, straight through design for minimum pr
spring loaded, self-aligning with Teflon cone seat,
silent operation, supplied NPT female threads at ea
direction arrow permanently cast into body, 2758 kP
minimum working pressure.

2. 100 mm or DN100 (4 inches) and greater: Check va
body, bronze trim, swing type, vertical or horizont
flange connection, 1035 kPa (150 psig) WSP with flo
permanently cast into body.

C. Zone valve in cabinet shall be ball valve with b

three piece or double union end connections, replac
seals, Teflon stem seal, 4138 kPa (600 psig) WOG, ¢
working pressure or vacuum service to 100 kPa (29.5
proof stem, one quarter turn of handle to completel
Tubing extensions, factory brazed, pressure tested,
service shall be provided. A 3.2 mm (1/8 inch) NPT
provided for a 50 mm (2 inch) diameter monitoring g
the shut-off valve. Zone valves shall be securely a
cabinet and provided with type“K” copper tube exten
connection to system piping outside the cabinet. Zo
products of one manufacturer, and uniform throughou

overall size and appearance. Trim with color coded
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color coded stick on labels. Valves shall be in cab inets such that

cover window cannot be in place when any valve is i n the closed
position. Color coding for identification plates an d labels is as
follows:
SERVICE LABEL IDENTIFICATION COLORS MFG. STD. CLR.
MEDICAL VACUUM  Black letters on white background WHITE
Evacuation White letters on violet background VIOLET
(Waste Gas)

2.5 VALVE CABI NETS
A. Valve cabinets shall be flush mounted, commercia lly available item for

use with medical gas services, constructed from ste el not lighter than

1.3 mm (18 gage) steel or extruded aluminum not lig
gage). The valve cabinets shall be rigidly assemble
to accommodate all valve(s) and fittings indicated.
predrilled to receive pipe connections. These pipe
made outside of the valve box. Anchors shall be pro
cabinet to wall construction. Openings in cabinet s
dust tight. Bottom of cabinet shall be located 1375

inches) above finished floor.

B. Engraved rigid plastic identification plate shal

wall above or adjacent to the cabinet. Color code i

to match gas identification colors as indicated abo
plate shall be clearly visible at all times. Inscri
provided on plate to read in substance: "VALVE CONT
ROOMS." The final wording shall be approved by the

C. Cover plate: The cover plate shall be fabricated

sheet metal with satin chromed finish, extruded ano
0.85 mm (22 gage) stainless steel. A cover window s
replaceable plastic, with a corrosion resistant dev

to window for emergency window removal. The followi

permanently painted or stenciled on window: "FOR EM

VALVES ONLY, SHUT-OFF VALVES FOR PIPED GASES", or e

The valve cabinet shall be configured such that it
install window with any valve in the closed positio
have a pressure gauge upstream of valve and this pr

inside valve box.
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D. Cabinets and isolation valves shall be located a
the contract documents, and at a minimum, so as to
of each smoke compartment separately. Each cabinet
than one smoke compartment.
2.6 GACES
A. Vacuum Gages:

1. For vacuum line adjacent to source equipment the

comply with ASME B40.100, vacuum gage type, size 11

inches), gage listed for vacuum, accurate to within
with metal case. The vacuum gage range shall be O t
29.5 inches Hg). Dial graduations and figures shall
white background, or white on a black background. L
vacuum service. A gage cock shall be installed. Dua
shall be installed for vacuum system.

2. For vacuum service upstream of main shut-off val
inches) diameter gage shall be provided with steel
tube and brass movement, dial range 0 to 100 kPa (0
Hg). Dual scale gages shall be provided for vacuum

2.7 STATI ON | NLETS
A. Vacuum Station inlets:

1. Station inlets shall be for designated service,
quick coupler, quick disconnect type with inlet sup

2. The outlet station shall be made, cleaned, and p
standards and shall be UL listed and CSA certified.

3. A coupler shall be provided that is non-intercha
services, and leak proof under three times normal w

4. Each station inlet shall be equipped with an aut
conform with NFPA 99. Valves shall be placed in the
provide easy access after installation for servicin
replacement, and to facilitate line blow-out, purgi

5. Each inlet shall be securely fastened to structu
with a capped stub length of 7 mm (1/4 inches) (10
diameter) (3/8 inches outside diameter) tubing for
supply tubing. Stub tubing shall be labeled for app
Rough in shall be indexed and gas specified latch v
interchangeable safety keying with color coded gas

identification.
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6. Rough-in kits and test plugs for PBPU shall be f
specification but installed by manufacturer of PBPU
test specified herein.

7. Completion kits (valve body and face plate) shal
the remainder of required tests.

B. For Ceiling Hose Drops:

1. Brass, stainless steel or chromed metal non-inte
connections for appropriate service to conform with

2. Hose assemblies shall be furnished for all ceili
finished ceiling height as indicated on the contrac
hose shall be provided with a heavy chain type dual
vacuum. Retractors made of stainless steel are proh
450 mm (18 inches) of hose length shall be provided

3. Each station inlet shall be equipped with an aut
conform with NFPA 99. Valves shall be placed in the
provide easy access after installation, for servici
replacement, and to facilitate line blow-out, purgi

4. Each inlet shall be securely fastened to structu

with a capped stub length of 7 mm (1/4 inches) (10
outside diameter) tubing for connection to supply t
tubing shall be labeled for appropriate service for
installation. The installation shall be adjusted to
variations in plaster or cover thickness.

2.8 STATION I NLETS - NOT USED.

2.9 STATION | NLET ROUGH I N

A. Station inlet rough in shall be flush mounted, a

corrosion. Rough in shall be anchored securely to u

construction.

B. The modular cover plate shall be constructed fro

piece 0.85 mm (22 gage) stainless steel or 1.6 mm (

plated metal, secured to rough in with stainless st

plated countersunk screws. The latch mechanism shal

one handed, single thrust mounting and one handed f

secondary equipment.

C. Cover Plate for PBPU shall be one piece with con
as indicated for modular cover plate.
D. Permanent, metal or plastic, identification plat

securely fastened at each inlet opening, with inscr
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appropriate service using color coded letters and b
plates shall have letters embossed on baked on enam

coding for identification plates is as follows:

ackground. Metal
el background. Color

SERVI CE LABEL

| DENTI FI CATI ON PLATE COLORS

MEDICAL VACUUM

Black letters on white background

EVACUATION
(Waste Gas)

White letters on violet background

CEI LI NG SERVI CES - NOT USED.
VACUUM SW TCHES

. Vacuum switches shall be general purpose, contac

allowing both high and low set points, with contact

a protective dust cover. The vacuum switch shall ha

range set by inside or outside adjustment. Vacuum s

activate when indicated by alarm requirements. One

DISS demand check valve) shall be used for each sen
VACUUM BOTTLE BRACKET

. Vacuum bottle bracket shall be single plate of o

gage) stainless steel or 1.6 mm (16 gage) chromium

aluminum, finish matching cover of adjoining vacuum

components shall be of same material as plate and a

securely to structure. The bracket shall be provide

bottle holder for each vacuum wall inlet.
LABORATORY VACUUM SYSTEMS - NOT USED.
VEDI CAL VACUUM SYSTEMS

. Provide a complete medical vacuum package, compl

all respects, as specified and scheduled in the con
components shall be factory packaged (pre-wired and
steel base, or tank mounted. All package piping sha
type “K” rigid copper. Provide discharge separator.

. All components shall be duplex and valved (or ch

NFPA 99) to allow service to any component without
service to the facility during any maintenance oper
condition of single fault failure. The design load

the largest single unit out of service. Each pump e

isolated by a union fitting permitting capping for

. A complete and operational plant (source equipme

consisting of pumps, receiver and controls capable
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scheduled capacity with one pump out of service. Al
be indicated in SCFM at 483 mm (19 inches Hg) and 6

Hg).

D. System shall be completely factory assembled, re

interconnection between modules on site. Systems re
assembly other than interconnection are prohibited
components removed for shipping is permitted).

E. Motor and Starter: Maximum 40 degrees C (104 deg

temperature rise, close coupled to a NEMA rated, Hi
motor with a service factor of 1.15, ball bearings,

current, voltage, phase and cycle specified in Sect

| capacities shall
00 mm (24 inches

quiring only
quiring on site
(replacement of

rees °F) ambient
gh Efficiency, TEFC
for operation with
ion 22 05 12,

GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENMotor shall be of

such capacity that brake horsepower required by dri
normal rated capacity will not exceed nameplate rat
Provide each motor with automatic, fully enclosed,

type specified in Section 26 29 11, MOTOR CONTROLLE

F. Each pump shall include inlet and outlet flex co

the medical vacuum equipment manufacturer.

G. Programmable Logic Controllers (PLC) or Direct D

can be used to implement operating logic. Controls
memory and EPROM backup. Controls shall control the
alternation lead-lag of the vacuum pumps with provi
simultaneous operation if required, and automatic a

or lag unit if required. A lag alarm on control cab

for the master alarm shall be provided.

H. The complete control system and all electrical ¢

ICS 6, Type 12 and UL labeled. The control system s

1. Automatic lead/lag sequencing including self ad]
timers which adaptively optimize the number of pump
demand.

2. Circuit breaker disconnects for each vacuum pump
operators. Units with fuses instead of circuit brea
circuit are prohibited. The control system shall in
automatic minimum run time adjustment to automatica
time based on demand.

3. Full voltage motor starters with overload protec

4. Redundant 120 volt control circuit transformers.
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5. Visual and audible reserve unit alarm with isola
remote alarms and audio cancel.

6. Control cabinet shall have lighted HOA selector

7. Panel mounted vacuum gauge, external visual ligh
status, audible and visual signals for thermal over
discharge filter differential pressure or back pres
alarm silence button.

8. Contacts for external oil discharge filter diffe
back pressure alarm

9. If silence has been pressed, audible and visual
reactivated upon second alarm condition. Alarm shal
correction of original signal.

10. Runtime hour-meter for each pump.
I. Not Used.
J. Not Used.
K. Not Used.
L. Not Used.
M. Not Used.
N. The complete medical vacuum system and all elect
be factory tested prior to shipment by the medical
manufacturer.
O. Not Used.
P. Controls:

1. Automatic: Adjustable, vacuum operated, automati
to start and stop motor at receiver vacuum indicate
duty alternator, automatic, operating on a timed ba
the pumps by time forced alternation.

2. Control panel: Housed in a NEMA ICS 6, Type 12,
enclosure; prewired to include all specified electr
and electro pneumatic devices. Include wiring diagr
descriptions in the cabinet. Include the following:
a. Circuit breakers for each control and motor circ
b. Hand off automatic selector switch for each pump
c¢. Hour meter for each pump.

d. Control circuit transformers.

e. One magnetic motor starter for each pump.
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f. Provide panel with external visual (lights, red

green for off) and audible (horn/buzzer) signals. T

provided include:

1) Pump in operation (visual only).

2) Thermal overload shutdown (visual and audible).

3) Oil discharge filter differential pressure or ba
alarm (visual), with contacts for external signal.
master alarm panel.

4) Cancel button, which shall silence an audible al
reactivate should a second alarm occur while the ho
silenced, and reset automatically upon correction o

original signal.

Q. Receiver Tank: The receiver tank shall be welded
compliance with ASME Section VIII, 850 kPa (125 psi
stamped and certified. The receiver tank shall be e
gage and gage glass. The receiver tank shall be of
to ensure practical on/off operation of pumps.

R. Bio-Hazard Safety Statement: "BIOHAZARD CAUTION:

material inside vacuum pipelines and vacuum equipme

contaminated with blood and other potentially infec

Construction and service personnel shall use proper

EQUIPMENT and practice UNIVERSAL PRECAUTIONS when o

vacuum systems."
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. All installation shall be performed in strict ac
5.1.10. Brazing procedures shall be as detailed in
Brazing shall be performed only by brazers qualifie
5.1.10.11.10. Where piping runs underground, the in
made in accordance with NFPA 99 5.1.10.11.5.
B. Contractor shall furnish 200 mm (4 inches) high
pads. The contractor shall furnish inertia bases in
housekeeping pads where the equipment installed is
by the manufacturer. Anchor bolts shall be cast int
C. Cast escutcheon shall be installed with set scre
and ceiling penetration in exposed finished locatio

cabinets and millwork.
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D. Open ends of tube shall be capped or plugged at all times or otherwise
sealed until final assembly to prevent infiltration of any foreign
matter.

E. Piping shall be cut square and accurately with a tube cutter ( sawing is
prohi bi t ed) to measurements determined at place of installati on. The
tubing shall be reamed to remove burrs, being caref ul not to expand
tube, and so no chips of copper remain in the tube. The tubing shall be
worked into place without springing or forcing. The tubing shall be
bottomed in socket so there are no gaps between tub e and fitting. Care
shall be exercised in handling equipment and tools used in cutting or
reaming of tube to prevent oil or grease from being introduced into the
tubing. Where contamination has occurred, material shall be no longer
suitable for vacuum service and new, sealed tube se ctions used.

F. Piping shall be supported with pipe trays or han gers at intervals as
shown on the contract drawings or as defined in NFP A99. Piping shall

not be supported by other piping. Isolation of copper piping from

dissimilar metals shall be of a firm, positive natu re. Duct tape is

prohi bited as an isolation nmateri al .

G. Valves and other equipment shall be rigidly supp orted to prevent strain

on tube or joints.

H. Piping exposed to physical damage shall be prote cted.

I. During any brazing operation, the interior of th e pipe shall be purged
continuously with oil free, dry nitrogen NF, follow ing the procedure in
NFPA 99 5.1.10.4.5. At the completion of any sectio n, all open pipe
ends shall be capped using an EXTERNAL cap. The flo w of purged gas
shall be maintained until joint is cool to touch. T he use of flux is
prohibited when making of joints between copper to copper pipes and
fittings.

J. Threaded joints in piping systems shall be avoid ed whenever possible.

Where unavoidable, make up the male threads with

polytetrafluoroethylene (such as Teflon) tape. Liqu id sealants are
prohibited.
K. Tubing shall not be bent. Fittings shall be used in all change of

direction or angle.

L. After installation of the piping, but before ins tallation of the outlet
valves, blow lines clear using nitrogen NF per NFPA 99.

M. Ceiling column assembly shall be supported from heavy sub-mounting
castings and furnished with the unit as part of rou gh in. Ceiling

(164008) 226200 - 18
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columns shall be anchored with 15 mm (1/2 inch) dia

to angle iron frame supported from structural ceili
N. Two 25 mm (1 inch) minimum conduits shall be pro

column assembly to the adjacent corridor, one for m

tubing and wiring and one for monitor wiring, and f

signal cabling network.

O. Pressure and vacuum switches, transmitter and ga

to be easily accessed, and provide access panel whe

plaster ceiling. Pressure switch and sensors shall

orifice nipple between the pipe line and sensors.

P. Pipe labeling shall be applied during installati
after installation is completed. Size of legend let
accordance with ASME A13.1.

Q. After initial leakage testing is completed, the

to remain pressurized with testing gas until testin

final tests.
R. Penetrations:

1. Fire Stopping: Where pipes pass through fire par
smoked partitions, or floors, fire stopping shall b
provides an effective barrier against the spread of
gases as specified in Section 07 84 00, FIRESTOPPIN
between raceways and openings with the fire stoppin
be completely filled and sealed.

2. Water proofing: At floor penetrations, clearance
completely sealed around the pipe and made watertig
as specified in Section 07 92 00, JOINT SEALANTS.

S. A vacuum gage 40 mm (1-1/2 inch) diameter shall
downstream of each valve located in a zone valve ca
T. Zone valves shall be provided in cabinets where

each Operating Room and a minimum one zone valve as

outlets.

U. Piping shall be labeled with name of service, id

direction of flow. Where non-standard pressures are

shall be labeled. Labels shall be placed at least o

feet) of linear run or once in each story (whicheve

A label shall additionally be placed immediately on

wall or floor penetrations. Pipe labels shall be se

type or other water resistant material with permane
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in accordance with NFPA 99 Table 5.1.11 and shall b

sides of the pipe. Each master alarm signal shall b
function after ring out. Each zone valve shall be |

alarm labeled for the area of control or surveillan

Labels shall be permanent and of a type approved by

V. Alarms and valves shall be labeled for service a
controlled. Coordinate with the VAMC for final room

designations. Valves shall be labeled with name and

color of the gas and direction of flow.
3.2 I NSTALLER TESTI NG
A. Prior to declaring the lines ready for final ver
installing contractor shall strictly follow the pro
verification as described in NFPA 99 5.1.12.2 and a
over the notarized signature of an officer of the i
the following;

1. That all brazing was conducted by brazers qualif

Series 6000 and holding current medical gas endorse

2. That all brazing was conducted with nitrogen pur
NFPA 99 5.1.10.4.5).

3. That the lines have been blown clear of any cons

using oil free dry nitrogen or air are clean and re

(Procedure per NFPA 99 5.1.12.2.2).
4. That the assembled piping, prior to the installa

maintained a test pressure 1 1/2 times the standard
in NFPA 99 Table 5.1.11 without leaks. (Procedure p

5.1.12.2.3).
5. That after installation of all devices, the pipe

free for 24 hours at a pressure 20 percent above th
pressures listed in NFPA 99 Table 5.1.11. (Procedur

5.1.12.2. 6)

6. That the systems have been checked for cross con
were found. (Procedure per NFPA 99 5.1.12.2.4)

7. That the manufacturer has started up all medical

medical vacuum pumps WAGD producers, liquid oxygen

manifolds, and that they are in operating order.
B. Four originals of the affidavit, shall be distri

(1) to the general contractor, and (1) to the verif
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3.3 VERI FI ER TESTI NG
A. Prior to handing over the systems to VAMC, the ¢

a verifier acceptable to the engineer of record and

strictly the procedures for verification as describ

5.1.12.3 and provide a written report and certifica

notarized signature of an officer of the verificati

company letterhead which contains at least the foll

1.

(164008)

A current ACORD insurance certificate indicating
liability coverage in the minimum amount of $1 Mill
occurrence, and general aggregate liability in the
$1 Million, valid and in force when the project is

General liability insurance alone is not acceptable

. An affidavit bearing the notarized signature of

verification company stating that the verification
the supplier of any equipment used on this project
report and that the verification contractor has no
or pecuniary interest in, the manufacturer, seller,
any equipment used on this project or tested in thi

. A listing of all tests performed, listing each s

and alarm included in the testing.

. An assertion that all tests were performed by a

System Certified Medical Gas or vacuum Verifier or
qualified to perform the work and holding valid qua
ASSE 6030 and under the immediate supervision a Ver
the names, credential numbers and expiration dates

individuals working on the project.

. A statement that equipment used was calibrated a

last six months by a method traceable to a National
Standard Reference and enclosing certificates or ot
such calibration(s). Where outside laboratories are

on site equipment, those laboratories shall be name

original reports enclosed.

. A statement that where and when needed, equipmen

during the verification process and describing the

. A statement that the systems were tested and fou

debris to a procedure per NFPA 99 5.1.12.3.7.

. The flow from each outlet when tested to a proce

5.1.12.3.10.
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9. A statement that the systems were tested and fou
connections to a procedure per NFPA 99 5.1.12.3.3.
10. A statement that the systems were tested and fo
contaminants to a procedure per NFPA 99 5.1.12.3.8
purity standard shall be 2 ppm difference for halog
hydrocarbons and 1 ppm total hydrocarbons (as metha
11. Statement that all local signals function as re
5.1.3.5.8 and as per the relevant NFPA 99 sections
sources.
12. A listing of local alarms, their function and a
5.1.12.3.14.
13. A listing of master alarms, their function and
pressures for high and low alarms per NFPA 99 5.1.1
14. A listing of area alarms, their function and ac
per NFPA 99 5.1.12.3.5.3.
15. A statement that the sources include all alarms
Table A.5.1.9.5.
16.The concentration of each component of NFPA 99
the medical air after 24 hours of operation of the
source.
17.The concentration of each gas at each outlet as
5.1.12.3.11.
18. A statement that all valves and alarms are accu
zone of control.
B. Perform and document all cross connection tests,
supply system operation, and valve and alarm operat
required by, and in accordance with NFPA 99 and the
forth in pre-qualification documentation.
C. Verify that the systems, as installed, meet or e
of NFPA 99, this specification, and that the system
required.
D. Piping purge test: For each positive pressure ga
cleanliness of piping system. Filter a minimum of 1
feet) of gas through a clean white 0.45 micron filt
velocity of 100 mps (3.5 fpm). Filter shall show no
shall accrue no more than 0.1 mg of matter. Test ea
outlet most remote from the source. Perform test wi
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inert gas as described in CGA P-9. Retest until all
additional time or cost to the Government.
E. Inlet flow test:

1. Test all inlets for flow. Perform test with the
as described in CGA P-9.

2. Needle valve vacuum inlets shall draw no less th
adjacent inlet flowing, at a dynamic inlet pressure
inches Hg), and a static vacuum of 10 kPa (3 inches

3. Vacuum inlets shall draw no less than 85 Lpm (3.
adjacent inlet flowing, at a dynamic inlet pressure
inches Hg), and a static vacuum of 50 kPa (15 inche

4. Anesthesia evacuation inlets shall draw no less
SCFM) at a dynamic inlet pressure of 40 kPa (12 inc
static vacuum of 50 kPa (15 inches Hg).

3.4 CONNECTI ON TO EXI STI NG LABORATORY VACUUM SYSTEM

A. Contactor shall test the existing system for hyd
etc. per NFPA 99. If problems are present, the COR
facility of the results. The facility would then ma
repairs and/or maintenance.

B. Double shut-off valves shall be installed at the
to existing line.

C. Time for shutdown of the existing vacuum system
least 10 work days prior to shutdown with the COR a
Center.

D. Prior to any work being done, new pipeline shall
particulate or other forms of contamination per NFP

E. Ensure that the correct type of pipe tubing and
used.

F. A spot check of the existing pipelines shall be
determine the level of cleanness present.

G. The tie-in shall be made as quickly as possible.
not required since this would require another openi

H. After the tie-in is made and allowed to cool, sl
vacuum back into the pipeline. Test the work area f
water and repair any leaks.

I. After all leaks, if any, are repaired and the li
perform blow down and testing. Open the zone that i
main to the system, access the closest outlet to th
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all required NFPA 99 tests after connection.

3.5 COW SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST
B. Components provided under this section of the sp

tested as part of a larger system.
3. 6 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep

hours to instruct VA Personnel in operation and mai

system.

B.  Submit training plans and instructor qualificati

the requirements of Section 22 08 00, COMMISSIONING

SYSTEMS.

(164008)

---END---
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SECTI ON 22 63 00
GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. Central Laboratory and Healthcare Gas Systems: C
nitrous oxide, nitrogen, and compressed air service
for operation, including all necessary piping, fitt
cabinets, station outlets, rough-ins, ceiling servi
including low voltage wiring, nitrogen control pane
manifolds, air compressors, electric motors and sta
filters, pressure regulators, dew point monitor, ca
monitor and all necessary parts, accessories, conne
equipment. Match existing station outlet and inlet
connections.

B. Oxygen System: Ready for connection to outside b
not including tank.

C. Oxygen System: Provide bulk oxygen system consis
tank, reserve liquid tank, vaporizers, alarms inclu
wiring, and automatic controls including all interc
and power wiring. Connect to bulk supply main at ou
farm.

D. Nitrous Oxide and Nitrogen Systems: Ready for co
but not including cylinders.

E. Supply Lines Outside of Building (including PVC
specified in this Section.

F. Laboratory and healthcare gas system alarm wirin
alarm panels.

G. A complete listing of all acronyms and abbreviat

onsisting of oxygen,
s; complete, ready
ings, valves,
ces, gages, alarms
Is, cylinder
rters, air dryers,
rbon monoxide
ctions and
terminal

ulk supply tank, but
ting of primary liquid
ding all low voltage
onnecting control
tside bulk tank
nnection to cylinders,
protective pipe): As

g from equipment to

ions are included in

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS.

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A
C. Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUI
D. Section 01 91 00, GENERAL COMMISSIONING REQUIREM

E. Section 07 84 00, FIRESTOPPING: Sealing around p
maintain the integrity of time rated construction.
F. Section 07 92 00, JOINT SEALANTS: Sealing around

through the floor to prevent moisture migration.
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G. Section 10 25 13, PATIENT BED SERVICE WALLS: Pre

patient units (PBPU).
Not Used.

I. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI
requirements and items common to more than one sect

J. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR
Electric motors.

K. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYST
commissioning, systems readiness checklist, and tra

L. SECTION 22 62 00, VACUUM SYSTEMS FOR LABORATORY
FACILITIES: Vacuum Piping and Equipment.

M. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
interface with BAS.

N. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C
Control wiring.

O. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC

P. Section 26 27 26, WIRING DEVICES: Electrical wir

Q. Section 26 29 11, MOTOR CONTROLLERS: Motor start

1.3 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. American Society of Mechanical Engineers (ASME):
A13.1-2007 (R2013)......Scheme for the Identificati

B16.15-2013............. Cast Copper Alloy Threaded
125 and 250
B16.22-2013............. Wrought Copper and Copper A
Pressure Fittings
B16.50-2013............. Wrought Copper and Copper A
Pressure Fittings
B40.100-2013............ Pressure Gauges and Gauge A

ASME Boiler and Pressure Vessel Code -
BPVC Section VIII-2015..Rules for Construction of P
Division |
BPVC Section 1X-2015....Welding, Brazing, and Fusin
C. American Society of Sanitary Engineers (ASSE):
6000 Series-2012........ Professional Qualifications

fabricated bedside

NG: General
ion of Division 22.
PLUMBING EQUIPMENT:
EMS: Requirements for
ining.
AND HEALTHCARE
FOR HVAC: Alarm
ONDUCTORS AND CABLES:
AL SYSTEMS: Conduit.
ing and accessories.
ers.
s specification to the
in the text by the
on of Piping Systems
Fittings: Classes
lloy Solder-Joint
lloy Braze-Joint
ttachments
ressure Vessels,

g Qualifications

Standard for

Medical Gas Systems Personnel

226300-2
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D. American Society for Testing and Materials (ASTM ):
B43-2014................ Standard Specification for Seamless Red Brass
Pipe, Standard Sizes
B687-1999 (2011)........ Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples
B819-2000 (R2011)....... Standard Specification for Seamless Copper Tube
for Medical Gas Systems
D1785-2012.............. Standard Specification for Poly (Vinyl
Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120
E. American Welding Society (AWS):
A5.8M/A5.8-2011......... Specification for Filler Me tals for Brazing and

Braze Welding
B2.2/B2.2M-2010......... Specification for Brazing P rocedure and
Performance Qualification
F. Compressed Gas Association (CGA):

C-9-2013................ Standard Color Marking of C ompressed Gas
Containers for Medical Use

G-4.1-2009.............. Cleaning Equipment for Oxyg en Service

G-10.1-2008............. Commaodity Specification for Nitrogen

P-9-2008................ The Inert Gases: Argon, Nit rogen, and Helium

V-1-2013................ Standard for Compressed Gas Cylinder Valve

Outlet and Inlet Connections
G. Manufacturing Standardization Society (MSS):
SP-72-2010a............. Ball Valves With Flanged or Butt-Welding Ends
For General Service
SP-110-2010............. Ball Valves Threaded, Socke t-Welding, Solder
Joint, Grooved and Flared Ends
H. National Electrical Manufacturers Association (N EMA):
ICS 6-1993 (R2001, R2006) Industrial Control and Sy stems Enclosures
I. National Fire Protection Association (NFPA):
99-2015.......cceveeeee. Health Care Facilities Code
1.4 SUBM TTALS
A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA, AND
SAMPLES.

(164008) 226300 - 3
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B. Information and material submitted under this se

ction shall be marked

“SUBMITTED UNDER SECTION 22 63 00, GAS SYSTEMS FOR  LABORATORY AND

HEALTHCARE FACILITIES”, with applicable paragraph i

C. Manufacturer's Literature and Data including: Fu
optional features and accessories. Include dimensio
materials, applications, standard compliance, model
capacity.

. Piping.

. Valves.

. Inlet and outlet cocks

. Valve cabinets.

. Gages.

. Station outlets and rough-in assemblies.

. Ceiling services.

. Alarm controls and panels.

© 00 N oo O b~ W DN PP

. Pressure Switches.

[E=Y
o

. Nitrogen control panels.
. Manifolds.

. Air compressor systems (Provide certified compr

e
N

startup.):
a. Compressors: Manufacturer and model.
b. Characteristic performance curves.

. Compressor operating speed (RPM).

. Type of bearing in compressor.

c
d. Capacity: Free air delivered at indicated pressu
e
f.

Type of lubrication.
g. Type and adjustment of drive.

h. Electric motors: Manufacturer, frame and type.

i. Speed of motors (RPM).

j- Current characteristics and horsepower of motors

k. Receiver capacity and rating.
I. Air silencer: Manufacturer, type and model.

(164008)

m. Air filters: Manufacturer, type, model and capac

n. Pressure regulators: Manufacturer and capacity.

0. Dew point monitor: Manufacturer, type and model.
p. Air dryers: Manufacturer, type, model and capaci

g. Carbon monoxide monitor manufacturer, type and m

r. Aftercoolers.

226300-4
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D. Station Outlets: Submit letter from manufacturer
are designed and manufactured to comply with NFPA 9
label of approval as an assembly, of Underwriters L
or Associated Factory Mutual Research Corporation.

E. Certification: The completed systems have been i
purged, analyzed and verified in accordance with th
this specification. Certification shall be submitte

F. Completed System Readiness Checklist provided by
by the contractor, signed by a qualified technician
date of completion, in accordance with the requirem
08 00, COMMISSIONING OF PLUMBING SYSTEMS.

G. Submit training plans and instructor qualificati
the requirements of Section 22 08 00, COMMISSIONING
SYSTEMS.

1.5 QUALITY ASSURANCE

A. Materials and Installation: In accordance with N
specified.

B. Equipment Installer: Show technical qualificatio
experience in installing laboratory and healthcare
similar projects. Submit names, phone numbers, and
referenced projects. Installers shall meet the qual
Standard Series 6000.

C. Equipment Supplier: Provide evidence of equivale
three installations similar to this project that ha
satisfactory and efficient operation for three year
phone numbers, and addresses where the product is i

D. Laboratory and healthcare System Testing Organiz
shall be conducted by a party technically competent
the field of laboratory and healthcare pipeline tes
systems verification shall be performed by personne
qualifications of ASSE Standard Series 6000. Such t
performed by a party other than the installing cont

E. Provide the names of three projects where testin
laboratory gases systems has been performed by the
Include the name of the project, names of such pers
who supervised the work for the project owner, or w

report for the project owner, and a written stateme

(164008) 226300 -5
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listed required work of similar scope to that set f
specification.

F. Submit the testing agency's detailed procedure w
in the testing of this project. Include details of
sequence, procedures for cross connection tests, ou
alarm tests, purity tests, etc., as required by thi
purity test procedures, include data on test method
equipment to be used, calibration sources and metho

G. Certification: Provide COR documentation 10 work
submitting request for final inspection to include
the names of individuals performing work for the te
project, detailed procedures followed for all tests
that all results of tests were within limits allowe
specification.

H. “Hot taps” are prohibited for operating medical
for connection and extension of active and pressuri
systems without subsequent medical gas testing and
prohibited.

|. Bio-Based Materials: For products designated by
Preferred Program, provide products that meet or ex
recommendations for bio-based content, so long as p
performance requirements in this specifications sec
information regarding the product categories covere

Preferred Program, visit http://www.biopreferred.go

orth in this

hich shall be followed
the testing
tlet function tests,
s specification. For
s, types of
d references.

ing days prior to
all test results,
sting agency on this
, and certification
d by this

oxygen systems. Methods
zed medical gas

verification are

the USDA'’s Bio-
ceed USDA
roducts meet all
tion. For more
d by the Bio-

V.

1.6 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data update
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to
review comments, substitutions and construction rev
electronic version on compact disc or DVD inserted
binder. All aspects of system operation and mainten
including piping isometrics, wiring diagrams of all
description of system design, control logic, and se
shall be included in the operation and maintenance
operations and maintenance manual shall include tro
techniques and procedures for emergency situations.
special systems or devices such as damper and door
shall be included. A List of recommended spare part
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model number, and quantity) shall be furnished. Inf
any special knowledge or tools the owner will be re
shall be inserted into the As-Built documentation.

C. The installing contractor shall maintain as-buil
completed phase for verification; and, shall provid
at the time of final systems certification testing.
are to be provided, and a copy of them in Auto-CAD
provided on compact disk or DVD. Should the install
engage the testing company to provide as-built or a
it shall not be deemed a conflict of interest or br
party testing company’ requirement.

D. Certification documentation shall be provided to
prior to submitting the request for final inspectio
shall include all test results, the names of indivi
work for the testing agency on this project, detalil
followed for all tests, and certification that all
were within limits specified.

PART 2 - PRODUCTS
2.1 PI PING AND FI TTI NGS

A. Copper Tubing: Type "K", ASTM B819, seamless cop
temper, with wrought copper fittings conforming to
brazing fittings complying with ASME B16.50. Size d

nominal inside diameter. All tubing and fittings sh

"ACR/OXY", "OXY", "OXY/MED", "ACR/MED", or "MED".

B. Brazing Alloy: AWS A5.8M/A5.8, Classification BC
degrees C (1000 degrees F) melting temperature. Flu
prohibited for copper-to-copper connections.

C. Threaded Joints: Polytetrafluoroethylene (Teflon

D. Underground Protective Pipe: Polyvinyl Chloride
Schedule 80.

E. Memory metal couplings: Temperature and pressure
less than that of a brazed joint in accordance with
5.1.10.6.1.

F. Apply piping identification labels at the time o

accordance with NFPA 99. Apply supplementary color

accordance with CGA Pamphlet C-9.
G. Special Fittings: The following special fittings

be used in lieu of brazed joints:

(164008) 226300 -7
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1. Memory-metal couplings having temperature and pr
joints not less than that of a brazed joint.

2. Listed or approved metallic gas tube fittings th
provide a permanent joint having the mechanical, th
sealing integrity of a brazed joint.

3. Dielectric fittings where required by the manufa
medical equipment to electrically isolate the equip
piping distribution system.

4. Axially swaged, elastic strain preload fittings
metal seal having pressure and temperature ratings
that of a brazed joint and when complete are perman
separable.

2.2 EXPOSED LABORATORY AND HEALTHCARE GASES PI PI NG
A. Finished Room: Use iron pipe size (IPS) chrome p

stainless steel piping for exposed laboratory and h

connecting fixtures, casework, cabinets, equipment

when not concealed by apron including those furnish

or specified in other sections.

1. Pipe: ASTM B43, standard weight.

2. Fittings: Fittings shall comply with ASME B16.15
threaded fittings with chrome finish (125 and 250 p

3. Nipples: Nipples shall comply with ASTM B687, ch

4. Unions: Unions shall comply with MSS SP-72, MSS
bronze with chrome finish. Unions 65 mm (2-1/2 inch
shall be flange type with approved gaskets.

5. Valves: Valves shall comply with MSS SP-72, MSS
bronze with chrome finish.

2.3 VALVES
A. Ball: In-line, other than zone valves in cabinet

1. 75 mm (3 inches) and smaller: brass body, MSS SP
Type Il, Class 150, Style 1, with tubing extensions
connections, full port, three-piece or double union
Teflon seat seals, full flow, 4138 kPa (600 psig) W
working pressure, with locking type handle, cleaned
and labeled for intended service.

2. 7510 100 mm (3 to 4 inches): brass body, MSS SP
I, Class 150, Style 1 with tubing extensions braze

full port, three piece, double seal, Teflon seals,

(164008) 226300 - 8
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C. Zone Valve in Cabinet: Ball valve, brass body, d

(164008)

Veterans Affairs Sioux Falls CT Scanner Prep

kPa (600 psig) WOG minimum working pressure, with |
handle, cleaned for oxygen use and labeled for inte

B. Check:

1. 75 mm (3 inches) and smaller: brass body, straig
for minimum pressure drop, spring loaded, self-alig
cone seat, vibration free, silent operation, suppli
threads at each end with flow direction arrow perma
cleaned for oxygen use and labeled for intended ser
(400 psig) WOG minimum working pressure.

2. 100 mm (4 inches) and larger: Iron body, bronze
vertical or horizontal installation, flange connect
direction arrow permanently cast into, cleaned for
labeled for intended service, 1035 kPa (150 psig) W

or double union end connections, replaceable Teflon
stem seal, 4138 kPa (600 psig) WOG, cold, non-shock
pressure service to 100 kPa (29 inches Hg), cleaned
labeled for intended service, blowout proof stem, o
handle to completely open or close. Provide tubing
brazed, and pressure tested. Provide 3.2 mm (1/8 in
for a 50 mm (2 inch) diameter monitoring gauge down
off valve. Zone valves shall be securely attached t
provided with type “K” copper tube extensions for m
system piping outside the cabinet. Zone valves shal
manufacturer, and uniform throughout in pattern, ov
appearance. Trim with color coded plastic inserts o
stick-on labels. Install valves in cabinets such th

cannot be in place when any valve is in the closed

ocking type
nded service.

ht through design
ning with Teflon
ed NPT female
nently cast into,
vice, 2758 kPa

trim, swing type,
ion, with flow
oxygen use and
SP.

ouble seal, three piece

seat seals, Teflon
gas working

for oxygen use and
ne quarter turn of
extensions factory
ch) NPT gauge port
stream of the shut
o the cabinet and
aking connection to
| be products of one
erall size and

r color coded

at cover window

position. Color

coding for identification plates and labels is as f ollows:
SERVI CE LABEL | DENTI FI CATI ON COLORS MG STD.
CLR
OXYGEN White letters on green background GREEN
NITROUS OXIDE White letters on blue background BLUE
NITROGEN White letters on black background BLACK

MEDICAL AIR Black letters on yellow background YELL ow

CARBON DIOXIDE Black or white letters on gray GRAY
background

226300-9
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2.4 VALVE CABI NETS

A. Flush mounted commercially available item for us

healthcare services, not lighter than 1.3 mm (18 ga

(14 gage) extruded aluminum, rigidly assembled, of

accommodate valve(s) and fittings. Punch or drill s

tubing. Provide anchors to secure cabinet to wall ¢

openings in cabinet to be dust tight. Locate bottom

(4 feet 6 inches) above finished floor.

B. Mount engraved rigid plastic identification plat

adjacent to cabinet. Color code identification plat

identification colors as indicated above. Identific

clearly visible at all times. Provide inscriptions
substance: "VALVE CONTROL SUPPLY TO ROOMS."

C. Cover plate: Fabricate from 1.3 mm (18 gage) she

chromed finish, extruded anodized aluminum, or 0.85

stainless steel. Provide cover window of replaceabl

corrosion resistant device or lever secured to wind

window removal. Permanently paint or stencil on win
ONLY IN EMERGENCY, SHUT-OFF VALVES FOR PIPED GASES" , or equivalent

wording. Configure such that it is not possible to

any valve in the closed position. Each valve shall

of valve inside valve box.

D. Cabinets and isolation valves shall be located a

drawings, and at a minimum, so as to allow the isol

compartment separately. No cabinet shall serve more

compartment.
2.5 GAGES

A. Pressure Gages: Includes gages temporarily suppl

purposes.

1. For line pressure use adjacent to source equipme

(164008)

pressure gage, single, size 115 mm (4-1/2 inches),
air, nitrogen and oxygen, accurate to within 2 perc
case. Range shall be two times operating pressure.
and figures shall be black on a white background, o
black background. Gage shall be cleaned for oxygen
appropriate service, and marked "USE NO OIL". Insta

cock.

226300-10
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2. For all services downstream of main shutoff valv
oxygen use, labeled for the appropriate service and
OIL", 40 mm (1-1/2 inch) diameter gage with dial ra
(1 to 100 psig) for air service.

2.6 STATI ON OQUTLETS

A. For all services except ceiling hose drops and n

designated service, consisting of a quick coupler a
tube. Provide coupler that is non-interchangeable w
and leak proof under three times the normal working
each station outlet with an automatic valve and a s
to conform with NFPA 99. Equip each station inlet w
valve to conform with NFPA 99. Place valves in the
easy access after installation for servicing and re
facilitate line blow-out, purging, and testing. Fas
inlet securely to rough-in to prevent floating and
capped stub length of 6 mm (1/4-inch) (10 mm outsid
inch outside diameter) tubing for connection to sup
of each gas service shall be permanently cast into
shall be visible through a transparent plastic guar
for appropriate service. Rough-in kits and test plu
furnished under this specification but installed by
PBPU before initial test specified herein. Install
(valve body and face plate) for the remainder of re

B. For Ceiling Hose Drops and Nitrogen Service: Bra

chromed metal non-interchangeable DISS connections
service to conform with CGA V-5. Equip each station
automatic valve and a secondary check valve to conf
Equip each station inlet with an automatic valve to

99. Place valves in the assembly to provide easy ac
installation, for servicing and replacement, and to
blow-out, purging, and testing. Fasten each outlet

to rough-in to prevent floating, and provide each w
length of 6 mm (1/4-inch) (10 mm (3/8-inch) outside
for connection to supply. Label stub tubing for app

Adjust to compensate for variations in plaster or c

e: Manufactured for
marked "USE NO
nge 1 to 690 kPa

itrogen system: For

nd inlet supply

ith other services,
pressure. Equip
econdary check valve
ith an automatic
assembly to provide
placement, and to
ten each outlet and
provide each with a
e diameter) (3/8-
ply. Identification
the back plate and
d. Label stub tubing
gs for PBPU are
manufacturer of
completion kits
quired tests.

ss, stainless steel or

for appropriate
outlet with an

orm with NFPA 99.
conform with NFPA
cess after

facilitate line

and inlet securely
ith a capped stub
diameter) tubing
ropriate service.

over thickness.

2.7 STATI ON QUTLETS
A. For all services: Brass, stainless steel or chro med metal

non-interchangeable DISS connections for appropriat e service to conform

(164008) 226300- 11
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with CGA V-5. Equip each station outlet with an aut
secondary check valve to conform with NFPA 99. Equi
with an automatic valve to conform with NFPA 99. PI
assembly to provide easy access after installation,
replacement, and to facilitate line blow-out, purgi
Fasten each outlet securely to outlet rough-in to p
provide each outlet with a capped stub length of 6
(3/8-inch) outside diameter) tubing for connection
stub tubing for appropriate service. Adjustable to
variations in plaster or cover thickness. Rough-in
for PBPU are furnished under this specification but
manufacturer of PBPU before initial tests specified
outlet completion kits (valve body and face plate)
required tests.

2.8 STATI ON QUTLET ROUGH I N

A. Anchor flush mounted rough-in securely to unit o

B. Modular Cover Plate: Die cast back plate, two-pi
stainless steel or 1.6 mm (16 gage) chromium plated
mounting flanges on all four sides, secured to roug
steel or chromium plated countersunk screws.

C. Cover Plate for PBPU: One-piece with constructio
indicated for modular cover plate.

D. Provide permanent, metal or plastic, identificat
fastened at each outlet and inlet opening, with ins
appropriate service using color coded letters and b
plates shall have letters embossed on baked-on enam

coding for identification plates is as follows:

omatic valve and a
p each station inlet
ace valves in the
for servicing and
ng, and testing.
revent floating, and
mm (1/4-inch) (10 mm
to supply. Label
compensate for
kits and test plugs
installed by
herein. Install

for the remainder of

r wall construction.

ece 0.85 mm (22 gage)
metal, with
h-in with stainless

n and material as

ion plates securely
cription for
ackground. Metal

el background. Color

SERVI CE LABEL | DENTI FI CATI ON PLATE COLORS
OXYGEN White letters on green background and
vice versa
NITROUS OXIDE White letters on blue background
NITROGEN White letters on black background
MEDICAL AIR Black letters on yellow
CARBON DIOXIDE White letters on gray background

(164008) 226300 - 12
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2.9 CEILI NG SERVI CES

A. Column Accessories:

1. Equip each utility column with flush type quick

station outlets, except nitrogen outlets shall be D
under paragraph “Station Outlets”. Provide the foll
mounted on the utility column: two oxygen, one nitr
nitrogen, one medical air, and one carbon dioxide,
noted.

2. Provide one 48 mm by 75 mm (1-7/8 inches by 3 in

plate for future installation of mass spectrometer

wiring.

3. Provide spacing to allow for future installation

monitoring receptacles.

4. Provide four single, NEMA 5-20R, hospital grade

20 amps, 125 volts, 2 pole, 3 wire; two grounding r
Coordinate with Section 26 27 26, WIRING DEVICES.

5. Equip column with four 1.V. hooks.

6. Provide one 48 mm by 75 mm (1-7/8 inches x 3 inc

plate for computer connection.

B. Articulating Utility Column:

1. Pendent: Articulating arm and head constructed o

(164008)

aluminum alloy castings enclosed in high impact, fl

94 V-0) dress shrouds. Arm shall have a minimum of
vertical range of motion and a horizontal swing of
degrees), adjustable in .26 RAD (15 degree) increme
have a minimum rotation of 5.76 RAD (330 degrees) a
RAD (15 degree) increments. Minimum reach of the ar
pivot to head pivot is 889 mm (37 inches). The tota
pendant with head perpendicular to the arm axis is
inches). Vertical motion shall be achieved by 93 wa
induction motor. Driven linear motion is by hand co

in housing. Pneumatic driven unit shall consist of
cylinder, duplex regulating valve, pressure gauge,
relief valve, master control valve and muffler. The
motor mechanism within unit shall be furnished and
The weight capacity of head shelf shall be 79 kg (1
weight mounted onto integral shelf or 57 kg (125 po
optional monitor mount is used. Nitrogen control sy

226300-13
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integral with the unit with internal regulators mou

dispensing head. Factory assembled and tested. Prov

protective cover for the duration of construction.

2. Ceiling Support: Provide manufacturers standard

pendant. Provide all required hardware to support p

building structure.
C. Retractable Utility Column: Column: Upper sectio

drop-ceiling level, and counter-balanced telescopin

capable of being extended and retracted minimum 450

Provide fail-proof stops to prevent the underside f
than 1675 mm (5 feet 6 inches) above finished floor
combination handle and release lever to allow the |
section to be positively locked in any position fro
fully retracted. Construct vertical sections with 1

stainless steel and bottom plate with 1.9 mm (14 ga

nted in the

ide with complete

anchoring device for

endent from the

n for rigid mounting at

Welded seams shall be ground smooth for seamless ap

the escutcheon which may be extruded aluminum, expo

be NAAMM Number 4 satin finish stainless steel. Pro
to allow inspection of interior column fittings. Ni
system shall be integral with the unit with interna
in the dispensing head. Factory assembled and teste
complete protective cover for the duration of const
D. Ceiling Mounted Station Outlets: As specified un
Outlets”, flush mount on ceiling and provide with h
retractors. Extend male thread DISS connection thro

1. Hoses: Conductive, neoprene tubing, color coded

de

—

service, dropping to within 1375 mm (4 feet 6 inche

with upper end of hose having female DISS connectio

easily finger tightened to ceiling outlet or inlet,

hose having DISS connection only for nitrogen servi

existing equipment having quick coupler for all oth
Color coding for hoses is as follows:

g lower section
mm (18 inches).
rom extending lower
. Equip with
ower telescoping
m fully extended to
mm (20 gage)
ge) stainless steel.
pearance. Except for
sed surfaces shall
vide access panels
trogen control
| regulators mounted
d. Provide with
ruction.
paragraph “Station
ose tubing drops and
ugh ceiling plate.
for appropriate

s) from floor,

n with nut,

and lower end of

ce, and matching

er services.

SERVI CE HOSE COLOR
OXYGEN Green
NITROUS OXIDE Blue
NITROGEN Black
AIR Yellow
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SERVI CE HOSE COLOR

CARBON DIOXIDE Gray

2. Rough-in: Standard metal single gang, interchang
one piece, securely anchored to ceiling runner chan
plates of die cast plate, 0.85 mm (22 gage) stainle
mm (16 gage) chromium plated metal. Attach identifi
specified in paragraph “Station Outlet Rough-In”, t
adjacent to each outlet and inlet.

3. Hose retractor kit: Chrome-plated, spring loaded
clamps with stainless steel sash chain; to automati
hose assembly a minimum of 508 mm (20 inches) from
position of 1425 mm (4 feet 8 inches) to 1930 mm (6
above finished floor.

2.10 ALARNMS

eable, sectional or
nels; ceiling
ss steel or 1.6
cation plate, as
o ceiling plate

assembly and hose
cally withdraw
fully extended
feet 4 inches)

A. Provide all low voltage control wiring, includin g wiring from alarm

relay interface control cabinet to BAS, required fo

functioning system, in conformance with Section 26

ELECTRICAL POWER CONDUCTORS AND CABLES. Run wiring
conformance with Section 26 05 33, RACEWAY AND BOXE
SYSTEMS.

r complete, proper

05 19, LOW-VOLTAGE
in conduit, in

S FOR ELECTRICAL

B. Local Alarm Functions: Provide individual local air compressor

malfunction alarms at each compressor system main ¢
1. Compressor Malfunction Alarm: Each compressor sy
of the following individual signals and sends a sin
"compressor malfunction alarm” signal to master ala
a. Thermal Malfunction Alarm: Functions when discha
temperature exceeds 177 degrees C (350 degrees F),
affected compressor.
b. Lead Compressor Fails to Start: Functions when |
fails to start when actuated, causing lag pump to s
c. Lag Compressor In Use: Functions when the primar
compressor is incapable of satisfying the demand. W
more compressors are part of the system, the lag co
use alarm shall energize when the last compressor h
signaled to start.

d. High Water Level in Receiver (liquid ring or wat

(164008) 226300 - 15
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e. High Water Level in Separator (if so required) (
unit).

2. Desiccant Air Dryer Malfunction Alarm: Dryer rec

individual signals and sends a single consolidated

alarm signal to master alarm panel.

a. Dew Point Alarm: Functions when line pressure de
above 4 degrees C (40 degrees F) at 380 kPa (55 psi

3. Vacuum Pump Malfunction Alarm: Pump system recei
individual signals and sends a single consolidated

alarm signal to master alarm panel.

a. High Temperature Shut down Alarm: Functions when
temperature exceeds 104 degrees C (220 degrees F),
affected pump.

b. Lead Pump Fails to Start Alarm: Functions when |
start when actuated causing lag pump to start.

c. Lag Pump In Use Alarm: Functions when the primar
pump in incapable of satisfying the demand. When th
vacuum pumps are part of the system, the lag pump i
shall energize when the last vacuum pump has been s
start.

4. Waste Anesthetic Gas Disposal (WAGD) Lag In Use

a central WAGD system is used. The signal shall be

5. Instrument Air Dew Point High: Functions when th
point is greater than -30 degrees C (-22 degrees F)
C. Master Alarm Functions: Provide the following in
master alarm panel.
1. Oxygen Alarms:

a. Liquid oxygen low level alarm: Functions when st
oxygen reaches a predetermined minimum level.

b. Reserve switchover alarm: Functions when, or jus
oxygen supply goes in operation.

c. Reserve low supply alarm: Functions when content
reserve oxygen supply are reduced to one day's aver
switch and contacts at the bulk tank control panel.

d. Reserve low pressure alarm: Functions when the g
available in the liquid reserve oxygen supply is re
the pressure required to function properly.

(164008) 226300 - 16
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e. Low pressure alarm: Functions when system pressu re downstream of
the main shutoff valve drops below 275 kPa (40 psig ), £14 kPa (+2
psig); operated by pressure switch or transmitters.

f. High pressure alarm: functions when system press ure downstream of
main shutoff valve increases above 413 kPa (60 psig ), £14 kPa (2
psig) set points; operated by pressure switches or transmitters.

g. Cylinder reserve pressure low: Functions when th e content of a
cylinder reserve header is reduced below one day’s average
supply.

2. Nitrous Oxide Alarms:

a. Reserve switchover alarm:; Functions when, or jus t before,
secondary or reserve nitrous oxide supply goes in o peration.

b. Pressure alarms: Functions when system pressure downstream of
main shutoff valve drops below 275 kPa (40 psig), + 14 kPa (2
psig) or increases above 413 kPa (60 psig), +14 kPa (x2 psig) set
points; operated by pressure switches or transmitte rs.

c. Cylinder reserve pressure low: Functions when th e content of a
cylinder reserve header is reduced below one day’s average
supply.

3. Nitrogen Alarms:

a. Reserve switchover alarm: Functions when, or jus t before,
secondary or reserve nitrogen supply goes in operat ion.

b. Pressure alarms: Functions when system pressure downstream of
main shutoff valve drops below 1310 kPa (190 psig), +14 kPa (2
psig) or increases above 1517 kPa (220 psig), £14 k Pa (2 psig)
set points; operated by pressure switches or transm itters.

c. Cylinder reserve pressure low: Functions when th e content of a
cylinder reserve header is reduced below one day’s average
supply.

4. Carbon Dioxide Alarms:

a. Reserve Switchover Alarm: Functions when, or jus t before,
secondary or reserve carbon dioxide supply goes in operation.

b. Pressure Alarms: Functions when system pressure downstream of
main shutoff valve drops below 275 kPa (40 psig), + 14 kPa (2
psig) or increases above 413 kPa (60 psig), +14 kPa (x2 psig) set
points; operated by pressure switches or transmitte rs.

(164008) 226300 - 17
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c. Cylinder reserve pressure low: Functions when th
cylinder reserve header is reduced below one day’s

supply.

5. Compressed Air Alarms:

(164008)

a. Medical air dew point high alarm: Functions when
pressure dew point rises above 2 degrees C (35 degr
kPa (55 psig).

b. Carbon Monoxide Alarm: Functions when the carbon
rise above 10 parts per million; receives signal fr
monoxide monitor.

c. Main Bank Filter Set Alarm: Functions when the p
across filter set increases more than 14 kPa (2 psi
when filters are clean and new; operates by differe
switch or transmitters.

d. Desiccant Prefilter Alarm: Functions when pressu
filter increases more than 21 kPa (3 psig) over tha
are clean and new; operates by pressure differentia

e. Desiccant Post Filter Alarm: Functions when pres
filter increases more than 21 kPa (3 psig) over tha
are clean and new; operates by pressure differentia

f. Desiccant Dryer Malfunction Alarm: Functions on
of failure of tower cycling and/or pressure dew poi
60 degrees C at 690 kPa (140 degrees F at 100 psig)

g. Aftercooler High temperature Alarm: Functions wh
discharge air temperature exceeds 38 degrees C (100

h. Pressure Abnormal Alarm: Functions when system p
downstream of main shutoff valve drops below 550 kP
gage or increases above 830 kPa (120 psig) (x14 kPa
points; operated by pressure switch.

i. Compressor Malfunction Alarm: Functions when com
control panel signals compressor thermal malfunctio
compressor fails to start alarm or high water level
or separator (if so required) receives signal from
panel.

j- Low Lubricant Shutdown: For rotary screw compres
when lubricant level drops to a low point. Receives
compressor control panel.
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K. Instrument air dew point high alarm: Functions w
pressure dew point rises above -30 degrees C (-22 d
380 kPa (55 psig).
D. Alarm Functions:

1. Oxygen, nitrous oxide, carbon dioxide and compre
Pressure alarms: Functions when pressure in branch
kPa (40 psig), +14 kPa (+2 psig) or increases above
psig), £14 kPa (2 psig) set points; operated by pr
or transmitters.

2. Nitrogen alarms: Pressure alarms: Functions when
drops below 1310 kPa (190 psig), £14 kPa (+2 psig)
above 1517 kPa (220 psig), £14 kPa (2 psig) set po
pressure switches or transmitters.

3. Vacuum alarms: Low vacuum alarm: Functions when
drops below 40 kPa (12 inches Hg); operated by vacu

4. Not Used.5.

a. Low vacuum alarm: Function when system vacuum up

Vacuum alarms:

shutoff valve drops below 40 kPa (12 inches Hg); op
vacuum switch.
b. Filter differential pressure/back pressure alarm
discharge oil filter differential rises to set leve
back pressure is sensed; receives signal from pump
c. Laboratory vacuum pump malfunction.

6. Waste Anesthetic Gas Disposal (WAGD) low alarm:

vacuum level or flow is below effective operating |
E. Alarm Panels:

1. General: Modular design, easily serviced and mai
operate on alternating current (AC) low voltage con
provide required number of transformers for efficie
complete system. Alarm panels shall be integral uni
compressed air and vacuum services, as required.

2. Box: Flush mounted, sectional or one piece, corr
Size box to accommodate required number of service
each location, and for one audible signal in each b
securely. Provide spare capacity to accommodate 50
number of provided alarm points.

3. Cover plate: Designed to accommodate required nu

visual and audible, for each location, and containi
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operating instructions within the operator's view.

extruded aluminum, chromium plated metal, or plasti

box with chromium plated or stainless steel counter
4. Service indicator lights: Red translucent plasti

service identification inscribed thereon. Number of

service instruction shall be as required for each |

each panel with a green test button of the same mat
with "PUSH TO TEST" or similar message.

5. Audible signal: Provide one in each alarm panel
electrically with all service indicator light funct

6. Controls:

a. Visual signal: When the condition occurs which a
service indicator light is to report, button for pa
service shall give a lighted visual signal which ca
canceled until such condition is corrected.

b. Audible signal: Alarm shall give an audible sign
energization of any visual signal. Audible signal s
continuous until silenced by pushing a button. This
and reset audible only, and not affect the visual s
silencing, subsequent alarms shall reactivate the a

c. Signal tester; Test button or separate normal li
continuously lighted to indicate electrical circuit
individual alarm is energized. Pushing test button
temporarily activate all visual signals and sound a

thereby providing desired indications of status of

F. Alarm Relay Interface Control Cabinet: Design ca

closed circuit alarm signals through relays to a se
monitoring signals at the BAS without interrupting
system. Constructed of 1.9 mm (14 gage) steel, conf
6, Type 1, enclosures. Provide both normally open a
contacts for output signals, with number of circuit
alarm capability at the BAS. Refer to Section 23 09
CONTROL SYSTEM FOR HVAC for compatibility.

G. Alarm Network Communication: Network communicati

installed in local alarm and connected to the facil
Local alarm modules shall send information to the m
data can be downloaded thru the computer connected

Ethernet. Master alarm displays the message, sounds
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the information in an event log. This event log sha
a computer file for tracking data and troubleshooti
2.11 PRESSURE SW TCHES

A. General purpose, contact or mercury type, allowi
pressure set points, with contact type provided wit
cover; adjustable range; switches activate when ind
requirements. Use one orifice nipple (or DISS deman
each sensor or pressure switch.

2.12 NI TROGEN CONTROL PANEL ( NCP)

A. General: For nitrogen service, consisting of a |
regulator, outlet line pressure gage, DISS service
valve, assembled and rigidly mounted in a roughing-
provided with a metal cover plate. Panel shall be d
10 L/s (20 SCFM) at 1538 kpa (223 psig). Unit may b
mounted or integral with the articulating arm or co
regulators for each outlet.

B. Manifold Assembly: Mounted to a steel support br
assembled and tested, ready for installation in the
assembly.

1. Supply valve, bronze bodied, double seal, full f
designed for working pressure in excess of 1700 kPa
chrome plated brass ball which seals in both direct
only a quarter turn of the knob from open to closed

2. Line pressure control regulator, self-relieving,
with high-flow precision adjustment and working pre
of 1700 kPa (250 psig).

3. Line pressure gage, to monitor the gas outlet li
calibrated from 0 to 2070 kPa (0 to 300 psig) in in
kPa (10 psig).

4. Nitrogen service outlet, DISS type as specified
“Station Outlets”, with a self-sealing dust plug, h
pressure of 1700 kPa (250 psig) maximum.

5. Two 145 mm (5-3/4 inch) lengths of 10 mm (3/8 in
type "K" copper tubing for connection to gas servic
to remote outlet line.

C. Roughing-In Assembly: Designed for recessed inst
a prime painted steel fabricated back box with moun

four sides, with provisions to securely anchor the
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construction. Equip with a crossover "U" tube to fa
the nitrogen system prior to the manifold installat
shield to prevent dust or other foreign matter from

internal parts prior to final assembly.

. Cover plate Assembly: Chromed cast metal or NAAM

finished stainless steel panel with provisions for
gage(s), nitrogen outlet, regulator and supply valv
directly to the roughing-in assembly by means of fo
40 mm (1-1/2 inch) long mounting screws, with plast
20 mm (3/4 inch).

CYLI NDER GAS SUPPLY MANI FOLDS

. Non-ferrous metal manifold and fittings, valves,

suitable for a regular working pressure of 21 kPa (
cylinders at manifold shall be individually chained
with adequate support. Cylinders shall not be chain

movable apparatus such as beds.

. Duplex arrangement, each bank having number of ¢

required, high pressure copper cylinder connection
fittings. Shutting of either bank shall not interru

. Provide manifold with two (one for each bank) tw

regulators with gages and built-in safety valves, m
valves and check valves, service line connection va
tank connecting coils and handles, and all required
complete assembly. Enclose manifold controls in she

. Not Used.E. Switch-over to full reserve bank sha

one cylinder bank becomes exhausted, with no fluctu
and not require resetting of regulators. After repl
tank, resetting of controls shall be automatic or b
Reserve switch-over shall be actuated by pressure s
be part of manifold control.
Al R COVPRESSOR SYSTEMS - NOT USED.
PRESSURE REGULATORS

. For 690 kPa (100 psig) regulator, provide duplex

maintenance shut-down without service interruption.

pressures, locate regulators remote from compressor

and provide with isolation valves and valve bypass.

1. For systems 5 L/s (10 SCFM) and below: Brass or
trim, reduced pressure range 170 to 850 kPa (25 to
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adjustable, spring type, diaphragm operated, reliev
pressure shall vary not more than 1.0 kPa (0.15 psi
kPa (1.5 psig) variation in inlet pressure.
2.16 EMERGENCY LOW PRESSURE OXYGEN | NLET
A. The Low Pressure Emergency Oxygen Inlet provides
connecting a temporary auxiliary source of oxygen t
pipeline system for emergency or maintenance situat
B. The inlet consist of a 25 mm (1 inch) ball valve
15 mm x 25 mm (1/2 inch x 1 inch) NPTF connection h
tight enclosure. The enclosure is labeled "Emergenc
Gaseous Oxygen Inlet", and includes a padlock stapl
tampering or unauthorized access. The enclosure is
mounting on the exterior of the building being serv
1.9 mm (14 gauge), cold rolled steel with a primer
Emergency Oxygen Inlet is connected at a point down
supply line shutoff valve.
C. Check valves are provided for installation in th
and in the main supply line between the main line s
emergency supply line connection per by NFPA 99. Ch
cast bronze body and straight through design for mi
D. The check valves for sizes under 75 mm (3 inch)
tight, self-aligning, and spring loaded, and ball t
mm (3 inch) check valves are hard seated, spring lo
ball type checks with cone seats (3 inch valves may
tight"). Check valves shall be fast acting type.
E. A relief valve is provided for installation in t
line per NFPA 99. The relief valve has a brass body
design, and is cleaned for oxygen use. It automatic
provide a "bubble tight" seal after discharging exc
520 kPa (75 psig).
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. In accordance with NFPA 99. Run buried oxygen pi
pipe for entire length including enclosure of fitti
direction.
B. Install cast escutcheon with set screw at each w
penetration in exposed finished locations and withi

millwork.
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C. Open ends of tube shall be capped or plugged at
sealed until final assembly to prevent infiltration
matter.

D. Cut piping square and accurately with a tube cut
prohibited) to measurements determined at place of
tube to remove burrs, being careful not to expand t
of copper remain in the tube. Work into place witho
forcing. Bottom tube in socket so there are no gaps
fitting. Exercise care in handling equipment and to
or reaming of tube to prevent oil or grease being i
tubing. Where contamination has occurred, material
suitable for oxygen service.

E. Spacing of hangers: NFPA 99.

F. Rigidly support valves and other equipment to pr
joints.

G. While being brazed, joints shall be continuously
nitrogen. The flow of purged gas shall be maintaine
cool to touch.

H. Do not bend tubing. Use fittings.

I. Support ceiling column assembly from heavy sub-m
furnished with the unit as part of roughing-in. Anc
(1/2-inch) diameter bolts attached to angle iron fr
structural ceiling, unless otherwise indicated.

J. Provide two 25 mm (1 inch) minimum conduits from
assembly to adjacent corridor, one for mass spectro
wiring and one for monitor wiring, for connection t
network.

K. Install pressure switches, transmitter and gauge
accessed, and provide access panel where installed
ceiling. Install pressure switch and sensors with o
between the pipe line and switches/sensors.

L. Apply pipe labeling during installation process
installation is completed. Size of legend letters s
accordance with ASME A13.1.

M. Pipe compressor intake to a source of clean ambi
NFPA 99.

N. After initial leakage testing is completed, allo

pressurized with testing gas until testing agency p

(164008) 2263 00 - 24
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O. Penetrations:

1. Fire Stopping: Where pipes pass through fire par
smoked partitions, or floors, install a fire stop t
effective barrier against the spread of fire, smoke
specified in Section 07 84 00, FIRESTOPPING, with i
materials only. Completely fill and seal clearances
and openings with the fire stopping material.

2. Waterproofing: At floor penetrations, completely
around the pipe and make watertight with sealant as
Section 07 92 00, JOINT SEALANTS. Bio-based materia
utilized when possible.

P. Provide 40 mm (1-1/2 inch) diameter line pressur
zone valve in cabinets.

Q. Provide zone valves in cabinets where indicated
Operating Room and a minimum one zone valve assembl
set.

3.2 STARTUP AND TESTI NG

A. Initial Tests: Blow down and high and low pressu
required by NFPA 99 with documentation.

B. Laboratory and/or healthcare testing agency shal
following:

1. Perform and document all cross connection tests,
verification, supply system operation, and valve an
tests as required by, and in accordance with NFPA 9
procedures set forth in pre-qualification documenta

2. Verify that the systems, as installed, meet or e
requirements of NFPA 99, this specification, and th
operate as required.

3. Piping purge test: For each positive pressure ga
cleanliness of piping system. Filter a minimum of 1
cubic feet) of gas through a clean white 0.45 micro
minimum velocity of 100 liters per minute (3.5 SCFM
show no discoloration, and shall accrue no more tha
(0.0000035 ounces) of matter. Test each zone at the
remote from the source. Perform test with the use o
described in CGA P-9.

4. Piping purity test: For each positive pressure s
of piping system. Test each zone at the most remote

(164008) 226300 - 25

titions, fire walls,
hat provides an
and gases as
ntumescent

between raceways

seal clearances
specified in

Is shall be

e gage downstream of

and outside each

y for each 18 outlet

re leakage tests as

| perform the

labeling
d alarm operation
9 and the
tion.

xceed the

at the systems

s system, verify
000 liters (35
n filter at a
). Filter shall
n 0.1 mg
outlet most

f an inert gas as

ystem, verify purity
outlet for dew



Veterans Affairs Sioux Falls CT Scanner Prep

point, carbon monoxide, total hydrocarbons (as meth

halogenated hydrocarbons, and compare with source g

shall in no case exceed variation as specified in p

“Maximum Allowable Variation”. Perform test with th

gas as described in CGA P-9.

5. Outlet and inlet flow test:

a. Test all outlets for flow. Perform test with the
gas as described in CGA P-9.

b. Oxygen, nitrous oxide and air outlets shall deli
SCFM) with a pressure drop of no more than 34 kPa (
static pressure of 345 kPa (50 psig).

c. Nitrogen outlets shall deliver 565 Lpm (20 SCFM)
drop of no more than 34 kPa (5 psig), and static pr
kPa (210 psig).

d. Needle valve air outlets shall deliver 1.5 SCFM
drop of no more than five psig, and static pressure
(50 psig).

6. Source Contamination Test: Analyze each pressure
concentration of contaminants, by volume. Take samp
system test at the intake and at a point immediatel
the final filter outlet. The compared tests shall i
variation as specified in paragraph “Maximum Allowa

Allowable concentrations are below the following:

ane), and
as. The two tests
aragraph,

e use of an inert

use of an inert

ver 100 Lpm (3.5
5 psig), and

with a pressure
essure of 1448

with a pressure
of 345 kPa

gas source for

les for air

y downstream of
n no case exceed
ble Variation”.

Dew point, air 4 degrees C (40 degrees F) pressure
dew point at 690 kPa (100 psig)

Carbon monoxide, air 10 mg/L (ppm)

Carbon dioxide, air 500 mg/L (ppm)

Gaseous hydrocarbons as
methane, air

25 mg/L (ppm)

Halogenated
hydrocarbons, air

2 mg/L (ppm)

7. Analysis Test:
a. Analyze each pressure gas source and outlet for
gas, by volume.
b. Make analysis with instruments designed to measu
gas dispensed.
c. Allowable concentrations are within the followin

(164008) 226300 - 26
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1) Laboratory air 19.5 percent to 23.5 percent oxyg en.
Oxygen >=97% plus oxygen
Nitrous oxide >=99% plus nitrous oxide
Nitrogen >1r99% plus nitrogen
Medical air 19.5% to 23.5% oxygen
Carbon Dioxide 99% plus carbon dioxide
8. Maximum Allowable Variation: Between comparative test results

required are as follows:

Dew point 2|degrees C (35 degrees F)
Carbon monoxide 2 mg/L (ppm)

Total hydrocarbons as 1 mg/L (ppm)

methane

Halogenated 2 mg/L (ppm)
hydrocarbons

C. The CxA will observe startup and contractor test ing of selected

equipment. Coordinate the startup and contractor te sting schedules with
the COR and CxA. Contractor shall provide a minimum of 10 working days
prior to startup and testing.

3.3 CONNECTI ON TO EXI STI NG LABORATORY GAS SYSTEM

A. Contactor shall test the existing system for hyd
etc. per NFPA 99. If problems are present, the COR
facility of the results. The facility would then ma
repairs and/or maintenance prior to connecting to n

B. Install shut-off valve at the connection of new

C. Time for shutdown of the existing laboratory and
shall be coordinated at least 10 work days prior to
COR and VA Medical Center.

D. Shut off all oxygen zone valves and gas riser va
be connected cannot be totally isolated from the re
system.

E. Prior to any work being done, check the new pipe
other forms of contamination per NFPA 99.

F. Ensure that the correct type of pipe tubing and
used.

G. Make a spot check of the existing pipelines in t
determine the level of cleanness present.
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H. Reduce the pressure to zero and make the tie-in
A nitrogen purge is not required since this would r
opening in the pipe.

I. After the tie-in is made and allowed to cool, sl
gas back into the pipeline. Test the work area for
water and repair any leaks.

J. After all leaks, if any, are repaired and the li
perform blow down and testing. Open the zone that i
main to the system, access the closest outlet to th
main through the outlet. After the outlet blows cle
cloth, make an additional check at a zone most dist
Perform all required NFPA 99 tests after connection

3.4 COW SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 22 08 00, COMMISSIONING OF PLUMBING SYST

B. Components provided under this section of the sp
tested as part of a larger system.

3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep
fourhours to instruct VA Personnel in operation and
units.

B.  Submit training plans and instructor qualificati
the requirements of Section 22 08 00, COMMISSIONING
SYSTEMS.
---END---
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SECTION 23 0511
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRIPTION

A. The requirements of this Section apply to all se ctions of Division 23.
B. Definitions:

1. Exposed: Piping, ductwork, and equipment exposed to view in finished
rooms.

2. Option or optional: Contractor's choice of an al ternate material or
method.

3. RE: Project Engineer
4. COTR: Contracting Officer's Technical Representa tive.
1.2 RELATED WORK
A. Section 00 72 00, GENERAL CONDITIONS
B. Section 01 00 00, GENERAL REQUIREMENTS
C. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES
D. Not Used.
E. Section 02 82 11, TRADITIONAL ASBESTOS ABATEME NT
F. Section 03 30 00, CAST-IN-PLACE CONCRETE.
G. Section 05 31 00, STEEL DECKING,
H. Not Used.
I. Section 05 50 00, METAL FABRICATIONS
J. Section 07 84 00, FIRESTOPPING
K. Section 07 92 00, JOINT SEALANTS
L. Section 09 91 00, PAINTING

M. Not Used.
N. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC and STEAM
GENERATION
0. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and
EQUIPMENT
P. Section 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC
Q. Section 23 07 11, HVAC, and BOILER PLANT INSULAT ION.
R. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
S. Section 23 08 11, DEMONSTARION and TESTS FOR BOI LER PLANT.
T. Section 23 82 00, CONVECTION HEATING and COOLIN G UNITS
U. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL | NSTALLATIONS
V. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUITS and CABLES.

Y.Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS

(164008) 230511 -1
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1.3 QUALITY ASSURANCE
A. Mechanical, electrical and associated systems sh
efficient, durable, easily and safely operable and

and safely accessible, and in compliance with appli

specified. The systems shall be comprised of high q

institutional-class and industrial-class products o

are experienced specialists in the required product

construction firms and personnel shall be experienc

specialists in industrial and institutional HYAC

B. Flow Rate Tolerance for HYAC Equipment: Section
ADJUSTING, AND BALANCING FOR HVAC.

C. Equipment Vibration Tolerance:

1. Refer to Section 23 05 41, NOISE AND VIBRATION C
PIPING and EQUIPMENT. Equipment shall be factory-ba
tolerance and re-balanced on site, as necessary.

2. After HVAC air balance work is completed and per
are in place, perform field mechanical balancing an
required to meet the specified vibration tolerance.

D. Products Criteria:

1. Standard Products: Material and equipment shall
products of a manufacturer regularly engaged in the
the products for at least 3 years (or longer as spe
elsewhere). The design, model and size of each item
in satisfactory and efficient operation on at least
installations for approximately three years. Howeve
electronics devices, software and systems such as ¢
instruments, computer work station, shall be the cu
of technology and basic design that has a proven sa
service record of at least three years. See other s
sections for any exceptions and/or additional requi

2. All items furnished shall be free from defects t
affect the performance, maintainability and appeara
components and overall assembly.

3. Conform to codes and standards as required by th
Conform to local codes, if required by local author
natural gas supplier, if the local codes are more s

those specified. Refer any conflicts to the Project

(164008) 230511 -2
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4. Multiple Units: When two or more units of materi als or equipment of
the same type or class are required, these units sh all be products
of one manufacturer.

5. Assembled Units: Manufacturers of equipment asse mblies, which use
components made by others, assume complete responsi bility for the

final assembled product.

6. Nameplates: Nameplate bearing manufacturer's nam e or identifiable
trademark shall be securely affixed in a conspicuou s place on
equipment, or name or trademark cast integrally wit h equipment,
stamped or otherwise permanently marked on each ite m of equipment.

7. Asbestos products or equipment or materials cont aining asbestos

shall not be used.

E. Equipment Service Organizations:

1. HVAC: Products and systems shall be supported by service
organizations that maintain a complete inventory of repair parts and
are located within 50 miles to the site.

F. HVAC Mechanical Systems Welding: Before any weld ing is performed,
contractor shall submit a certificate certifying th at welders comply

with the following requirements:
1. Qualify welding processes and operators for pipi ng according to ASME
"Boiler and Pressure Vessel Code", Section IX, "Wel ding and Brazing

Qualifications".

2. Comply with provisions of ASME B31 series "Code for Pressure
Piping".

3. Certify that each welder has passed American Wel ding Society (AWS)
qualification tests for the welding processes invol ved, and that

certification is current.

G. Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with m anufacturer's
written instructions. Refer conflicts between the m anufacturer's
instructions and the contract drawings and specific ations to the
Project Engineer for resolution. Provide written ha rd copies or
computer files of manufacturer’s installation instr uctions to the
Project Engineer at least two weeks prior to commen cing installation
of any item. Installation of the item will not be a llowed to proceed
until the recommendations are received. Failure to furnish these
recommendations is a cause for rejection of the mat erial.

(164008) 230511 -3
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2. Provide complete layout drawings required by Par
Do not commence construction work on any system unt
drawings have been approved.

H. Upon request by Government, provide lists of pre
selected items of equipment. Include contact perso
references, with telephone numbers and e-mail addre

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES, and with requirements in the ind
specification sections.

B. Contractor shall make all necessary field measur
investigations to assure that the equipment and ass
contract requirements.

C. If equipment is submitted which differs in arran
provide drawings that show the rearrangement of all
Approval will be given only if all features of the
associated systems, including accessibility, are eq
required by the contract.

D. Prior to submitting shop drawings for approval,
certify in writing that manufacturers of all major
have each reviewed drawings and specifications, and
coordinated and properly integrated their equipment
provide a complete and efficient installation.

E. Submittals and shop drawings for interdependent
applicable descriptive information, shall be furnis
complete in a group. Coordinate and properly integr
equipment in each group to provide a completely com
efficient.

F. Not Used.
G. Not Used.
H. Layout Drawings:
1. Submit complete consolidated and coordinated lay
new systems, and for existing systems that are in t
Refer to Section 00 72 00, GENERAL CONDITIONS, Arti
AND WORK COORDINATION.
2. The drawings shall include plan views, elevation
all systems and shall be on a scale of not less tha
equal to one foot). Clearly identify and dimension
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locations of the principal items of equipment. The drawings shall
clearly show locations and adequate clearance for a Il equipment,
piping, valves, control panels and other items. Sho w the access
means for all items requiring access for operations and maintenance.
Provide detailed layout drawings of all piping and duct systems.

3. Do not install equipment foundations, equipment or piping until

layout drawings have been approved.
4. In addition, for HVAC systems, provide details o f the following:
a. Mechanical equipment rooms.
b. Interstitial space.
c. Hangers, inserts, supports, and bracing.
d. Pipe sleeves.

e. Duct or equipment penetrations of floors, walls, ceilings, or
roofs.
I. Manufacturer's Literature and Data: Submit under the pertinent section

rather than under this section.

1. Submit belt drive with the driven equipment. Sub mit selection data
for specific drives when requested by the Project E ngineer.
2. Submit electric motor data and variable speed dr ive data with the

driven equipment.
3. Equipment and materials identification.
4. Fire-stopping materials.
5. Hangers, inserts, supports and bracing. Provide load calculations
for variable spring and constant support hangers.
6. Wall, floor, and ceiling plates.
J. HVAC Maintenance Data and Operating Instructions

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo r systems and
equipment.

2. Provide a listing of recommended replacement par ts for keeping in
stock supply, including sources of supply, for equi pment. Include in
the listing belts for equipment: Belt manufacturer, model number,
size and style, and distinguished whether of multip le belt sets.

K. Provide copies of approved HVAC equipment submit tals to the Testing,

Adjusting and Balancing Subcontractor.

(164008) 230511-5
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1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the

basic designation only.

B. Air Conditioning, Heating and Refrigeration Inst itute (AHRI):
430-2009................ Central Station Air-Handlin g Units
C. American National Standard Institute (ANSI):
B31.1-2007.............. Power Piping
D. Rubber Manufacturers Association (ANSI/RMA):
IP-20-2007.............. Specifications for Drives U sing Classical
V-Belts and Sheaves
IP-21-2009.............. Specifications for Drives U sing Double-V
(Hexagonal) Belts
IP-22-2007.............. Specifications for Drives U sing Narrow V-Belts

and Sheaves
E. Air Movement and Control Association (AMCA):
410-96.......ccevveue... Recommended Safety Practice s for Air Moving
Devices
F. American Society of Mechanical Engineers (ASME):
Boiler and Pressure Vessel Code (BPVC):

Section 1-2007.......... Power Boilers
Section IX-2007......... Welding and Brazing Qualifi cations
Code for Pressure Piping:
B31.1-2007.............. Power Piping
G. American Society for Testing and Materials (ASTM ):
A36/A36M-08............. Standard Specification for Carbon Structural
Steel
A575-96(2007)........... Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades
E84-10.................. Standard Test Method for Su rface Burning
Characteristics of Building Materials
E119-09c................ Standard Test Methods for F ire Tests of
Building Construction and Materials
H. Manufacturers Standardization Society (MSS) of t he Valve and Fittings
Industry, Inc:
SP-58-20009.............. Pipe Hangers and Supports-M aterials, Design and

Manufacture, Selection, Application, and

Installation

(164008) 230511 -6
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SP 69-2003.............. Pipe Hangers and Supports-S
Application
SP 127-2001............. Bracing for Piping Systems,

election and

Seismic — Wind —

Dynamic, Design, Selection, Application

I.  National Electrical Manufacturers Association (NEMA

MG-1-2009............... Motors and Generators
J. National Fire Protection Association (NFPA):
31-06....ccccceveennnnn. Standard for Installation o
Equipment
54-09.....ccccevinnnn National Fuel Gas Code
70-08....cceveevinnnnn National Electrical Code
85-07.cccvvvvieeeen. Boiler and Combustion Syste
90A-09.....cccevveennn. Standard for the Installati

):

f Qil-Burning

ms Hazards Code

on of Air

Conditioning and Ventilating Systems

101-09......ccccvnnnns Life Safety Code
1.6 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1. Equipment and material placed on the job site sh
custody of the Contractor until phased acceptance,
the Government has reimbursed the Contractor for th
material. The Contractor is solely responsible for
such equipment and material against any damage.

2. Place damaged equipment in first class, new oper
replace same as determined and directed by the Proj
Such repair or replacement shall be at no additiona
Government.

3. Protect interiors of new equipment and piping sy
of foreign matter. Clean both inside and outside be
placing equipment in operation.

4. Existing equipment and piping being worked on by
shall be under the custody and responsibility of th
shall be protected as required for new work.

B. Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipme
material to be incorporated in the work. Remove deb
cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged
deliver clean systems.
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3. Clean interior of all tanks prior to delivery fo
the Government.

4. Boilers shall be left clean following final inte

Government insurance representative or inspector.

5. Contractor shall be fully responsible for all co

delay arising from failure to provide clean systems

1.7 JOB CONDITIONS — WORK IN EXISTING BUILDING

A. Building Operation: Government employees will be
and managing all facilities, including temporary fa
the medical center.

B. Maintenance of Service: Schedule all work to per
as required by the medical center.

C. Steam and Condensate Service Interruptions: Limi
condensate service interruptions, as required for i
new and existing systems, will be permitted by the
during periods when the demands are not critical to
the medical center. These non-critical periods are
pm and 5 am in the appropriate off-season (if appli
least one week advance notice to the Project Engine

D. Phasing of Work: Comply with all requirements sh
specified.

E. Building Working Environment; Maintain the archi
integrity of the building and the working environme
Maintain the interior of building at 18 degrees C (
minimum. Limit the opening of doors, windows or oth
to brief periods as necessary for rigging purposes.
ground water leakage permitted. Provide daily clean
and demolition debris on all floor surfaces and on
operated by VA.

F. Acceptance of Work for Government Operation: As
available for operation and these facilities are of
the Government, inspections will be made and tests
Based on the inspections, a list of contract defici
issued to the Contractor. After correction of defic
for beneficial use, the Contracting Officer will pr
acceptance and the equipment will then be under the
operation of Government personnel.

G. Not Used.
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PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS
A. Provide maximum standardization of components to
requirements.
B. Manufacturers of equipment assemblies that inclu
others shall assume complete responsibility for fin

1. All components of an assembled unit need not be
manufacturer.

2. Constituent parts that are alike shall be produc
manufacturer.

3. Components shall be compatible with each other a
assembly for intended service.

4. Contractor shall guarantee performance of assemb
and shall repair or replace elements of the assembl
to deliver specified performance of the complete as

C. Components of equipment shall bear manufacturer'
model number, serial number and performance data on
securely affixed in a conspicuous place, or cast in

or otherwise permanently marked upon the components

D. Major items of equipment, which serve the same f

same make and model. Exceptions will be permitted i

requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT
Equipment and materials installed shall be compati

with other items being furnished and with existing

result will be a complete and fully operational pla

contract requirements.
2.3 BELT DRIVES

A. Type: ANSI/RMA standard V-belts with proper moto
sheave. Belts shall be constructed of reinforced co

B. Dimensions, rating and selection standards: ANS

C. Minimum Horsepower Rating: Motor horsepower plus
service factor (not less than 20 percent) in additi
allowances for pitch diameter, center distance, and

D. Maximum Speed: 25 m/s (5000 feet per minute).

E. Adjustment Provisions: For alignment and ANSI/RM

for installation and take-up.
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F. Drives may utilize a single V-Belt (any cross se
manufacturer's standard.
G. Multiple Belts: Matched to ANSI/RMA specified li

a belt measuring fixture. Seal matched sets togethe

or partial loss of sets. Replacement, when necessar

entire set of new matched belts.

H. Sheaves and Pulleys:

1. Material: Pressed steel, or close grained cast i

2. Bore: Fixed or bushing type for securing to shaf

3. Balanced: Statically and dynamically.

4. Groove spacing for driving and driven pulleys sh

I. Drive Types, Based on ARI 435:

1. Provide adjustable-pitch drive as follows:

a. Fan speeds up to 1800 RPM: 7.5 kW (10 horsepower
b. Fan speeds over 1800 RPM: 2.2 kW (3 horsepower)

2. Provide fixed-pitch drives for drives larger tha
above.

3. The final fan speeds required to just meet the s
pressure requirements, without throttling, shall be
adjustment of a temporary adjustable-pitch motor sh
law calculation if a fixed-pitch drive is used init

2.4 DRIVE GUARDS
A. For machinery and equipment, provide guards as s
belts, chains, couplings, pulleys, sheaves, shafts,

moving parts regardless of height above the floor t

equipment and injury to personnel. Drive guards may

motors and drives are inside factory fabricated air
casings.
B. Pump shafts and couplings shall be fully guarded

guard, covering coupling and shaft but not bearings

minimum 16-gage sheet steel; ends shall be braked a

attached to pump base with minimum of four 6 mm (1/

Reinforce guard as necessary to prevent side play f

couplings.

C. V-belt and sheave assemblies shall be totally en
non-resonant. Guard shall be an assembly of minimum

and expanded or perforated metal to permit observat

(164008) 230511 - 10

ction) when it is the

mits by measurement on
r to prevent mixing

y, shall be an

ron.

t with keys.

all be the same.

) and smaller.
and smaller.
n those listed

ystem CFM and
determined by
eave or by fan
ially.

hown in AMCA 410 for
gears and other
o prevent damage to
be excluded where

handling unit

by a sheet steel
. Material shall be
nd drilled and
4-inch) bolts.
orcing guard onto

closed, firmly mounted,
22-gage sheet steel

ion of belts. 25 mm



Veterans Affairs Sioux Falls CT Scanner Prep

(one-inch) diameter hole shall be provided at each
permit speed measurement.

D. Materials: Sheet steel, cast iron, expanded meta
secured so as to be removable without disassembling
electrical connections to equipment.

E. Access for Speed Measurement: 25 mm (One inch) d
shaft center.

2.5 LIFTING ATTACHMENTS
Provide equipment with suitable lifting attachment
to be lifted in its normal position. Lifting attach
withstand any handling conditions that might be enc
bending or distortion of shape, such as rapid lower
load.

2.6 ELECTRIC MOTORS

A. All material and equipment furnished and install
conform to the requirements of Section 23 05 12, GE

shaft centerline to

| or wire mesh rigidly

pipe, duct, or

iameter hole at each

s to enable equipment
ments shall
ountered, without

ing and braking of

ation methods shall
NERAL MOTOR

REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENSection 26 29 11,

LOW-VOLTAGE MOTOR STARTERS; and, Section 26 05 19,

LOW-VOLTAGE

ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AID BELOW). Provide

all electrical wiring, conduit, and devices necessa

connection, protection and operation of the systems

energy efficient premium efficiency type motors as
2.7 VARIABLE SPEED MOTOR CONTROLLERS

A. Refer to Section 26 05 11, REQUIREMENTS FOR ELEC
and Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS fo

B. The combination of controller and motor shall be
manufacturer of the driven equipment, such as pumps
be rated for 100 percent output performance. Multip
class of equipment, i.e. air handlers, fans, pumps,

a single manufacturer.

C. Motors shall be premium efficiency type and be a
controller manufacturer. The controller-motor combi
guaranteed to provide full motor nameplate horsepow
frequency operation. Both driving and driven motor
fixed pitch.

D. Controller shall not add any current or voltage
AC power distribution system, DDC controls, sensiti
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equipment, etc., nor shall be affected from other d

power system.

E. Controller shall be provided with the following
accessories:

1. Suitable for variable torque load.

2. Provide thermal magnetic circuit breaker or fuse
external operator and incoming line fuses. Unit sh
minimum 25,000 AIC. Provide AC input line reacto
filters on incoming power line.

2.8 EQUIPMENT AND MATERIALS IDENTIFICATION

evices on the AC

operating features and

d switch with

all be rated for

rs (3% impedance)

A. Use symbols, nomenclature and equipment number s specified, shown on the

drawings and shown in the maintenance manuals. Iden
piping is specified in Section 09 91 00, PAINTING.
B. Interior (Indoor) Equipment: Engraved nameplates
than 48 mm (3/16-inch) high of brass with black-fil
rigid black plastic with white letters specified in
PAINTING permanently fastened to the equipment. Ide
components such as coils, filters, fans, etc.
C. Exterior (Outdoor) Equipment: Brass nameplates,
filled letters, not less than 48 mm (3/16-inch) hig
to the equipment.
D. Control Iltems: Label all temperature and humidit
and control dampers. Identify and label each item a
control diagrams.
E. Valve Tags and Lists:
1. HVAC and Boiler Plant: Provide for all valves ot
equipment in Section 23 82 00, CONVECTION HEATING A
2. Valve tags: Engraved black filled numbers and le
13 mm (1/2-inch) high for number designation, and n
mm(1/4-inch) for service designation on 19 gage 38
round brass disc, attached with brass "S" hook or b
3. Valve lists: Typed or printed plastic coated car
mm(8-1/2 inches) by 280 mm (11 inches) showing tag
function and area of control, for each service or s
sheets for a 3-ring notebook.
4. Provide detailed plan for each floor of the buil
location and valve number for each valve. Identify
valve with a color coded thumb tack in ceiling.
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2.9 FIRESTOPPING
Section 07 84 00, FIRESTOPPING specifies an effect
the spread of fire, smoke and gases where penetrati
and ductwork. Refer to Section 23 07 11, HVAC, PLUM
PLANT INSULATION, for firestop pipe and duct insula
2.10 GALVANIZED REPAIR COMPOUND
Mil. Spec. DOD-P-21035B, paint form.

2.11 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINT S

A. Vibration Isolators: Refer to Section 23 05 41,

CONTROL FOR HVAC PIPING AND EQUIPMENT.

B. Supports for Roof Mounted Items:

1. Equipment: Equipment rails shall be galvanized s
(18 gauge), with integral baseplate, continuous wel
factory installed 50 mm by 100 mm (2 by 4) treated
mm (18 gauge) galvanized steel counter flashing cap
built-in cant strip, (except for gypsum or tectum d
height 280 mm (11 inches). For surface insulated ro
raised cant strip to start at the upper surface of

2. Pipe/duct pedestals: Provide a galvanized Unistr
U-shaped mounting brackets which are secured to sid
galvanized lag bolts.

C. Pipe Supports: Comply with MSS SP-58. Type Numbe
this standard. For selection and application comply
Refer to Section 05 50 00, METAL FABRICATIONS, for
support materials and prime coat painting requireme

D. Attachment to Concrete Building Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and machine bolt
Permitted in concrete not less than 102 mm (four in
approved by the Project Engineer for each job condi

3. Power-driven fasteners: Permitted in existing co
not less than 102 mm (four inches) thick when appro
Project Engineer for each job condition.

E. Attachment to Steel Building Construction:

1. Welded attachment: MSS SP-58, Type 22.

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29.
be used for individual copper tubing up to 23mm (7/
diameter.
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F. Not Used.
G. Attachment to existing structure: Support from existing floor/roof
frame.

H. Attachment to Wood Construction: Wood screws or lag bolts.

I. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load
listed in MSS SP-58. For piping, provide adjustment means for
controlling level or slope. Types 13 or 15 turn-buc kles shall provide
38 mm (1-1/2 inches) minimum of adjustment and inco rporate locknuts.

All-thread rods are acceptable.

J. Hangers Supporting Multiple Pipes (Trapeze Hange rs): Galvanized, cold
formed, lipped steel channel horizontal member, not less than 41 mm by
41 mm (1-5/8 inches by 1-5/8 inches) , 2.7 mm (No. 12 gage), designed to
accept special spring held, hardened steel nuts. No t permitted for

steam supply and condensate piping.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricat ed from steel
rod. Provide Type 40 insulation shield, secured by two 13mm
(1/2-inch) galvanized steel bands, or preinsulated calcium silicate

shield for insulated piping at each hanger.

K. Supports for Piping Systems:

1. Select hangers sized to encircle insulation on i nsulated piping.
Refer to Section 23 07 11, HVAC, PLUMBING, AND BOIL ER PLANT
INSULATION for insulation thickness. To protect ins ulation, provide
Type 39 saddles for roller type supports or preinsu lated calcium
silicate shields. Provide Type 40 insulation shield or preinsulated
calcium silicate shield at all other types of suppo rts and hangers

including those for preinsulated piping.
2. Piping Systems except High and Medium Pressure S team (MSS SP-58):
a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.
c. Wall brackets: Types 31, 32 or 33.
d. Roller supports: Type 41, 43, 44 and 46.
e. Saddle support: Type 36, 37 or 38.
f. Turnbuckle: Types 13 or 15. Preinsulate.
g. U-bolt clamp: Type 24.
h. Copper Tube:

(164008) 230511 - 14
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1) Hangers, clamps and other support material in co

tubing shall be painted with copper colored epoxy p

plastic coated or taped with non adhesive isolation
prevent electrolysis.

2) For vertical runs use epoxy painted or plastic ¢
clamps.

3) For supporting tube to strut; Provide epoxy pain
straps for copper tube or plastic inserted vibratio
clamps.

4) Insulated Lines: Provide pre-insulated calcium s
shields sized for copper tube.

i. Supports for plastic or glass piping: As recomme
manufacturer with black rubber tape extending one i
steel support or clamp.

3. High and Medium Pressure Steam (MSS SP-58):

a. Provide eye rod or Type 17 eye nut near the uppe

b. Piping 50 mm (2 inches) and larger: Type 43 roll
roller hangers requiring seismic bracing provide a
hanger with Type 41 roller attached by flat side ba

c. Piping with Vertical Expansion and Contraction:

1) Movement up to 20 mm (3/4-inch): Type 51 or 52 v
unit with integral turn buckle and load indicator.

2) Movement more than 20 mm (3/4-inch): Type 54 or
support unit with integral adjusting nut, turn buck
travel position indicator.

4. Convertor and Expansion Tank Hangers: May be Typ
shell diameter. Insulation where required will cove

L. Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density
compressive strength calcium silicate shields encas
metal.

2. Pre-insulated calcium silicate shields to be ins
of support during erection.

3. Shield thickness shall match the pipe insulation

4. The type of shield is selected by the temperatur
load it must carry, and the type of support it wil
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a. Shields for supporting chilled or cold water sha Il have
insulation that extends a minimum of 1 inch past th e sheet metal.
Provide for an adequate vapor barrier in chilled li nes.

b. The pre-insulated calcium silicate shield shall support the
maximum allowable water filled span as indicated in MSS-SP 69. To
support the load, the shields may have one or more of the
following features: structural inserts 4138 kPa (60 0 psi)
compressive strength, an extra bottom metal shield, or formed
structural steel (ASTM A36) wear plates welded to t he bottom

sheet metal jacket.
5. Shields may be used on steel clevis hanger type sup ports, roller
supports or flat surfaces.
M. Not Used.
2.12 PIPE PENETRATIONS
A. Install sleeves during construction for other th an blocked out floor
openings for risers in mechanical bays.
B. To prevent accidental liquid spills from passing to a lower level,
provide the following:
1. For sleeves: Extend sleeve 25 mm (one inch) abov e finished floor and
provide sealant for watertight joint.
2. For blocked out floor openings: Provide 40 mm (1 -1/2 inch) angle set
in silicone adhesive around opening.
3. For drilled penetrations: Provide 40 mm (1-1/2 i nch) angle ring or

square set in silicone adhesive around penetration.

C. Penetrations are not allowed through beams or ri bs, but may be
installed in concrete beam flanges. Any deviation f rom these
requirements must receive prior approval of Project Engineer.

D. Sheet Metal, Plastic, or Moisture-resistant Fibe r Sleeves: Provide for
pipe passing through floors, interior walls, and pa rtitions, unless
brass or steel pipe sleeves are specifically called for below.

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide f or pipe passing through
exterior walls below grade. Make space between slee ve and pipe
watertight with a modular or link rubber seal. Seal shall be applied at
both ends of sleeve.

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating
Sleeves: Provide for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. Provide sl eeve for pipe
passing through floor of mechanical rooms, laundry work rooms, and

(164008) 230511 - 16
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animal rooms above basement. Except in mechanical r

with floor plate.

G. Brass Pipe Sleeves: Provide for pipe passing thr
terrazzo or ceramic tile floors. Connect sleeve wit

H. Sleeves are not required for wall hydrants for f
connections or in drywall construction.

I. Sleeve Clearance: Sleeve through floors, walls,
flanges shall be one inch greater in diameter than
pipe. Sleeve for pipe with insulation shall be larg
accommodate the insulation. Interior openings shall
with fire stopping material and sealant to prevent
smoke, and gases.

J. Sealant and Adhesives: Shall be as specified in
SEALANTS.

2.13 DUCT PENETRATIONS

A. Provide curbs for roof mounted piping, ductwork
shall be 18 inches high with continuously welded se
strip, interior baffle with acoustic insulation, cu
curb adapter.

B. Provide firestopping for openings through fire a
maintaining minimum required rating of floor, ceili
See section 07 84 00, FIRESTOPPING.

2.14 SPECIAL TOOLS AND LUBRICANTS

A. Furnish, and turn over to the Project Engineer,
available commercially, that are required for disas
of equipment and machinery furnished.

B. Grease Guns with Attachments for Applicable Fitt
of grease required for each motor or other equipmen

C. Refrigerant Tools: Provide system charging/Evacu
gauges, fittings, and tools required for maintenanc
equipment.

D. Tool Containers: Hardwood or metal, permanently
tended service and mounted, or located, where direc
Engineer.

E. Lubricants: A minimum of 0.95 L (one quart) of o
pound) of grease, of equipment manufacturer's recom
type, in unopened containers and properly identifie

different application.
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2.15 WALL, FLOOR AND CEILING PLATES

A. Material and Type: Chrome plated brass or chrome

piece or split type with concealed hinge, with set
to pipe, or sleeve. Use plates that fit tight aroun

openings around pipes and cover the entire pipe sle

B. Thickness: Not less than 2.4 mm (3/32-inch) for

and ceiling plates, not less than 0.64 mm (0.025-in
(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe

C. Locations: Use where pipe penetrates floors, wal

exposed locations, in finished areas only. Provide

in spaces where brass or steel pipe sleeves are spe

2.16 ASBESTOS
Materials containing asbestos are not permitted.
PART 3 - EXECUTION

plated steel, one
screw for fastening
d pipes, cover
eve projection.
floor plates. For wall

ch) for up to 80 mm

Is and ceilings in
a watertight joint

cified.

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND P IPING

A. Coordinate location of piping, sleeves, inserts,

equipment. Locate piping, sleeves, inserts, hangers
equipment clear of windows, doors, openings, light
services and utilities. Prepare equipment layout dr
proper location and personnel access of all facilit
drawings for review as required by Part 1. Follow m
published recommendations for installation methods

specified.

B. Operating Personnel Access and Observation Provi

arrange all equipment and systems to provide clear
access, without use of portable ladders, for mainte

of all devices including, but not limited to: all e

valves, filters, strainers, transmitters, sensors,

gages and indicators shall be clearly visible by pe

the floor or on permanent platforms. Do not reduce
maintenance and operating space and access provisio

the drawings.

C. Equipment and Piping Support: Coordinate structu

for pipe and equipment support with pipe and equipm
permit proper installation.

D. Location of pipe sleeves, trenches and chases sh

coordinated with equipment and piping locations.

E. Cutting Holes:
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1. Cut holes through concrete and masonry by rotary
Pneumatic hammer, impact electric, and hand or manu
drill will not be allowed, except as permitted by P
where working area space is limited.

2. Locate holes to avoid interference with structur
beams or grade beams. Holes shall be laid out in ad
drilling done only after approval by Project Engine
Contractor considers it necessary to drill through
members, this matter shall be referred to Project E
approval.

3. Do not penetrate membrane waterproofing.

F. Interconnection of Instrumentation or Control De
electrical and pneumatic interconnections are not s
provided.

G. Minor Piping: Generally, small diameter pipe run
drains, water cooling, and other service are not sh
provided.

H. Electrical and Pneumatic Interconnection of Cont
This generally not shown but must be provided. This
interconnections of sensors, transmitters, transduc
devices, control and instrumentation panels, instru
workstations. Comply with NFPA-70.

I. Protection and Cleaning:

1. Equipment and materials shall be carefully handl
and adequately protected to prevent damage before a
installation, in accordance with the manufacturer's
and as approved by the Project Engineer. Damaged or
in the opinion of the Project Engineer, shall be re

2. Protect all finished parts of equipment, such as
where accessible, from rust prior to operation by m
protective grease coating and wrapping. Close pipe
caps or plugs during installation. Tightly cover an
fixtures and equipment against dirt, water chemical
injury. At completion of all work thoroughly clean
materials and equipment.

J. Concrete and Grout: Use concrete and shrink comp
(3000 psi) minimum, specified in Section 03 30 00,
CONCRETE.
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K. Install gages, thermometers, valves and other de

for ease in reading or operating and maintaining sa

and position thermometers and gages to be easily re

vices with due regard

id devices. Locate

ad by operator or

staff standing on floor or walkway provided. Servic ing shall not
require dismantling adjacent equipment or pipe work

L. Install steam piping expansion joints as per man ufacturer’s
recommendations.

M. Work in Existing Building:
1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,

Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s)

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article,

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service
piping at times that will least interfere with norm al operation of
the facility.

3. Cut required openings through existing masonry a nd reinforced
concrete using diamond core drills. Use of pneumati ¢ hammer type

drills, impact type electric drills, and hand or ma nual hammer type

drills, will be permitted only with approval of the Project
Engineer. Locate openings that will least effect st ructural slabs,
columns, ribs or beams. Refer to the Project Engine er for
determination of proper design for openings through structural
sections and opening layouts approval, prior to cut ting or drilling
into structure. After Project Engineer's approval, carefully cut

opening through construction no larger than absolut ely necessary for
the required installation.

N. Work in Animal Research Areas: Seal all pipe and duct penetrations with

silicone sealant to prevent entrance of insects.

O. Electrical Equipment Drip Protection: Every effo rt shall be made to

eliminate the installation of pipe above electrical
switchgear. If this is not possible, encase pipe in

a minimum of joints. Installation of piping, ductwo
apparatus or other installations foreign to the ele
shall be located in the space equal to the width an
equipment and extending from to a height of 1.8 m (
equipment of to ceiling structure, whichever is low
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P. Inaccessible Equipment:

1. Where the Government determines that the Contrac
equipment not conveniently accessible for operation
equipment shall be removed and reinstalled or remed
performed as directed at no additional cost to the

2. The term "conveniently accessible" is defined as
reached without the use of ladders, or without clim
under or over obstacles such as motors, fans, pumps
transformers, high voltage lines, piping, and ductw

3.2 TEMPORARY PIPING AND EQUIPMENT

A. Continuity of operation of existing facilities w
temporary installation or relocation of equipment a

B. The Contractor shall provide all required facili
the requirements of phased construction and mainten
piping and equipment shall be properly supported, s
operate without excessive stress, and shall be insu
can occur to personnel by contact with operating fa
requirements of Paragraph 3.1 apply.

C. Temporary facilities and piping shall be complet
openings in structures sealed. Provide necessary bl
to seal open piping remaining in service.

3.3 RIGGING

A. Design is based on application of available equi
building structures are planned to accommodate desi

B. Alternative methods of equipment delivery may be
and will be considered by Government under specifie
phasing and maintenance of service as well as struc
the building.

C. Close all openings in the building when not requ
operations to maintain proper environment in the fa
Government operation and maintenance of service.

D. Contractor shall provide all facilities required
equipment and place on foundations. Attachments to
rigging purposes and support of equipment on struct
Contractor's full responsibility. Upon request, the
check structure adequacy and advise Contractor of r

restrictions.
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E. Contractor shall check all clearances, weight li
offer a rigging plan designed by a Registered Profe
All modifications to structures, including reinforc
be at Contractor's cost, time and responsibility.

F. Rigging plan and methods shall be referred to Pr
evaluation prior to actual work.

G. Restore building to original condition upon comp

3.4 PIPE AND EQUIPMENT SUPPORTS

A. Where hanger spacing does not correspond with jo
structural steel channels secured directly to joist
that will correspond to the required hanger spacing
the equipment and piping from the channels. Drill o
structural steel only with the prior approval of th

B. Use of chain, wire or strap hangers; wood for bl
bracing; or, hangers suspended from piping above wi
Replace or thoroughly clean rusty products and pain

C. Use hanger rods that are straight and vertical.
vertical adjustments may be omitted where limited s
Provide a minimum of 15 mm (1/2-inch) clearance bet
covering and adjacent work.

D. HVAC Horizontal Pipe Support Spacing: Refer to M
additional supports at valves, strainers, in-line p
components. Provide a support within one foot of ea

E. HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long,
the pipe below couplings, or welded to the pipe and
securely on the building structure.
2. Vertical pipe larger than the foregoing, support
tees, or substantial pipe legs extending to the bui
F. Overhead Supports:
1. The basic structural system of the building is d
the loads imposed by equipment and piping to be sup
2. Provide steel structural members, in addition to
adequate capability to support the imposed loads, |
accordance with the final approved layout of equipm
3. Tubing and capillary systems shall be supported

G. Floor Supports:
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1. Provide concrete bases, concrete anchor blocks a

structural steel systems for support of equipment a
and dowel concrete bases and structural systems to
under operating and seismic conditions (if applicab

excessive displacement or structural failure.

2. Do not locate or install bases and supports unti

thereon has been approved. Size bases to match equi
thereon plus 50 mm (2 inch) excess on all edges. Bo
shall have horizontal dimensions that exceed boiler
dimensions by at least 150 mm (6 inches) on all sid
structural drawings. Bases shall be neatly finished
shall have chamfered edges at the top, and shall be

painting.

3. All equipment shall be shimmed, leveled, firmly

grouted with epoxy grout. Anchor bolts shall be pla
anchored to the bases. Fill the annular space betwe
bolts with a granular material to permit alignment

For seismic anchoring, refer to Section 13 05 41, S

nd pedestals, and
nd piping. Anchor
resist forces

le) without

| equipment mounted
pment mounted
iler foundations
base frame
es. Refer to
and smoothed,
suitable for

anchored, and
ced in sleeves,
en sleeves and
and realignment.
EISMIC RESTRAINT

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.
3.5 MECHANICAL DEMOLITION

A. Rigging access, other than indicated on the draw ings, shall be provided

by the Contractor after approval for structural int
Project Engineer. Such access shall be provided wit
or time to the Government. Where work is in an oper
approved protection from dust and debris at all tim
plant personnel and maintenance of plant operation

the plant.

B. In an operating facility, maintain the operation

safety. Government personnel will be carrying on th
operating, cleaning and maintaining equipment and p
Confine the work to the immediate area concerned; m
and wet down demolished materials to eliminate dust
debris to accumulate in the area to the detriment o
Perform all flame cutting to maintain the fire safe
plant. Adequate fire extinguishing facilities shall
times. Perform all work in accordance with recogniz
standards. Inspection will be made by personnel of
Center, and Contractor shall follow all directives
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with regard to rigging, safety, fire safety, and ma
operations.

C. Completely remove all piping, wiring, conduit, a
associated with the equipment not to be re-used in
includes all pipe, valves, fittings, insulation, an
including the top connection and any fastenings to
systems. Seal all openings, after removal of equipm
and other penetrations in roof, walls, floors, in a
and in accordance with plans and specifications whe
covered. Structural integrity of the building syste
maintained. Reference shall also be made to the dra
specifications of the other disciplines in the proj
facilities to be demolished or handled.

D. All valves including gate, globe, ball, butterfl
pressure gages and thermometers with wells shall re
property and shall be removed and delivered to Proj
stored as directed. The Contractor shall remove all
equipment, devices and demolition debris under thes
specifications. Such material shall be removed from
expeditiously and shall not be allowed to accumulat

E. Asbestos Insulation Removal: Conform to Sectio
ASBESTOS ABATEMENT.
3.6 CLEANING AND PAINTING
A. Prior to final inspection and acceptance of the
for beneficial use by the Government, the plant fac
and systems shall be thoroughly cleaned and painted
09 91 00, PAINTING.
B. In addition, the following special conditions ap
1. Cleaning shall be thorough. Use solvents, cleaning
methods recommended by the manufacturers for the sp
Remove all rust prior to painting and from surfaces
unpainted. Repair scratches, scuffs, and abrasions
prime and finish coats.

2. Material And Equipment Not To Be Painted Includes:
a. Motors, controllers, control switches, and safet
b. Control and interlock devices.
c. Regulators.
d. Pressure reducing valves.
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e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g. Copper, brass, aluminum, stainless steel and bro

h. Valve stems and rotating shafts.

i. Pressure gauges and thermometers.

j- Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned,
repaired, and shall be touched-up with matching pai
panel manufacturer.

4. Pumps, motors, steel and cast iron bases, and co
be cleaned, and shall be touched-up with the same ¢
by the pump manufacturer

5. Temporary Facilities: Apply paint to surfaces th
existing finish coats.

6. Paint shall withstand the following temperatures
discoloration:

a. Condensate and feedwater -- 38 degrees C (100 de
insulation jacket surface and 120 degrees C (250 de
metal pipe surface.

b. Steam -- 52 degrees C (125 degrees F) on insulat
surface and 190 degrees C (375 degrees F) on metal

7. Final result shall be smooth, even-colored, even
finish on all items. Completely repaint the entire
equipment if necessary to achieve this.

3.7 IDENTIFICATION SIGNS
A. Provide laminated plastic signs, with engraved |

5 mm (3/16-inch) high, designating functions, for a

switches, motor controllers, relays, meters, contro

automatic control valves. Nomenclature and identifi

correspond to that used in maintenance manual, and

specified elsewhere. Attach by chain, adhesive, or
B. Factory Built Equipment: Metal plate, securely a

address of manufacturer, serial number, model numbe

performance.

C. Pipe Identification: Refer to Section 09 91 00,
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3.8 MOTOR AND DRIVE ALIGNMENT
A. Belt Drive: Set driving and driven shafts parall
the corresponding grooves are in the same plane.
B. Direct-connect Drive: Securely mount motor in ac
that shafts are free from both angular and parallel
both motor and driven machine are operating at norm
3.9 LUBRICATION
A. Lubricate all devices requiring lubrication prio
Field-check all devices for proper lubrication.
B. Equip all devices with required lubrication fitt
Provide a minimum of one liter (one quart) of oil a
pound) of grease of manufacturer's recommended grad
different application; also provide 12 grease stick
plug valves. Deliver all materials to Project Engin
containers that are properly identified as to appli
C. Provide a separate grease gun with attachments f
for each type of grease applied.
D. All lubrication points shall be accessible witho
equipment, except to remove access plates.
3.10 COMMISSIONING
A. Provide commissioning documentation in accordanc
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS
start up, and contractor testing required above and
System Readiness Checklist provided by the Commissi
B. Components provided under this section of the sp
tested as part of a larger system. Refer to Sectio
COMMISSIONING OF HVAC SYSTEMS and related sections
responsibilities for system commissioning.
3.11 STARTUP AND TEMPORARY OPERATION
Start up equipment as described in equipment speci
that vibration is within specified tolerance prior

operation. Temporary use of equipment is specified

el and align so that

curate alignment so
misalignment when

al temperatures.

r to initial operation.

ings or devices.
nd 0.5 kg (one
e and type for each
s for lubricated
eer in unopened
cation.

or applicable fittings

ut disassembling

e with the requirements
for all inspection,
required by the
oning Agent.
ecifications will be
n 2308 00 —
for contractor

fications. Verify
to extended
in Section 01 00 00,

GENERAL REQUIREMENTS, Article, TEMPORARY USE OF MEC HANICAL AND

ELECTRICAL EQUIPMENT.
3.12 OPERATING AND PERFORMANCE TESTS
A. Prior to the final inspection, perform required
Section 01 00 00, GENERAL REQUIREMENTS and submit t

records to the Project Engineer.
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B. Should evidence of malfunction in any tested sys tem, or piece of
equipment or component part thereof, occur during o r as a result of
tests, make proper corrections, repairs or replacem ents, and repeat

tests at no additional cost to the Government.

C. When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systems and
for cooling systems respectively during first actua | seasonal use of

respective systems following completion of work.
3.13 INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS, and Section 23 08 11, DEMONST RATIONS AND TESTS
FOR BOILER PLANT.
---END---

(164008) 230511 - 27
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SECTION 23 05 12

GENERAL MOTOR REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT

PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies the furnishing, installatio
motors for HYAC and steam generation equipment.
1.2 RELATED WORK:
A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA an

B. Section 23 05 10, COMMON WORK RESULTS FOR BOILER

GENERATION.

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

D Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

E. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN

G. Section 26 24 19, MOTOR-CONTROL CENTERS.

F. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.
1.3 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP

and SAMPLES, and Section 26 05 11, REQUIREMENTS FOR

INSTALLATIONS.
B. Shop Drawings:

1. Provide documentation to demonstrate compliance
specifications.

2. Include electrical ratings, efficiency, bearing
frame size, dimensions, mounting details, materials
voltage, phase, speed (RPM), enclosure, starting ch
torque characteristics, code letter, full load and
current, service factor, and lubrication method.

C. Manuals:

1. Submit simultaneously with the shop drawings, co
complete installation, maintenance and operating ma
technical data sheets and application data.

D. Certification: Two weeks prior to final inspecti

noted, submit four copies of the following certific

Engineer:

1. Certification that the motors have been applied,
adjusted, lubricated, and tested according to manuf

recommendations.
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E. Completed System Readiness Checklists provided b
Agent and completed by the contractor, signed by a
and dated on the date of completion, in accordance
requirements of Section 23 08 00 COMMISSIONING OF H

1.4 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. National Electrical Manufacturers Association (N
MG 1-2006 Rev. 1 2009 ..Motors and Generators
MG 2-2001 Rev. 1 2007...Safety Standard for Constru

y the Commissioning
qualified technician
with the
VAC SYSTEMS.

s specification to the

in the text by the

EMA):

ction and Guide for

Selection, Installation and Use of Electric

Motors and Generators
C. National Fire Protection Association (NFPA):

70-2008................. National Electrical Code (N
D. Institute of Electrical and Electronics Engineer
112-04......ccvvene. Standard Test Procedure for

Motors and Generators

E. American Society of Heating, Refrigerating and A
Engineers (ASHRAE):
90.1-2007............... Energy Standard for Buildin

Projectial Buildings
PART 2 - PRODUCTS
2.1 MOTORS:

A. For alternating current, fractional and integral
NEMA Publications MG 1 and MG 2 shall apply.

B. All material and equipment furnished and install
conform to the requirements of Section 26 29 11, LO
STARTERS; and Section 26 05 21, LOW-VOLTAGE ELECTRI
AND CABLES (600 VOLTS AND BELOW). Provide all elect
conduit, and devices necessary for the proper conne
and operation of the systems. Provide premium effic
scheduled. Unless otherwise specified for a particu
electric motors with the following requirements.

C. Single-phase Motors: Motors for centrifugal fans
phase or permanent split capacitor (PSC) type. Pro
type for hard starting applications.
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1. Contractor’s Option - Electrically Commutated mo tor (EC Type): Motor
shall be brushless DC type specifically designed fo r applications
with heavy duty ball bearings and electronic commut ation. The motor
shall be speed controllable down to 20% of full spe ed and 85%

efficient at all speeds.

D. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type.
1. Two Speed Motors: Each two-speed motor shall hav e two separate
windings. Provide a time- delay (20 seconds minimum ) relay for

switching from high to low speed.
E. Voltage ratings shall be as follows:

1. Single phase:
a. Motors connected to 120-volt systems: 115 volts.
b. Motors connected to 208-volt systems: 200 volts.
c. Motors connected to 240 volt or 480 volt systems : 230/460 volts,

dual connection.

2. Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480
volt systems: 208-230/460 volts, dual connection.

c. Motors, 74.6 kW (100 HP) or larger, connected to 240-volt
systems: 230 volts.

d. Motors, 74.6 kW (100 HP) or larger, connected to 480-volt
systems: 460 volts.

e. Motors connected to high voltage systems (Over 6 00V): Shall
conform to NEMA Standards for connection to the nom inal system

voltage shown on the drawings.
F. Number of phases shall be as follows:
1. Motors, less than 373 W (1/2 HP): Single phase.
2. Motors, 373 W (1/2 HP) and larger: 3 phase.
3. Exceptions:
a. Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W (one HP), may be
single phase provided the manufacturer of the propo sed assemblies
cannot supply the assemblies with three phase motor S.
G. Motors shall be designed for operating the conne cted loads continuously
in a 40°C (104°F) environment, where the motors are installed, without
exceeding the NEMA standard temperature rises for t he motor insulation.
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If the motors exceed 40°C (104°F), the motors shall be rated for the
actual ambient temperatures.

H. Motor designs, as indicated by the NEMA code let ters, shall be
coordinated with the connected loads to assure adeq uate starting and

running torque.
I. Motor Enclosures:

1. Shall be the NEMA types as specified and/or show n on the drawings.

2. Where the types of motor enclosures are not show n on the drawings,
they shall be the NEMA types, which are most suitab le for the
environmental conditions where the motors are being installed.
Enclosure requirements for certain conditions are a s follows:

a. Motors located outdoors, indoors in wet or high humidity
locations, or in unfiltered airstreams shall be tot ally enclosed
type.

b. Where motors are located in an NEC 511 classifie d area, provide

TEFC explosion proof motor enclosures.
c. Where motors are located in a corrosive environm ent, provide TEFC
enclosures with corrosion resistant finish.
3. Enclosures shall be primed and finish coated at the factory with
manufacturer's prime coat and standard finish.

J. Special Requirements:

1. Where motor power requirements of equipment furn ished deviate from
power shown on plans, provide electrical service de signed under the
requirements of NFPA 70 without additional time or cost to the
Government.

2. Assemblies of motors, starters, controls and int erlocks on factory
assembled and wired devices shall be in accordance with the

requirements of this specification.
3. Wire and cable materials specified in the electr ical division of the

specifications shall be modified as follows:

a. Wiring material located where temperatures can e xceed 71 degrees
C (160 degrees F) shall be stranded copper with Tef lon FEP
insulation with jacket. This includes wiring on the boilers.

b. Other wiring at boilers and to control panels sh all be NFPA 70
designation THWN.

c. Provide shielded conductors or wiring in separat e conduits for
all instrumentation and control systems where recom mended by

manufacturer of equipment.
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4. Select motor sizes so that the motors do not ope

service factor at maximum required loads on the dri

Motors on pumps shall be sized for non-overloading

the pump performance curves.

5. Motors utilized with variable frequency drives s
“inverter-duty” per NEMA Standard, MG1, Part 31.4.4
motor shaft grounding apparatus that will protect b

damage from stray currents.

K. Additional requirements for specific motors, as

sections listed in Article 1.2, shall also apply.

L. Energy-Efficient Motors (Motor Efficiencies): Al

polyphase motors of 746 Watts (1 HP) or more shall

full-load efficiencies as indicated in the followin

746 Watts or more with open, drip-preof or totally

enclosures shall be NEMA premium efficiency type, u

indicated. Motors provided as an integral part of m

equipment are excluded from this requirement if a m

overall efficiency requirement is indicated for tha

provisions of another section. Motors not specifie

efficiency” shall comply with the Energy Policy Act

rate into the

ven equipment.

at all points on

hall be rated
.2. Provide

earings from

indicated in the other

| permanently wired

meet the minimum

g table. Motors of

enclosed fan-cooled

nless otherwise

otor driven

inimum seasonal or

t equipment by the

d as “premium
of 2005 (EPACT).

M ni mum Preni um Ef fi ci enci es M ni mum Premi um Ef fi ci enci es
Open Dri p- Proof Total | y Encl osed Fan- Cool ed
Rati ng 1200 1800 3600 Rat i ng 1200 1800 3600
kW (HP) RPM RPM RPM kW ( HP) RPM RPM RPM
0.746 (1) 82.5% 85.5% 17.0% 0746 (1) 82.5% 85.5% 17.0%
1.12(15) ©8653%  86.5%  84.0% 1.12 (1[5) 87.5% 8. 5% | 84.0%
1.49 (2) 87.5% 86.5% 85.5p6 1.49 (2) 88.5% 86.5% 85. 5%
2.24 (3) 88.5% 89.5% 85.5p6 2.24 (3) 89.5% 89.5% 86. 5%
3.73 (5) 89.5% 89.b% 86.5P0 3.73 (5) 89.5% 89.5% 88. 5%
5.60 (7.5) 90.,% 91.0% 88.5% 5.60 (1.5) 91.0% 91.7% 89.5%
7.46 (10) 911.7% 91.T% 89.5M% 7.46 (10) 91.0% 91.7% 9 0.2%
11.2 (15) 91 7% 93.0% 90.20% 11.2 ([15) 91.7% 92.4% 9 1.0%
14.9 (20) 92(4% 93.0% 91.0%% 14.9 (20) 91.7% 93.0% 9 1.0%
18.7 (25) 93(0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 9 1.7%
224 (30) 936%  94.1% 91.7% 22.4(30) 93.0% 93.6% 91.79
29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 9 2.4%
37.3 (50) 94.1% 94.5% 93.0% 37.3 (60) 94.1% 94.5% 9 3.0%
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248 (60)  945%  950%  93.6(6 248 (B0)  945% | 95.0% 3.6%
56.0 (7/5)  945%  95.0%  93.6(b 56.0 (75)  94.5% | 95.4% 3.6%
74.6 (100) 95/0%  954%  93.6V6 74.6 (100) 95.0% | 95.4% 94.1%
933 (125) 95/0%  954%  94.1% 933 (125) 95.0% | 95.4% 95.0%
112 (150)  95.4%  95[8%  94.1% 112 (150)  95.8% | 95.8% 5.0%
149.2 (200) 95[4%  958%  95.0% 149.2|(200) 95.8% | 96. 2% | 95.4%

M. Minimum Power Factor at Full Load and Rated Volt
RPM, 1800 RPM and 3600 RPM.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON:

Install motors in accordance with manufacturer’s r

NEC, NEMA, as shown on the drawings and/or as requi

sections of these specifications.

3.2 FIELD TESTS

A. Perform an electric insulation resistance Test u

all motors after installation, before start-up. All

from grounds.

B. Perform Load test in accordance with ANSI/IEEE 1
determine freedom from electrical or mechanical def

with performance data.

C. Insulation Resistance: Not less than one-half me

conductors and frame, to be determined at the time

D. All test data shall be complied into a report fo

provided to the contracting officer or their repres

3.3 STARTUP AND TESTI NG

A. The Commissioning Agent will observe startup and

all equipment. Coordinate the startup and contract

with Project Engineer and Commissioning Agent. Prov

days prior notice.
3.4 COWM SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS

start up, and contractor testing required above and

System Readiness Checklist provided by the Commissi

B. Components provided under this section of the sp

tested as part of a larger system. Refer to Sectio
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age: 90 percent at 1200

ecommendations, the

red by other

shall test free

12, Test Method B, to

sing a megohmmeter on

ects and compliance

of final inspection.

entative.

g-ohm between stator

rm for each motor and

contractor testing of

or testing schedules

ide a minimum of 7

for all inspection,

e with the requirements

required by the

oning Agent.

ecification will be
n 23 08 00 —
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responsibilities for system commissioning.
3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep

hours to instruct VA personnel in operation and mai

B. Submit training plans and instructor qualificati

the requirements of Section 23 08 00 — COMMISSIONIN

(164008)
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