SECTI ON 23 05 11
COMVON WORK RESULTS FOR HVAC AND STEAM GENERATI ON

PART 1 - GENERAL

1.1
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1.3
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DESCRI PTI ON

The requirenents of this Section apply to all sections of Division 23.

Definitions:

1. Exposed: Piping, ductwork, and equi prment exposed to view in finished
r oons.

2. Option or optional: Contractor's choice of an alternate naterial or
nmet hod.

3. COR Contracting Oficer’s Representative.

RELATED WORK

Section 01 00 10, GENERAL REQUI REMENTS

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Concrete and Grout: Section 03 30 00, CAST-IN- PLACE CONCRETE

Section 07 84 00, FIRESTOPPING

Section 07 92 00, JO NT SEALANTS

Section 09 91 00, PAINTING

Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL

COVPONENTS

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

Section 26 29 11, LOWVOLTAGE MOTCR STARTERS

Section 33 63 00, STEAM ENERGY DI STRI BUTI ON

QUALI TY ASSURANCE

Mechani cal, electrical and associated systens shall be safe, reliable,

efficient, durable, easily and safely operable and naintainable, easily

and safely accessible, and in conpliance with applicable codes as
specified. The systens shall be conmprised of high quality institutional-
class and industrial-class products of manufacturers that are
experienced specialists in the required product lines. Al construction
firms and personnel shall be experienced and qualified specialists in

i ndustrial and institutional HVAC or steam boiler plant construction, as

appl i cabl e.

Fl ow Rate Tol erance for HVAC Equi prent: Section 23 05 93, TESTI NG

ADJUSTI NG, AND BALANCI NG FOR HVAC

Products Criteria:

1. Standard Products: Material and equi pnent shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at |east 3 years. The design, nodel and size of each
itemshall have been in satisfactory and efficient operation on at
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| east three installations for approximately three years. However
digital electronics devices, software and systens such as controls,

i nstrunents, conmputer work station, shall be the current generation
of technol ogy and basic design that has a proven satisfactory service
record of at least three years. See other specification sections for
any exceptions.

2. Al items furnished shall be free fromdefects that woul d adversely
affect the performance, mmintainability and appearance of individua
conponents and overall assenbly.

3. Conformto codes and standards as required by the specifications.
Conformto local codes, if required by |ocal authorities such as the
natural gas supplier, if the |ocal codes are nore stringent than
t hose specified. Refer any conflicts to the Contracting Oficers
Representative (COR).

4, Multiple Units: Wien two or nore units of materials or equipnent of
the sanme type or class are required, these units shall be products of
one manuf acturer.

5. Assenbled Units: Manufacturers of equipnment assenblies, which use
conmponents made by ot hers, assume conplete responsibility for the
final assenbl ed product.

6. Nanepl ates: Nanepl ate bearing manufacturer's nanme or identifiable
trademark shall be securely affixed in a conspicuous place on
equi pnent, or name or trademark cast integrally with equi prent,
stanped or otherw se permanently marked on each item of equi pnent.

7. Asbestos products or equi pnment or naterials containing asbestos shal
not be used.

D. Equi pnrent Service Organi zations:

1. HVAC. Products and systemnms shall be supported by service
organi zations that nmaintain a conplete inventory of repair parts and
are | ocated reasonably close to the site.

E. HVAC Mechani cal Systens Wl ding: Before any welding is perforned,
contractor shall subnit a certificate certifying that wel ders conply
with the follow ng requirenents:

1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section |IX, "Wlding and Brazing
Qual ifications".

2. Conply with provisions of ASVME B3l series "Code for Pressure Piping"
Certify that each wel der has passed Anerican Wl ding Society (AW5)
qualification tests for the welding processes involved, and that
certification is current.

F. Execution (Installation, Construction) Quality:
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1.4

1. Apply and install all items in accordance with nanufacturer's witten
instructions. Refer conflicts between the manufacturer's instructions
and the contract drawi ngs and specifications to the COR for
resolution. Provide witten hard copies or conputer files of
manuf acturer’s installation instructions to the COR at |east two
weeks prior to conmencing installation of any item Installation of
the itemw ||l not be allowed to proceed until the recomendations are
received. Failure to furnish these reconmendations is a cause for
rejection of the material

2. Al itenms that require access, such as for operating, cleaning,

servicing, nmaintenance, and calibration, shall be easily and safely

accessi bl e by persons standing at floor level, or standing on

per manent platforns, without the use of portable |adders. Exanples of

these itens include, but are not limted to: all types of valves,

filters and strainers, transmtters, control devices. Prior to

commencing installation work, refer conflicts between this

requi rement and contract drawings to the COR for resol ution.
3. Provide conplete | ayout draw ngs required by Paragraph 1-4,

SUBM TTALS. Do not conmence construction work on any system unti

the layout draw ngs have been approved.
SUBM TTALS
Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, and with requirenents in the individual specification
sections.
Contractor shall nake all necessary field nmeasurenents and
i nvestigations to assure that the equi pment and assenblies will neet
contract requirenents.
If equipnment is subnmitted which differs in arrangenent fromthat shown,
provi de draw ngs that show the rearrangenent of all associated systens.
Approval will be given only if all features of the equi pnrent and
associ ated systens, including accessibility, are equivalent to that
required by the contract.
Prior to subnitting shop drawi ngs for approval, contractor shall certify
inwiting that manufacturers of all major itens of equiprment have each
revi ewed drawi ngs and specifications, and have jointly coordi nated and
properly integrated their equi pnent and controls to provide a conplete
and efficient installation
Upon request by CGovernnent, provide lists of previous installations for
sel ected items of equipnment. Include contact persons who will serve as
references, with tel ephone nunbers and e-nmil addresses.
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E. Subnmittals and shop drawi ngs for interdependent itens, containing

appl i cabl e descriptive information, shall be furnished together and

conplete in a group. Coordinate and properly integrate naterials and

equi pnment in each group to provide a conpletely conpatible and efficient
installation. Final review and approvals will be nade only by groups

Sanpl es: Sanples will not be required, except for insulation or where

materials offered differ fromspecification requirenents. Sanples shal

be acconpani ed by full description of characteristics different from

speci fication. The Governnent, at the CGovernment’s expense, will perform
eval uation and testing if necessary. The Contractor may subnit sanples
of additional material at the Contractor's option; however, if

addi tional sanples of materials are submitted later, pursuant to

Gover nment request, adjustment in contract price and time will be nade

as provided under Article CHANGES

Layout Draw ngs:

1. Subnit conpl ete consolidated and coordi nated | ayout drawi ngs for al
new systens, and for existing systens that are in the sanme areas.

2. The drawi ngs shall include plan views, elevations and sections of al
systens and shall be on a scale of not less than 1:32 (3/8-inch equa
to one foot). Clearly identify and dinmension the proposed |ocations
of the principal itens of equi pnent. The draw ngs shall clearly show
| ocati ons and adequate cl earance for all equipnment, piping, valves,
control panels and other itens. Show the access neans for all itens
requiring access for operations and mai ntenance. Provi de detail ed
| ayout drawi ngs of all piping and duct systens.

3. Do not install equi pnment foundations, equi pnent or piping unti
| ayout drawi ngs have been approved.

4. In addition, for HVAC systens, provide details of the follow ng:

a. Mechani cal equi pnent roons

b. Hangers, inserts, supports, and bracing.

c. Pipe sleeves.

d. Duct or equipnent penetrations of floors, walls, ceilings, or
roof s.

Manufacturer's Literature and Data: Subnmit under the pertinent section

rat her than under this section.

1. Subnit belt drive with the driven equiprment. Submit selection data
for specific drives when requested by the COR

2. Subnmit electric notor data and variable speed drive data with the
driven equi pnent.

3. Equi pment and materials identification.

4. Fire-stopping naterials.
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5. Hangers, inserts, supports and bracing. Provide |oad cal cul ati ons for
vari abl e spring and constant support hangers.

HVAC Mai ntenance Data and Operating |Instructions:

1. Mai ntenance and operating nanuals in accordance with Section 01 00
10, GENERAL REQUI REMENTS, Article, |INSTRUCTIONS, for systens and
equi pnent .

2. Provide a listing of reconmended repl acenment parts for keeping in
stock supply, including sources of supply, for equipnment. Include in
the listing belts for equipnent: Belt manufacturer, nodel nunber,
size and style, and distinguished whether of nmultiple belt sets.

Provi de copi es of approved HVAC equi pnent subnittals to the Testing,

Adj usting and Bal anci ng Subcont ractor.

APPLI CABLE PUBLI CATI ONS

The publications |isted below forma part of this specification to the

extent referenced. The publications are referenced in the text by the

basi ¢ designation only.

Air Conditioning and Refrigeration Institute (ARl):

430-99. ... ... .. Central Station Air-Handling Units

American National Standard Institute (ANSI):

B31.1-2004.............. Power Pi pi ng

Rubber Manuf acturers Associ ati on (ANSI/ RMWA):

| P-20-2007.............. Drives Using Cassical V-Belts and Sheaves

| P-21-1991 (1997)....... Drives Using Doubl e-V (Hexagonal) Belts

| P-22-2007.............. Drives Using Narrow V-Belts and Sheaves

Air Movenent and Control Association (AMCA):

410-96. ........ .. ... Reconmmrended Safety Practices for Air Mving
Devi ces

Armerican Soci ety of Mechani cal Engi neers (ASME):
Code for Pressure Piping:

B31.1-2004.............. Power Piping, with Arendnents

American Society for Testing and Materials (ASTM:

A36/ A3B6MO5. . .. ... .. Carbon Structural Steel

A575-96(2002)........... Steel Bars, Carbon, Merchant Quality, M G ades R
(2002)

E84-07.................. Standard Test Method for Burning Characteristics
of Building Materials

E119-07................. Standard Test Method for Fire Tests of Buil ding

Construction and Materials
American Society of Heating, Refrigeration, and Air-Conditioning
Engi neers Associ ati on ( ASHRAE) :
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Standard 90.1 ASHRAE Standard 90.1 - 2007 - Energy Standard
for Buildings Except Low Ri se Residenti al
Bui | di ngs.
Manuf acturers Standardi zation Society (MSS) of the Valve and Fittings
I ndustry, Inc:

SP-58-2002.............. Pi pe Hangers and Supports-Materials, Design and
Manuf act ur e

SP 69-2003.............. Pi pe Hangers and Supports-Sel ection and
Application

SP 127-2001............. Bracing for Piping Systenms, Seismic — Wnd —

Dynani c, Design, Selection, Application
Nati onal Electrical Mnufacturers Associati on (NEMA):

Mz 1-2006. .............. Mot ors and Generators

Nati onal Fire Protection Association (NFPA):

31-06. ... ... Standard for Installation of O -Burning
Equi prrent

54-06................... Nat i onal Fuel Gas Code

70-08. ... ... Nati onal El ectrical Code

85-07. ... ... Boi | er and Conmbustion Systens Hazard Code

90A-02........... ... Installation of Air Conditioning and Ventilating
Syst ens

101-06......... .o Life Safety Code

DELI VERY, STORAGE AND HANDLI NG

Protection of Equi prent:

1. Equi pnent and material placed on the job site shall rermain in the
custody of the Contractor until phased acceptance, whether or not the
Government has rei nbursed the Contractor for the equi prent and
mat erial. The Contractor is solely responsible for the protection of
such equi prrent and material agai nst any damage.

2. Place danaged equi pnent in first class, new operating condition; or,
repl ace same as determined and directed by the COR Such repair or
repl acement shall be at no additional cost to the Government.

3. Protect interiors of new equi pmrent and pi pi ng systens agai nst entry
of foreign nmatter. dean both inside and outside before painting or
pl aci ng equi prent i n operation.

4. Existing equi pnment and piping bei ng worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shall
be protected as required for new work.

B. Cleanliness of Piping and Equi prent Systens:
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1. Exercise care in storage and handling of equi pnent and pi ping
mat erial to be incorporated in the work. Renobve debris arising from
cutting, threading and wel di ng of piping.
2. Piping systens shall be flushed, blown or pigged as necessary to
del i ver cl ean systens.
3. Cean interior of all tanks prior to delivery for beneficial use by
t he Gover nnent.
4. Boilers shall be left clean following final internal inspection by
Gover nment i nsurance representative or inspector.
5. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide clean systens.
PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS
A. Provide maxi num st andardi zati on of conmponents to reduce spare part
requirements.
B. Manufacturers of equi pment assenblies that include conponents made by
others shall assunme conplete responsibility for final assenbled unit.
1. All conponents of an assenbled unit need not be products of sane
manuf act ur er.

2. Constituent parts that are alike shall be products of a single
manuf act ur er .

3. Conponents shall be conpatible with each other and with the tota
assenbly for intended service

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elenents of the assenblies as required to
del i ver specified performance of the conplete assenbly.

C. Conponents of equi pnent shall bear manufacturer's name and tradenark,
nodel nunber, serial number and performance data on a name plate
securely affixed in a conspi cuous place, or cast integral with, stanped
or otherw se permanently nmarked upon the conponents of the equi pnent.

D. Major itens of equi pnent, which serve the same function, nmust be the
same nmake and nodel. Exceptions will be permtted if perfornmance
requi rements cannot be net.

2.2  COWPATI BI LI TY OF RELATED EQUI PMENT
Equi prent and materials installed shall be conpatible in all respects
with other items being furnished and with existing itens so that the
result will be a conplete and fully operational plant that confornms to
contract requirenents.
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LI FTI NG ATTACHMVENTS

Provi de equi pment with suitable lifting attachments to enabl e equi prment

to be lifted in its normal position. Lifting attachnments shall withstand

any handling conditions that m ght be encountered, w thout bending or

di stortion of shape, such as rapid | owering and braking of | oad.

ELECTRI C MOTORS

All material and equi prent furnished and installation nethods shal

conformto the requirenents of Section 26 29 11, LOWVOLTAGE MOTOR

STARTERS; and, Section 26 05 21, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS

AND CABLES (600 VOLTS AND BELOW. Provide all electrical wring

conduit, and devices necessary for the proper connection, protection and

operation of the systens. Provide special energy efficient notors as
schedul ed. Unl ess otherw se specified for a particular application use
electric notors with the follow ng requirenents.

Si ngl e- phase Mdtors: Capacitor-start type for hard starting

applications. Mdtors for centrifugal fans and punps may be split phase

or permanent split capacitor (PSC).

Pol y- phase Mbtors: NEMA Design B, Squirrel cage, induction type. Each

t wo- speed notor shall have two separate wi ndings. Provide a tine- del ay

(20 seconds nminimun) relay for switching fromhigh to | ow speed

Rati ng: Continuous duty at 100 percent capacity in an anbi ent

tenperature of 40 degrees centigrade (104 degrees F); m ni mum horsepower

as shown on draw ngs; naxi mum horsepower in normal operation not to
exceed naneplate rating wthout service factor.

Speci al Requirenents:

1. Where notor power requirenments of equi pnment furni shed deviate from
power shown on plans, provide electrical service designed under the
requi rements of NFPA 70 without additional tine or cost to the
Cover nnent .

2. Assenblies of notors, starters, controls and interlocks on factory
assenbl ed and wired devices shall be in accordance with the
requi rements of this specification.

3. Wre and cable nmaterials specified in the electrical division of the
speci fications shall be nodified as foll ows:

a. Wring material |ocated where tenperatures can exceed 71
degrees C (160 degrees F) shall be stranded copper with Tefl on
FEP insul ation with jacket.
b. Wring to control panels shall be NFPA 70 designati on THWN
c. Provide shielded conductors or wiring in separate conduits for al
i nstrunentation and control systens where recomended by
manuf act urer of equi prent.
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4. Select notor sizes so that the mbtors do not operate into the service
factor at maxi mumrequired | oads on the driven equi pnent. Motors on
punps shall be sized for non-overloading at all points on the punp
per f ormance curves.

5. Motors utilized with variable frequency drives shall be rated
“inverter-ready” per NEMA Standard, M3L, Part 31.4.4.2. Provide
not or shaft groundi ng apparatus that will protect bearings from
danage fromstray currents

F. Motor Efficiency and Power Factor: All notors, when specified as “high

ef ficiency” by the project specifications on driven equi pnent, shal
conformto efficiency and power factor requirements in Section 23 05 12
GENERAL MOTOR REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT, with
no consideration of annual service hours. Mtor manufacturers generally
define these efficiency requirenments as “NEMA prenmiumefficient” and the
requi rements generally exceed those of the Energy Policy Act of 1992
(EPACT). Motors not specified as “high efficiency” shall conmply with
EPACT.

I nsul ati on Resistance: Not |ess than one-half meg-ohm between stator
conductors and frane, to be determined at the tinme of final inspection.
VARI ABLE SPEED MOTOR CONTROLLERS

Refer to Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS and
Section 26 29 11, LOMVOLTACE MOTOR STARTERS for specifications

The conbi nation of controller and notor shall be provided by the

manuf acturer of the driven equi pnent, such as punps and fans, and shal
be rated for 100 percent output perfornmance. Miultiple units of the same
class of equipnent, i.e. air handlers, fans, punps, shall be product of
a single manufacturer.

Mot ors shall be energy efficient type and be approved by the notor
controll er manufacturer. The controller-notor conbination shall be
guaranteed to provide full notor namepl ate horsepower in variable
frequency operation. Both driving and driven notor/fan sheaves shall be
fixed pitch.

Controller shall not add any current or voltage transients to the input
AC power distribution system DDC controls, sensitive nedical equipnent,
etc., nor shall be affected fromother devices on the AC power system
EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

Use synbol s, nomenclature and equi pnent nunbers specified, shown on the
drawi ngs and shown in the maintenance manuals. ldentification for piping
is specified in Section 09 91 00, PAI NTI NG

Interior (Indoor) Equipnent: Engraved naneplates, with letters not |ess
than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid
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bl ack plastic with white letters specified in Section 09 91 00, PAINTING

permanently fastened to the equipnent. Identify unit conponents such as

coils, filters, fans, etc.

Exterior (Qutdoor) Equipnment: Brass naneplates, with engraved bl ack

filled letters, not less than 48 nm (3/16-inch) high riveted or bolted

to the equi prent.

Control Itens: Label all tenperature and hum dity sensors, controllers

and control danpers. ldentify and | abel each itemas they appear on the

control diagrans.

Val ve Tags and Lists:

1. HVAC. Provide for all valves.

2. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/2-inch) high for nunber designation, and not less than 6.4
mm (1/ 4-inch) for service designation on 19 gage 38 mm (1-1/2 inches)
round brass disc, attached with brass "S' hook or brass chain.

3. Valve lists: Typed or printed plastic coated card(s), sized 216
nm(8-1/2 inches) by 280 mm (11 inches) showi ng tag nunber, valve
function and area of control, for each service or system Punch
sheets for a 3-ring notebook.

4. Provide detailed plan for each floor of the building indicating the
| ocati on and val ve nunber for each valve. ldentify |ocation of each
valve with a color coded thunb tack in ceiling.

FI RESTOPPI NG

Section 07 84 00, FIRESTOPPI NG specifies an effective barrier against

the spread of fire, snoke and gases where penetrations occur for piping

and ductwork. Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER

PLANT | NSULATION, for firestop pipe and duct insulation.

GALVANI ZED REPAI R COVPOUND

M. Spec. DOD P-21035B, paint form

HVAC Pl PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

Vi bration Isolators: Refer to Section 23 05 41, NO SE AND VI BRATI ON

CONTROL FOR HVAC PI PI NG AND EQUI PMENT.

Supports for Roof Mounted Itens:

1. Equi pnent: Equi prment rails shall be gal vani zed steel, mninmm 1.3 mm
(18 gauge), with integral baseplate, continuous wel ded corner seans,
factory installed 50 mmby 100 mm (2 by 4) treated wood nailer, 1.3
mm (18 gauge) gal vani zed steel counter flashing cap with screws,
built-in cant strip, (except for gypsum or tectum deck), m ninum
hei ght 280 nm (11 i nches). For surface insulated roof deck, provide
rai sed cant strip to start at the upper surface of the insulation.
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2. Pipel/duct pedestals: Provide a gal vanized Uni strut channel welded to
U-shaped nounting brackets which are secured to side of rail with
gal vani zed | ag bolts.

Pi pe Supports: Conply with MSS SP-58. Type Nunbers specified refer to

this standard. For selection and application comply with MSS SP-69.

Refer to Section 05 50 00, METAL FABRI CATIONS, for miscell aneous metal

support materials and prine coat painting requiremnents.

Attachnent to Concrete Buil ding Construction

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

2. Self-drilling expansion shields and machi ne bolt expansi on anchors:
Permitted in concrete not |less than 102 mm (four inches) thick when
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
| ess than 102 nm (four inches) thick when approved by the COR for
each job condition.

Attachnent to Steel Building Construction

1. Wl ded attachment: MSS SP-58, Type 22.

2. Beam cl anps: MsSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clanp nmay
be used for individual copper tubing up to 23nm (7/8-inch) outside
di anmet er .

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad

listed in MSS SP-58. For piping, provide adjustnent neans for

controlling I evel or slope. Types 13 or 15 turn-buckles shall provide 38

mm (1-1/2 inches) mni num of adjustnent and incorporate | ocknuts.

Al -thread rods are acceptable.

Hangers Supporting Miltiple Pipes (Trapeze Hangers): Gal vani zed, cold

fornmed, |ipped steel channel horizontal nenber, not |ess than 41 nm 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. Not permitted for steam

supply and condensate pi pi ng.

1. Al owabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).

2. Cuide individual pipes on the horizontal nmenber of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated fromsteel rod
Provi de Type 40 insul ation shield, secured by two 13nm (1/2-inch)
gal vani zed steel bands, or preinsulated calciumsilicate shield for
i nsul ated pi ping at each hanger.

Supports for Piping Systens:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT
I NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated cal ci um
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J.

silicate shields. Provide Type 40 insulation shield or preinsul ated
calciumsilicate shield at all other types of supports and hangers
i ncl udi ng those for preinsul ated piping.

Pi pi ng Systens except H gh and Medi um Pressure Steam (MSS SP-58):
Standard cl evis hanger: Type 1; provide |ocknut.

Ri ser clanps: Type 8.

Wal | brackets: Types 31, 32 or 33.

Rol | er supports: Type 41, 43, 44 and 46.

Saddl e support: Type 36, 37 or 38.

Tur nbuckl e: Types 13 or 15. Preinsul ate.

U-bolt clanp: Type 24.

STe o a0 o

Copper Tube:

1) Hangers, clanps and other support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
pl astic coated or taped with non adhesive isolation tape to
prevent el ectrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
cl anps.

3) For supporting tube to strut: Provide epoxy painted pipe straps
for copper tube or plastic inserted vibration isolation clanps.

4) Insulated Lines: Provide pre-insulated calciumsilicate shields
sized for copper tube

i. Supports for plastic or glass piping: As recommended by the pipe
manuf acturer with bl ack rubber tape extendi ng one inch beyond
steel support or clanp.

Hi gh and Medi um Pressure Steam (MSS SP-58):

a. Provide eye rod or Type 17 eye nut near the upper attachnent.

b. Piping 50 mm (2 i nches) and larger: Type 43 roller hanger. For

roll er hangers requiring seisnmic bracing provide a Type 1 clevis

hanger with Type 41 roller attached by flat side bars.

c. Piping with Vertical Expansion and Contraction:

1) Moverent up to 20 mm (3/4-inch): Type 51 or 52 variable spring
unit with integral turn buckle and | oad indicator.

2) Movenent nore than 20 nm (3/4-inch): Type 54 or 55 constant
support unit with integral adjusting nut, turn buckle and
travel position indicator

Convertor and Expansi on Tank Hangers: My be Type 1 sized for the
shel | dianmeter. Insulation where required will cover the hangers.

Pre-insulated Calcium Silicate Shields:

23 05 11 - 12



2.

12

1. Provide 360 degree water resistant high density 965 kPa (140 psi)
conpressive strength calciumsilicate shields encased in gal vani zed
net al .

2. Pre-insulated calciumsilicate shields to be installed at the point
of support during erection

3. Shield thickness shall match the pipe insulation.

4. The type of shield is selected by the tenperature of the pipe, the
load it nust carry, and the type of support it will be used with.

a. Shields for supporting chilled or cold water shall have insul ation
that extends a mininmumof 1 inch past the sheet netal. Provide for
an adequate vapor barrier in chilled lines.

b. The pre-insulated calciumsilicate shield shall support the
maxi mum al | owabl e water filled span as indicated in MSS-SP 69. To
support the load, the shields nmay have one or nore of the
following features: structural inserts 4138 kPa (600 psi)
conpressive strength, an extra bottom netal shield, or fornmed
structural steel (ASTM A36) wear plates welded to the bottom sheet
net al jacket.

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

Seismic Restraint of Piping and Ductwork: Refer to Section 13 05 41,

SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COMPONENTS.  Conpl y

with MSS SP-127

Pl PE PENETRATI ONS

Install sleeves during construction for other than bl ocked out floor

openings for risers in nmechanical bays

To prevent accidental liquid spills frompassing to a | ower |evel,

provide the foll ow ng:

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and
provi de seal ant for watertight joint.

2. For blocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around openi ng.

3. For drilled penetrations: Provide 40 nm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

Penetrations are not allowed through beanms or ribs, but nay be installed

in concrete beam fl anges. Any deviation fromthese requirenents nust

receive prior approval of COR

Sheet Metal, Plastic, or Misture-resistant Fiber Sleeves: Provide for

pi pe passing through floors, interior walls, and partitions, unless

brass or steel pipe sleeves are specifically called for bel ow.
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Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through
exterior walls bel ow grade. Make space between sl eeve and pi pe
watertight with a modular or |ink rubber seal. Seal shall be applied at
bot h ends of sl eeve.

Gal vani zed Steel or an alternate Black Iron Pipe with asphalt coating
Sl eeves: Provide for pipe passing through concrete beam fl anges, except
where brass pipe sleeves are called for. Provide sleeve for pipe passing
t hrough floor of nechani cal roons, |aundry work roons, and ani mal roons
above basenent. Except in mechanical roons, connect sleeve with floor

pl at e.

Brass Pipe Sl eeves: Provide for pipe passing through quarry tile,
terrazzo or ceranmic tile floors. Connect sleeve with floor plate.

Sl eeves are not required for wall hydrants for fire departnent
connections or in drywall construction.

Sl eeve O earance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in dianeter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be | arge enough to
accompdate the insulation. Interior openings shall be caul ked tight
with fire stopping material and sealant to prevent the spread of fire
snmoke, and gases.

Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JONT
SEALANTS.

SPECI AL TOOLS AND LUBRI CANTS

Furnish, and turn over to the COR, special tools not readily avail able
commercially, that are required for disassenbly or adjustnment of

equi pnent and machi nery furnished.

Grease GQuns with Attachments for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.

Tool Containers: Hardwood or netal, permanently identified for in tended
service and mounted, or |ocated, where directed by the COR

WALL, FLOOR AND CEI LI NG PLATES

Mat eri al and Type: Chronme plated brass or chronme plated steel, one piece
or split type with conceal ed hinge, with set screw for fastening to

pi pe, or sleeve. Use plates that fit tight around pipes, cover openings
around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not |ess than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0. 025-inch) for up to 80 nm
(3-inch pipe), 0.89 mm (0.035-inch) for |arger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Use al so where insulation
ends on exposed water supply pipe drop from overhead. Provide a
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watertight joint in spaces where brass or steel pipe sleeves are
speci fied.
ASBESTOS

Mat eri al s contai ni ng asbestos are not pernitted.

PART 3 - EXECUTI ON

3.1

A

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

Coordi nate | ocation of piping, sleeves, inserts, hangers, ductwork and

equi pnent. Locate piping, sleeves, inserts, hangers, ductwork and

equi pnent cl ear of wi ndows, doors, openings, light outlets, and ot her

services and utilities. Prepare equi pnent |ayout drawi ngs to coordinate

proper | ocation and personnel access of all facilities. Submt the
drawi ngs for review as required by Part 1. Follow manufacturer's
publ i shed reconmendati ons for installation nethods not otherw se
speci fi ed.

Operating Personnel Access and (bservation Provisions: Select and

arrange all equi pment and systens to provide clear view and easy access,

wi t hout use of portable |adders, for maintenance and operation of al

devi ces including, but not limted to: all equipnment itens, valves,

filters, strainers, transmtters, sensors, control devices. Al gages
and indicators shall be clearly visible by personnel standing on the
floor or on pernmanent platforms. Do not reduce or change nmi ntenance and
operating space and access provisions that are shown on the draw ngs.

Equi prent and Pi pi ng Support: Coordinate structural systens necessary

for pipe and equi pment support with pipe and equi pnent | ocations to

permt proper installation

Locati on of pipe sleeves, trenches and chases shall be accurately

coordi nated with equi pnent and pi ping | ocations.

Cutting Hol es:

1. Cut holes through concrete and masonry by rotary core drill.
Pneumati ¢ hanmer, inpact electric, and hand or manual hamer type
drill will not be allowed, except as pernitted by RE/ COR where
wor ki ng area space is linmted

2. Locate holes to avoid interference with structural nmenmbers such as
beans or grade beans. Holes shall be laid out in advance and drilling
done only after approval by COR If the Contractor considers it
necessary to drill through structural nenbers, this natter shall be
referred to COR for approval

3. Do not penetrate nenbrane water proofing.

I nterconnection of Instrunentation or Control Devices: Cenerally,

el ectrical and pneunmatic interconnections are not shown but nust be

provi ded.
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G Mnor Piping: Generally, small dianeter pipe runs fromdrips and drains,

wat er cooling, and other service are not shown but nust be provided.

El ectrical and Pneunatic |Interconnection of Controls and | nstruments:

Thi s generally not shown but nust be provided. This includes

i nterconnections of sensors, transmtters, transducers, control devices,

control and instrunentation panels, instrunments and conputer

wor kst ati ons. Conply wi th NFPA-70.

Protecti on and C eani ng

1. Equi prent and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendati ons
and as approved by the COR Damaged or defective itens in the opinion
of the COR, shall be replaced

2. Protect all finished parts of equi pnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of protective
grease coating and w appi ng. C ose pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equi prent
agai nst dirt, water chenmical, or mechanical injury. At conpletion of
all work thoroughly clean fixtures, exposed materials and equi pnent.

Concrete and Grout: Use concrete and shrink conpensating grout 25 MPa

(3000 psi) mininmum specified in Section 03 30 00, CAST-I N PLACE

CONCRETE.

Install gages, thernoneters, valves and other devices with due regard

for ease in reading or operating and mai ntai ning said devices. Locate

and position thernoneters and gages to be easily read by operator or
staff standing on floor or wal kway provided. Servicing shall not require

di smant | i ng adj acent equi pnent or pi pe work.

Install steam piping expansion joints as per manufacturer’s

recommendat i ons.

Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
10, CGENERAL REQUI REMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 10, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmke alterations to existing service
piping at tinmes that will |least interfere with nornmal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using dianond core drills. Use of pneumatic hamrer type
drills, inpact type electric drills, and hand or manual hamer type
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drills, will be permtted only with approval of the COR Locate
openings that will least effect structural slabs, colums, ribs or
beans. Refer to the COR for determination of proper design for

openi ngs through structural sections and openi ng | ayouts approval,
prior to cutting or drilling into structure. After COR s approval
carefully cut opening through construction no |arger than absolutely
necessary for the required installation.

N. Switchgear Drip Protection: Every effort shall be nmade to elinminate the

install ati on of pipe above electrical and tel ephone switchgear. If this

is not possible, encase pipe in a second pipe with a mnimum of joints.

| naccessi bl e Equi prent :

1. Where the CGovernnent determines that the Contractor has installed
equi pnent not conveniently accessi bl e for operation and nai nt enance,
equi pment shall be renoved and reinstalled or renedial action
perforned as directed at no additional cost to the Governnent.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of |adders, or wthout clinbing or crawing
under or over obstacles such as notors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork.

TEMPORARY PI PI NG AND EQUI PVENT

Continuity of operation of existing facilities will generally require

tenmporary installation or relocation of equipnent and piping.

The Contractor shall provide all required facilities in accordance with

the requirenents of phased construction and nai ntenance of service. Al

pi pi ng and equi prrent shall be properly supported, sloped to drain
operate wi thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi rements of Para. 3.1 apply.

Tenporary facilities and piping shall be conpletely renoved and any

openings in structures seal ed. Provide necessary blind flanges and caps

to seal open piping remaining in service

RI GG NG

Design is based on application of available equi pnent. Openings in

bui I di ng structures are planned to acconmpdat e desi gn schene.

Al ternative nethods of equi prment delivery may be of fered by Contractor

and will be considered by Governnent under specified restrictions of

phasi ng and nai ntenance of service as well as structural integrity of

t he bui | di ng.

Close all openings in the buil ding when not required for rigging

operations to naintain proper environnent in the facility for Governnent

operati on and nai nt enance of service.
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3.4

Contractor shall provide all facilities required to deliver specified

equi pment and pl ace on foundations. Attachnents to structures for

riggi ng purposes and support of equipnent on structures shall be

Contractor's full responsibility. Upon request, the Governnent will

check structure adequacy and advi se Contractor of recomended

restrictions.

Contractor shall check all clearances, weight limtations and shal

offer a rigging plan designed by a Regi stered Professional Engineer. All

nodi fications to structures, including reinforcenent thereof, shall be

at Contractor's cost, tine and responsibility.

Ri ggi ng plan and nmethods shall be referred to COR for eval uation prior

to actual work.

Restore building to original condition upon conpletion of rigging work.

Pl PE AND EQUI PMENT SUPPORTS

Wher e hanger spaci ng does not correspond with joist or rib spacing, use

structural steel channels secured directly to joist and rib structure

that will correspond to the required hanger spacing, and then suspend

t he equi prment and piping fromthe channels. Drill or burn holes in

structural steel only with the prior approval of the COLR

Use of chain, wire or strap hangers; wood for bl ocking, stays and

braci ng; or, hangers suspended from pi pi ng above will not be permtted

Repl ace or thoroughly clean rusty products and paint with zinc priner.

Use hanger rods that are straight and vertical. Turnbuckles for vertica

adj ustnments may be onmitted where limted space prevents use. Provide a

nm ni mum of 15 nm (1/2-inch) cl earance between pi pe or piping covering

and adj acent worKk.

HVAC Hori zontal Pi pe Support Spacing: Refer to MSS SP-69. Provide

addi ti onal supports at valves, strainers, in-line punps and other heavy

conmponents. Provide a support within one foot of each el bow.

HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clanps to
t he pi pe bel ow couplings, or welded to the pipe and rests supports
securely on the building structure.

2. Vertical pipe larger than the foregoing, support on base el bows or
tees, or substantial pipe |legs extending to the building structure.

Over head Supports:

1. The basic structural systemof the building is designed to sustain
t he | oads inposed by equi pnment and piping to be supported overhead.

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed |oads, located in
accordance with the final approved | ayout of equi pment and pi pi ng.
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3.

Tubing and capillary systens shall be supported in channel troughs.

G Floor Supports:

1

Provi de concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systenms for support of equi pnent and piping. Anchor
and dowel concrete bases and structural systens to resist forces
under operating and seismc conditions (if applicable) wthout
excessi ve di spl acenent or structural failure.

Do not locate or install bases and supports until equi pnent nounted

t hereon has been approved. Size bases to match equi pnment nounted
thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations
shal I have horizontal dinensions that exceed boiler base frame

di mensi ons by at least 150 mm (6 inches) on all sides. Refer to
structural draw ngs. Bases shall be neatly finished and snoot hed,
shall have chanfered edges at the top, and shall be suitable for

pai nting.

Al'l equi prent shall be shimed, leveled, firmy anchored, and grouted
wi th epoxy grout. Anchor bolts shall be placed in sl eeves, anchored
to the bases. Fill the annul ar space between sl eeves and bolts with a
granular material to pernmit alignment and realignment.

For seismic anchoring, refer to Section 13 05 41, SEI SM C RESTRAI NT
MECHANI CAL DEMOLI Tl ON

Ri ggi ng access, other than indicated on the draw ngs, shall be
provided by the Contractor after approval for structural integrity by
the COR. Such access shall be provided without additional cost or
tie to the Governnment. Were work is in an operating plant, provide
approved protection fromdust and debris at all tinmes for the safety
of plant personnel and mai ntenance of plant operation and environnent
of the plant.

In an operating plant, nmaintain the operation, cleanliness and
safety. CGovernnment personnel will be carrying on their normal duties
of operating, cleaning and mai ntai ni ng equi prent and pl ant operation
Confine the work to the inmedi ate area concerned; maintain

cl eanli ness and wet down denolished materials to elimnate dust. Do
not permt debris to accurmulate in the area to the detrinent of plant
operation. Performall flame cutting to maintain the fire safety
integrity of this plant. Adequate fire extinguishing facilities
shall be available at all times. Performall work in accordance with
recogni zed fire protection standards. |nspection will be nade by
personnel of the VA Medical Center, and Contractor shall follow all
directives of the RE or CORwith regard to rigging, safety, fire
safety, and mai ntenance of operations.
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3. Conpletely renove all piping, wiring, conduit, and other devices
associ ated with the equi pnment not to be re-used in the new work.

This includes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building
structural systens. Seal all openings, after renoval of equipnent,

pi pes, ducts and other penetrations in roof, walls, floors, in an
approved manner and in accordance with plans and specifications where
specifically covered. Structural integrity of the building system
shoul d be nmaintained. Reference shall also be made to the draw ngs
and specifications of the other disciplines in the project for
additional facilities to be denolished or handl ed.

4. Al valves including gate, globe, ball, butterfly and check, al
pressure gages and thernoneters with wells shall renain Governnment
property and shall be renmoved and delivered to RE/COR and stored as
directed. The Contractor shall renove all other material and
equi pnent, devices and denolition debris under these plans and
specifications. Such material shall be renoved from Gover nnment
property expeditiously and shall not be allowed to accunul ate.

CLEANI NG AND PAI NTI NG

Prior to final inspection and acceptance of the plant and facilities for

beneficial use by the Governnment, the plant facilities, equipnent and

systens shall be thoroughly cleaned and painted. Refer to Section 09 91

00, PAI NTI NG

In addition, the follow ng special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and
nmet hods reconmended by the manufacturers for the specific tasks.
Renove all rust prior to painting and fromsurfaces to remain
unpai nted. Repair scratches, scuffs, and abrasions prior to applying
prinme and finish coats.

2. Material And Equi prment Not To Be Painted | ncludes:

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernostatic el enents.

f. Lubrication devices and grease fittings.

g. Copper, brass, alumnum stainless steel and bronze surfaces.
h. Val ve stens and rotating shafts.

i. Pressure gauges and thernoneters.

j. dass

k. Name pl ates.
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3.9

3. Control and instrument panels shall be cleaned, danmaged surfaces
repaired, and shall be touched-up with nmatching paint obtained from
panel nmanufacturer.
4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp nmanufacturer
5. Tenporary Facilities: Apply paint to surfaces that do not have
existing finish coats.
6. Paint shall withstand the foll owi ng tenperatures w thout peeling or
di scol orati on
a. Condensate and feedwater -- 38 degrees C (100 degrees F) on
i nsul ation jacket surface and 120 degrees C (250 degrees F) on
net al pi pe surface.

b. Steam-- 52 degrees C (125 degrees F) on insulation jacket surface
and 190 degrees C (375 degrees F) on netal pipe surface.

7. Final result shall be snooth, even-colored, even-textured factory
finish on all itenms. Conpletely repaint the entire piece of
equi pnrent if necessary to achieve this.

| DENTI FI CATI ON SI GNS

Provide | ami nated plastic signs, with engraved |lettering not |ess than

5 nm (3/16-i nch) high, designating functions, for all equipnent,

swi tches, notor controllers, relays, nmeters, control devices, including

automatic control valves. Nonenclature and identification synmbols shal

correspond to that used in maintenance manual, and in diagranms specified
el sewhere. Attach by chain, adhesive, or screws.

Factory Built Equiprent: Metal plate, securely attached, with nane and

address of manufacturer, serial nunber, nodel nunber, size, performance

Pipe lIdentification: Refer to Section 09 91 00, PAI NTI NG

MOTOR AND DRI VE ALI GNVENT

Belt Drive: Set driving and driven shafts parallel and align so that the

correspondi ng grooves are in the sanme pl ane.

Direct-connect Drive: Securely nmount notor in accurate alignment so that

shafts are free fromboth angul ar and parallel msalignment when both

not or and driven nmachine are operating at nornal tenperatures.

LUBRI CATI ON

Lubricate all devices requiring lubrication prior to initial operation.

Fi el d-check all devices for proper |ubrication.

Equip all devices with required lubrication fittings or devices. Provide

a mninmmof one liter (one quart) of oil and 0.5 kg (one pound) of

grease of manufacturer's recomrended grade and type for each different

application; also provide 12 grease sticks for lubricated plug val ves.
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Deliver all materials to COR in unopened containers that are properly

identified as to application.

Provi de a separate grease gun with attachnents for applicable fittings

for each type of grease applied.

Al'l lubrication points shall be accessible w thout disassenbling

equi pnent, except to renove access pl ates.

STARTUP AND TEMPORARY OPERATI ON

Start up equi pnent as described in equi prment specifications. Verify that

vibration is within specified tolerance prior to extended operation.

Tenporary use of equipnment is specified in Section 01 00 10, GENERAL

REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL

EQUI PMVENT.

OPERATI NG AND PERFORMANCE TESTS

Prior to the final inspection, performrequired tests as specified in

Section 01 00 10, GENERAL REQUI REMENTS, Article, TESTS, and submt the

test reports and records to the COR

Shoul d evi dence of mal function in any tested system or piece of

equi pnent or conponent part thereof, occur during or as a result of

tests, nake proper corrections, repairs or replacenents, and repeat

tests at no additional cost to the Government.

a. Wen conpletion of certain work or systemoccurs at a tinme when final
control settings and adjustnments cannot be properly nade to nmake
performance tests, then make perfornance tests for heating systens
and for cooling systems respectively during first actual seasonal use
of respective systens follow ng conpl etion of work.

- - -END- - -
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