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SECTION 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A
B.

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

Definitions:

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

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

3. RE: Resident Engi neer

4. COTR Contracting O ficer’s Techni cal Representative.

1.2 RELATED WORK
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Section 00 72 00, GENERAL CONDI TI ONS

Section 01 00 00, GENERAL REQUI REMENTS

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES
Section 02 82 11, TRADI Tl ONAL ASBESTCOS ABATEMENT

Section 31 20 00, EARTH MOVI NG Excavation and Backfill
Section 03 30 00, CAST-IN- PLACE CONCRETE: Concrete and G out
Section 05 50 00, METAL FABRI CATI ONS

Section 07 84 00, Fl RESTOPPI NG

Section 07 60 00, FLASHH NG AND SHEET METAL: Flashing for Wall and Roof
Penetrati ons

Section 07 92 00, JO NT SEALANTS

Section 09 91 00, PAINTING

Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC
Section 23 07 11, HVAC and Boiler Plant Insulation

Section 23 21 13, HYDRON C PI PI NG

Section 23 22 13, STEAM and CONDENSATE HEATI NG PI PI NG
Section 23 25 00, HVAC WATER TREATMENT

Section 23 08 00, COWM SSI ONI NG OF HVAC SYSTEMS: Requirenents for
conmi ssi oni ng, systens readi ness checklists, and training
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
Section 26 29 11, LOWVOLTAGE MOTOR STARTERS

1.3 QUALITY ASSURANCE

A

Mechani cal, electrical and associ ated systens shall be safe, reliable,
efficient, durable, easily and safely operable and maintainable, easily
and safely accessible, and in conpliance with applicable codes as

speci fied. The systenms shall be conprised of high quality institutional-
class and industrial-class products of manufacturers that are

23 05 11 - 1



PROIECT #529-12-102 Butl er VAMC

experienced specialists in the required product lines. Al construction

firms and personnel shall be experienced and qualified specialists in

i ndustrial and institutional HVAC

B. Flow Rate Tol erance for HVAC Equi prent: Section 23 05 93, TESTI NG

ADJUSTI NG AND BALANCI NG FOR HVAC

D. Products Criteria:

1. Standard Products: Material and equi pment shall be the standard
products of a manufacturer regularly engaged in the nanufacture of
the products for at |least 3 years (or |longer as specified el sewhere).
The desi gn, nodel and size of each item shall have been in
sati sfactory and efficient operation on at |east three installations
for approximtely three years. However, digital electronics devices,
software and systens such as controls, instrunments, conputer work
station, shall be the current generation of technol ogy and basic
design that has a proven satisfactory service record of at |east
three years. See other specification sections for any exceptions
and/ or additional requirenents.

2. Al itenms furnished shall be free fromdefects that woul d adversely
af fect the performance, maintainability 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 |Iocal codes are nore stringent then
t hose specified. Refer any conflicts to the Resident Engi neer/COTR.

4. Multiple Units: Wien two or nore units of materials or equiprment of
the sane type or class are required, these units shall be products of
one manuf act urer

5. Assenbled Units: Manufacturers of equi pnment assenblies, which use
conponents made by others, assune conplete responsibility for the
final assenbl ed product.

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

7. Asbestos products or equi pment or materials containing asbestos shal
not be used.

E. Equi pnrent Service O ganizations:

1. HVAC. Products and systens shall be supported by service
organi zations that maintain a conplete inventory of repair parts and
are |located within 50 miles to the site.

23 05 11 - 2



PROIECT #529-12-102 Butl er VAMC

F. HVAC Mechani cal Systems Wl ding: Before any welding is perfornmed,
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, "Welding and Brazing
Qualifications".

2. Comply with provisions of ASME B31 series "Code for Pressure Piping"
Certify that each wel der has passed American Wl ding Society (AW5)
qualification tests for the wel ding processes involved, and that
certification is current.

G Execution (Installation, Construction) Quality:

1. Apply and install all itens in accordance with manufacturer's witten
instructions. Refer conflicts between the manufacturer's instructions
and the contract drawi ngs and specifications to the Resident
Engi neer/ COTR for resolution. Provide witten hard copies or conputer
files of manufacturer’s installation instructions to the Resident
Engi neer/ COTR at | east two weeks prior to comrencing installation of
any item Installation of the itemw Il not be allowed to proceed
until the recommendations are received. Failure to furnish these
recomendations is a cause for rejection of the material

2. Provide complete | ayout draw ngs required by Paragraph, SUBM TTALS.
Do not commence construction work on any systemuntil the |ayout
drawi ngs have been approved.

H Upon request by Government, provide lists of previous installations for
selected itens of equipment. Include contact persons who will serve as
references, with tel ephone nunbers and e-mail addresses.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, and with requirenents in the individual specification
secti ons.

B. Contractor shall make all necessary field nmeasurenents and
i nvestigations to assure that the equi pnent and assenblies will neet
contract requirenents.

C. If equiprment is submtted which differs in arrangenment fromthat shown,
provi de draw ngs that show the rearrangenment of all associated systens.
Approval will be given only if all features of the equi prent and
associ ated systens, including accessibility, are equivalent to that
required by the contract.

D. Prior to submtting shop drawi ngs for approval, contractor shall certify
in witing that manufacturers of all major itenms of equipnent have each
revi ewed drawi ngs and specifications, and have jointly coordinated and
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properly integrated their equipnent and controls to provide a conplete
and efficient installation.

E. Subnmittals and shop drawi ngs for interdependent items, containing
appl i cabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and
equi prent in each group to provide a conpletely conpatible and
efficient.

F. Sanpl es: Sanples will not be required, except for insulation or where
materials offered differ fromspecification requirenments. Sanpl es shal
be acconpani ed by full description of characteristics different from
speci fication. The Governnent, at the Government’s expense, wll perform
eval uation and testing if necessary. The Contractor may submit sanples
of additional material at the Contractor's option; however, if
addi ti onal samples of materials are submitted |ater, pursuant to

CGovernment request, adjustment in contract price and time will be nmade
as provided under Article CHANGES of Section 00 72 00, GENERAL
CONDI TI ONS

|. Manufacturer's Literature and Data: Submt under the pertinent section
rather than under this section.

1. Submit belt drive with the driven equi prment. Submit selection data
for specific drives when requested by the Resident Engi neer/COTR

2. Submit electric nmotor data and variable speed drive data with the
driven equi pnent.

3. Equi prent and materials identification.

Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide |oad cal cul ations for
vari abl e spring and constant support hangers.

6. wWall, floor, and ceiling plates.

J. HVAC Mai nt enance Data and Operating |Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systenms and
equi prent .

2. Provide a listing of reconmended repl acenent parts for keeping in
stock supply, including sources of supply, for equiprment. Include in
the listing belts for equipnent: Belt manufacturer, nodel nunber,
size and style, and distingui shed whether of multiple belt sets.

K. Provi de copi es of approved HVAC equi prent submittals to the Testing,

Adj usting and Bal anci ng Subcontractor.
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1.5 APPLI CABLE PUBLI CATI ONS

A

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi c designation only.

Air Conditioning, Heating and Refrigeration Institute (AHRI):

430-2009 ............... Central Station Air-Handling Units

American National Standard Institute (ANSI):

B31.1-2007 ............. Power Pi pi ng

Rubber Manufacturers Associati on (ANSI/RWA):

| P-20-2007 ............. Specifications for Drives Using C assical
V-Bel ts and Sheaves

| P-21-2009 ............. Speci fications for Drives Using Doubl e-V
(Hexagonal ) Belts

| P-22-2007 . ............ Specifications for Drives Using Narrow V-Belts

and Sheaves

Air Movenent and Control Association (AMCA):

410-96 ... ... Recomended Safety Practices for Air Myving
Devi ces

Ameri can Soci ety of Mechani cal Engi neers (ASME):

Boi |l er and Pressure Vessel Code (BPVC):

Section 1-2007 ......... Power Boil ers

Section | X-2007 ........ Wl di ng and Brazing Qualifications

Code for Pressure Piping:

B31.1-2007 ............. Power Pi pi ng

American Society for Testing and Materials (ASTM:

A36/ A36M08 .. .......... St andard Specification for Carbon Structural
St eel

A575-96(2007) .......... Standard Specification for Steel Bars, Carbon,
Merchant Quality, M G ades

E84-10 ................. Standard Test Method for Surface Burning
Characteristics of Building Materials

E119-09¢c ............... Standard Test Methods for Fire Tests of Building

Construction and Materials

Manuf acturers Standardi zati on Society (MSS) of the Valve and Fittings

I ndustry, Inc:

SP-58-2009 ............. Pi pe Hangers and Supports-Materials, Design and
Manuf acture, Sel ection, Application, and
Install ation

SP 69-2003 ............. Pi pe Hangers and Supports-Sel ecti on and

Appl i cation
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SP 127-2001 ............ Bracing for Piping Systems, Seismic — Wnd —
Dynam c, Design, Selection, Application
I. National Electrical Manufacturers Association (NEMA):

Mz 1-2009 .............. Mot ors and Cenerators
J. National Fire Protection Association (NFPA)

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

54-09 ........ ... ..., Nati onal Fuel Gas Code

70-08 .. ... Nati onal Electrical Code

85-07 ... Boi | er and Conbustion Systenms Hazards Code

90A-09 . ...... ... ... ... Standard for the Installation of Ar
Condi tioning and Ventilating Systens

101-09 . ... .. Life Safety Code

1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equiprent:

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

2. Place damaged equiprment in first class, new operating condition; or,
repl ace sane as deternined and directed by the Resident
Engi neer/ COTR. Such repair or replacenment shall be at no additiona
cost to the Governnent.

3. Protect interiors of new equi pnent and pi ping systens agai nst entry
of foreign matter. Clean both inside and outside before painting or
pl aci ng equi pnent in operation.

4. Existing equi pnent and piping being worked on by the Contractor shal
be under the custody and responsibility of the Contractor and shal
be protected as required for new worKk.

B. Ceanliness of Piping and Equi pnent Systens:

1. Exercise care in storage and handling of equi pnent and piping
material to be incorporated in the work. Renove debris arising from
cutting, threading and wel di ng of piping.

2. Piping systens shall be flushed, blown or pigged as necessary to
deliver clean systens.

3. Cean interior of all tanks prior to delivery for beneficial use by
t he Governnent.

4. Boilers shall be left clean following final internal inspection by
CGovernment insurance representative or inspector.
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5. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide cl ean systens.

1.7 JOB CONDI TI ONS — WORK I N EXI STI NG BUI LDI NG

A

Bui | di ng Operation: Governnent enployees will be continuously operating
and managing all facilities, including tenporary facilities, that serve
the nedi cal center.

Mai nt enance of Service: Schedule all work to permit continuous service
as required by the nmedical center.

Phasi ng of Work: Comply with all requirements shown on draw ngs or
speci fi ed.

Bui | di ng Working Environment: Maintain the architectural and structura
integrity of the building and the working environnent at all tines.
Maintain the interior of building at 18 degrees C (65 degrees F)
mnimum Linmt the opening of doors, wi ndows or other access openings to
brief periods as necessary for rigging purposes. No storm water or
ground water |eakage pernmitted. Provide daily clean-up of construction
and denolition debris on all floor surfaces and on all equi prent being
operated by VA.

Accept ance of Work for Governnent Operation: As new facilities are nmade
avai l abl e for operation and these facilities are of beneficial use to

t he Government, inspections will be made and tests will be perfornmed.
Based on the inspections, a list of contract deficiencies will be issued
to the Contractor. After correction of deficiencies as necessary for
beneficial use, the Contracting Officer will process necessary
acceptance and the equi pment will then be under the control and
operation of CGovernment personnel.

PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS

A. Provide maxi mum st andardi zati on of conponents to reduce spare part

requi renents.

Manuf acturers of equi pment assenblies that include conmponents made by

others shall assune conplete responsibility for final assenbled unit.

1. Al components of an assenbled unit need not be products of sane
manuf act urer.

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

3. Components 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 elenments of the assenblies as required to
deliver specified performance of the conplete assenbly.
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Conponents of equi prrent shall bear manufacturer's nanme and trademark,
nodel nunber, serial nunber and performance data on a name plate
securely affixed in a conspicuous place, or cast integral with, stamped
or otherw se permanently marked upon the conponents of the equipnent.
Maj or items of equipnment, which serve the sane function, nust be the
same make and nodel. Exceptions will be pernmitted if performance

requi renents cannot be net.

2.2 COVPATI BI LI TY OF RELATED EQUI PMENT

Equi prent and materials installed shall be conmpatible in all respects
with other itenms being furnished and with existing itenms so that the
result will be a complete and fully operational plant that conforns to
contract requirenents.

2.3 BELT DRI VES

A

Type: ANSI/RMA standard V-belts with proper nmotor pulley and driven
sheave. Belts shall be constructed of reinforced cord and rubber.
Di nensi ons, rating and sel ection standards: ANSI/RMA | P-20 and | P-21.
M ni mum Hor sepower Rating: Mdtor horsepower plus recommended ANSI/ RVA
service factor (not less than 20 percent) in addition to the ANSI/RVA
al  owances for pitch dianmeter, center distance, and arc of contact.
Maxi mum Speed: 25 nis (5000 feet per mnute).
Adj ust ment Provisions: For alignnent and ANSI/RVA standard al | owances
for installation and take-up.
Drives may utilize a single V-Belt (any cross section) when it is the
manuf acturer's standard.
Multiple Belts: Matched to ANSI/RVA specified limts by neasurenent on a
belt neasuring fixture. Seal matched sets together to prevent m xing or
partial |oss of sets. Replacenent, when necessary, shall be an entire
set of new matched belts.
Sheaves and Pul | eys:
1. Material: Pressed steel, or close grained cast iron.
2. Bore: Fixed or bushing type for securing to shaft with keys.
3. Balanced: Statically and dynam cally.
4. Groove spacing for driving and driven pulleys shall be the sane.
Drive Types, Based on ARl 435:
1. Provide adjustable-pitch //or fixed-pitch// drive as follows:
a. Fan speeds up to 1800 RPM 7.5 kW (10 horsepower) and smaller.
b. Fan speeds over 1800 RPM 2.2 kW (3 horsepower) and smaller.
2. Provide fixed-pitch drives for drives larger than those |isted above.
3. The final fan speeds required to just neet the system CFM and
pressure requirements, without throttling, shall be determ ned by
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adj ustment of a tenporary adjustable-pitch notor sheave or by fan | aw
calculation if a fixed-pitch drive is used initially.

2.4 DRI VE GUARDS

A

For machi nery and equi pnent, provide guards as shown in AMCA 410 for
belts, chains, couplings, pulleys, sheaves, shafts, gears and other
novi ng parts regardl ess of height above the floor to prevent danage to
equi prent and injury to personnel. Drive guards may be excl uded where
nmotors and drives are inside factory fabricated air handling unit

casi ngs.

Punp shafts and couplings shall be fully guarded by a sheet steel guard
covering coupling and shaft but not bearings. Material shall be mninum
16- gage sheet steel; ends shall be braked and drilled and attached to
punp base with m ni mumof four 6 mm (1/4-inch) bolts. Reinforce guard as
necessary to prevent side play forcing guard onto couplings.

V-belt and sheave assenblies shall be totally enclosed, firmy nounted,
non-resonant. CGuard shall be an assenbly of m ni mum 22-gage sheet stee
and expanded or perforated nmetal to pernit observation of belts. 25 mm
(one-inch) diameter hole shall be provided at each shaft centerline to
permit speed neasurenent.

Material s: Sheet steel, cast iron, expanded netal or wire nesh rigidly
secured so as to be renovabl e w thout disassenbling pipe, duct, or

el ectrical connections to equi pnent.

Access for Speed Measurenent: 25 mm (One inch) dianeter hole at each
shaft center.

2.6 ELECTRI C MOTORS

A. All material and equi pment furnished and installation methods shal

conformto the requirements of Section 23 05 12, GENERAL MOTOR

REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT; Section 26 29 11,
LOW VOLTAGE MOTOR STARTERS; and, Section 26 05 21, LOMVOLTAGE
ELECTRI CAL PONER CONDUCTORS AND CABLES (600 VOLTS AND BELOW . Provide
all electrical wiring, conduit, and devices necessary for the proper
connection, protection and operation of the systens. Provide specia
energy efficient premiumefficiency type notors as schedul ed.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A

Use synbol s, nonencl ature and equi prent nunbers specified, shown on the
drawi ngs and shown in the maintenance manual s. ldentification for piping
is specified in Section 09 91 00, PAINTI NG

Interior (Indoor) Equiprent: Engraved naneplates, with letters not |ess
than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid
bl ack plastic with white letters specified in Section 09 91 00, PAINTING
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permanently fastened to the equipnment. ldentify unit conponents such as

coils, filters, fans, etc.

C. Exterior (Qutdoor) Equiprment: Brass naneplates, with engraved bl ack
filled letters, not |less than 48 mm (3/16-inch) high riveted or bolted
to the equi prment.

D. Control Items: Label all tenperature and humidity sensors, controllers
and control danpers. ldentify and | abel each item as they appear on the
control diagranmns.

E. Valve Tags and Lists:

2. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/ 2-inch) high for nunber designation, and not |ess than 6.4
nmm( 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
| ocation and val ve nunber for each valve. ldentify |location of each
valve with a color coded thunb tack in ceiling.

2.9 FI RESTOPPI NG

Section 07 84 00, FIRESTOPPING 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

2.10 GALVANI ZED REPAI R COVPOUND
M 1. Spec. DOD P-21035B, paint form
2.11 HVAC PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

C. Pipe Supports: Conply with MSS SP-58. Type Numbers specified refer to
this standard. For selection and application conply with MSS SP-69.
Refer to Section 05 50 00, METAL FABRI CATI ONS, for miscellaneous neta
support materials and prinme coat painting requirenments.

D. Attachment 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 Resident Engineer/COIR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
l ess than 102 mm (four inches) thick when approved by the Resident
Engi neer/ COTR for each job condition.

E. Attachment to Steel Building Construction
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1. Welded attachment: MSS SP-58, Type 22.
Beam cl anps: MsSS SP-58, Types 20, 21, 28 or 29. Type 23 C-cl anp may
be used for individual copper tubing up to 23mm (7/8-inch) outside
di anet er.
G Attachnment to existing structure: Support from existing floor/roof
frame.
| . Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable |oad
listed in MSS SP-58. For piping, provide adjustnent neans for
controlling level or slope. Types 13 or 15 turn-buckles shall provide 38
mm (1-1/2 inches) m nimum of adjustment and incorporate |ocknuts.
Al -thread rods are acceptabl e.
J. Hangers Supporting Miultiple Pipes (Trapeze Hangers): Gal vani zed, cold
formed, |ipped steel channel horizontal nenber, not |ess 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. Not permtted for steam
supply and condensat e pi pi ng.
1. Allowabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).
2. CQuide individual pipes on the horizontal nenber of every other
trapeze hanger with 6 nm (1/4-inch) Ubolt 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 pi ng at each hanger
K. Supports for Piping Systemns:
1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT
| NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated cal ci um
silicate shields. Provide Type 40 insulation shield or preinsulated
calciumsilicate shield at all other types of supports and hangers
i ncludi ng those for preinsul ated piping.
2. Piping Systens except Medium Pressure Steam (MSS SP-58):
Standard cl evis hanger: Type 1; provide | ocknut.
Ri ser cl anmps: 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.

>oQ ™t 0o o O T

Copper Tube:
1) Hangers, clanps and other support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
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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) Insul ated 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 extending one inch beyond

steel support or clanp.

3. Medi um Pressure Steam (MSS SP-58):

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

b. Piping 50 nm (2 inches) and | arger: Type 43 roller hanger. For
roll er hangers requiring seismc bracing provide a Type 1 clevis
hanger with Type 41 roller attached by flat side bars.

L. Pre-insulated Calcium Silicate Shields:

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

The type of shield is selected by the tenperature of the pipe, the

load it rmust carry, and the type of support it will be used wth.

a. Shields for supporting chilled or cold water shall have insulation
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 | oad, the shields nmay have one or nore of the
follow ng features: structural inserts 4138 kPa (600 psi)
conpressive strength, an extra bottomnetal shield, or fornmed
structural steel (ASTM A36) wear plates welded to the bottom sheet

nmet al j acket.

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

supports or flat surfaces.

2.12 PI PE PENETRATI ONS
A. Install sleeves during construction for other than bl ocked out floor

openings for risers in nmechanical bays.
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B. To prevent accidental liquid spills frompassing to a | ower |evel
provi de the foll ow ng:
1. For sleeves: Extend sleeve 25 mm (one inch) above finished fl oor and
provi de seal ant for watertight joint.
2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around openi ng.
3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration
C. Penetrations are not allowed through beans or ribs, but may be installed
in concrete beam fl anges. Any deviation fromthese requirenments nust
recei ve prior approval of Resident Engi neer/COIR
D. 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
I. Sleeve Cearance: Sleeve through floors, walls, partitions, and beam
fl anges shall be one inch greater in dianeter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be | arge enough to
accommodate the insulation. Interior openings shall be caul ked tight
with fire stopping material and sealant to prevent the spread of fire,
snoke, and gases.
J. Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JO NT
SEALANTS.
2.16 ASBESTCS

Mat eri al s containing asbestos are not permtted.
PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A. Coordinate | ocation of piping, sleeves, inserts, hangers, and equipnent.
Locate piping, sleeves, inserts, hangers, and equi prent clear of
wi ndows, doors, openings, light outlets, and other services and
utilities. Prepare equi pnment |ayout draw ngs to coordi nate proper
| ocation and personnel access of all facilities. Submt the drawi ngs for
review as required by Part 1. Follow manufacturer's published
recommendati ons for installation methods not otherw se specified.

C. Equi prent and Pi pi ng Support: Coordi nate structural systens necessary
for pipe and equi pment support with pipe and equi prent |ocations to
permit proper installation.

D. Location of pipe sleeves and chases shall be accurately coordinated wth
equi prent and pi pi ng | ocati ons.

E. Cutting Hol es:

1. Cut holes through concrete and nasonry by rotary core drill.
Pneurmati ¢ hamer, inpact electric, and hand or nanual hamrer type
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3.

drill will not be allowed, except as permitted by Resident

Engi neer/ COTR where working area space is |imted.

Locate holes to avoid interference with structural nmenmbers such as
beanms or grade beans. Holes shall be laid out in advance and drilling
done only after approval by Resident Engi neer/COTR |f the Contractor
considers it necessary to drill through structural nenmbers, this
matter shall be referred to Resident Engi neer/COIR for approval.

Do not penetrate menbrane water proofing.

G Mnor Piping: CGenerally, small dianmeter pipe runs fromdrips and drains,

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

|. Protection and C eaning:

1.

Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent danage before and during
installation, in accordance with the manufacturer's reconmendations
and as approved by the Resident Engi neer/COTR. Damaged or defective
items in the opinion of the Resident Engi neer/COIR, shall be

repl aced.

Protect all finished parts of equi pment, such as shafts and beari ngs
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 pnent
against dirt, water chemical, or nechanical injury. At conpletion of
all work thoroughly clean fixtures, exposed materials and equi prment.

J. Concrete and Grout: Use concrete and shrink conpensating grout 25 MPa
(3000 psi) mninmum specified in Section 03 30 00, CAST-IN PLACE
CONCRETE.

M Work in Existing Building:

1.

Perform as specified in Article, OPERATI ONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipnent,
alterations and restoration of existing building(s).

As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, make alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

Cut required openings through existing masonry and reinforced
concrete using dianmond core drills. Use of pneumatic hamrer type
drills, inpact type electric drills, and hand or manual hammer type
drills, will be permitted only with approval of the Resident

Engi neer/ COTR. Locate openings that will |east effect structural

sl abs, colums, ribs or beans. Refer to the Resident Engineer/COIR
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for determination of proper design for openings through structura
sections and opening |l ayouts approval, prior to cutting or drilling
into structure. After Resident Engineer's/COIR s approval, carefully
cut openi ng through construction no |arger than absolutely necessary
for the required installation.

O Switchgear/El ectrical Equipnent Drip Protection: Every effort shall be

P

made to elimnate the installation of pipe above electrical and

t el ephone switchgear. If this is not possible, encase pipe in a second

pipe with a minimum of joints. Installation of piping, ductwork, |eak

protection apparatus or other installations foreign to the electrica
installation shall be located in the space equal to the width and depth
of the equi pnent and extending fromto a height of 1.8 m (6 ft.) above

t he equi pnent of to ceiling structure, whichever is |ower (NFPA 70).

| naccessi bl e Equi prrent :

1. Where the Governnment determines that the Contractor has installed
equi prent not conveniently accessible for operation and mai nt enance,
equi prent shall be renmpoved and reinstalled or renmedial action
performed 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 |ladders, or wi thout clinbing or crawling
under or over obstacles such as motors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork

3.4 PI PE AND EQUI PMENT SUPPORTS

A

VWer 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 pnent and piping fromthe channels. Drill or burn holes in
structural steel only with the prior approval of the Resident

Engi neer/ COTR.

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

braci ng; or, hangers suspended from pi pi ng above will not be permitted.
Repl ace or thoroughly clean rusty products and paint with zinc priner.
Use hanger rods that are straight and vertical. Turnbuckles for vertica
adjustments nmay be omtted where limted space prevents use. Provide a
m ni mum of 15 mm (1/2-inch) cl earance between pipe or piping covering
and adj acent work.

HVAC Hori zontal Pipe Support Spacing: Refer to MSS SP-69. Provide
addi ti onal supports at valves, strainers, in-line punps and ot her heavy
conponents. Provide a support within one foot of each el bow

HVAC Vertical Pipe Supports:
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1. Up to 150 nm (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.

F. Overhead Supports:

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

2. Provide steel structural menmbers, 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 ping.

3. Tubing and capillary systems shall be supported in channel troughs.

3.5 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided
by the Contractor after approval for structural integrity by the
Resi dent Engi neer/ COTR Such access shall be provided w thout additiona
cost or tinme to the Government. Where work is in an operating plant,
provi de approved protection fromdust and debris at all times for the
safety of plant personnel and mai ntenance of plant operation and
envi ronnent of the plant.

B. In an operating facility, maintain the operation, cleanliness and
safety. CGovernnent personnel will be carrying on their normal duties of
operating, cleaning and maintaini ng equi pnent and pl ant operati on.
Confine the work to the i medi ate area concerned; naintain cleanliness
and wet down denolished materials to elimnate dust. Do not pernmit
debris to accunmulate in the area to the detrinment of plant operation
Performall flanme cutting to maintain the fire safety integrity of this
pl ant. Adequate fire extinguishing facilities shall be available at al
times. Performall work in accordance with recogni zed fire protection
standards. Inspection will be nade by personnel of the VA Medica
Center, and Contractor shall follow all directives of the RE or COIR
with regard to rigging, safety, fire safety, and mai ntenance of
operations.

C. Completely renmove all piping, wiring, conduit, and other devices
associ ated with the equi pnent not to be re-used in the new work. This
i ncludes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building structura
systens. Seal all openings, after rempval of equipnment, pipes, 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 systemshall be naintained.
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Ref erence shall also be made to the draw ngs and specifications of the
other disciplines in the project for additional facilities to be
denol i shed or handl ed.

D. Al valves including gate, globe, ball, butterfly and check, all
pressure gages and thernonmeters with wells shall remain Governnent
property and shall be renmpoved and delivered to Resident Engi neer/COIR
and stored as directed. The Contractor shall renove all other nmateria
and equi pnent, devices and denolition debris under these plans and
specifications. Such material shall be renmoved from Government property
expedi tiously and shall not be allowed to accumul ate.

3.6 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 facilities, equipnment and
systens shall be thoroughly cleaned and painted. Refer to Section 09 91
00, PAI NTI NG

B. In addition, the follow ng special conditions apply:

1. deaning shall be thorough. Use solvents, cleaning materials and
nmet hods recomended 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
prime and finish coats.
2. Material And Equi pment Not To Be Painted Includes:
Motors, controllers, control switches, and safety switches.
Control and interlock devices.
Regul at ors.
Pressure reduci ng val ves.
Control valves and thernostatic el enents
Lubrication devices and grease fittings.
Copper, brass, alum num stainless steel and bronze surfaces.

>oQ ™t 0o o O T

Val ve stens and rotating shafts.

Pressure gauges and thernoneters.

j. dass.
k. Nane pl ates.

3. Control and instrument panels shall be cl eaned, damaged surfaces
repai red, and shall be touched-up with matching paint obtained from
panel manuf acturer

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 manufacturer

5. Temporary Facilities: Apply paint to surfaces that do not have
exi sting finish coats.
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6. Paint shall withstand the follow ng tenperatures wthout 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
nmet 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 smooth, even-col ored, even-textured factory
finish on all itens. Conpletely repaint the entire piece of
equi prent i f necessary to achieve this.
3.7 | DENTI FI CATI ON SI GNS
A. Provide lam nated plastic signs, with engraved lettering not |ess than
5 mm (3/16-inch) high, designating functions, for all equipnent,
swi tches, nmotor controllers, relays, meters, control devices, including
automatic control valves. Nonenclature and identification synbols shal
correspond to that used in mai ntenance manual, and in diagrans specified
el sewhere. Attach by chain, adhesive, or screws.
B. Factory Built Equiprment: Metal plate, securely attached, with name and
address of manufacturer, serial number, nodel nunber, size, performance.
C. Pipe ldentification: Refer to Section 09 91 00, PAI NTING
3.9 LUBRI CATI ON
A. Lubricate all devices requiring lubrication prior to initial operation
Fi el d-check all devices for proper lubrication
B. Equip all devices with required lubrication fittings or devices. Provide
a mnimum of one liter (one quart) of oil and 0.5 kg (one pound) of
grease of manufacturer's recommended grade and type for each different
application; also provide 12 grease sticks for lubricated plug val ves.
Deliver all materials to Resident Engi neer/COIR in unopened containers
that are properly identified as to application
C. Provide a separate grease gun with attachnments for applicable fittings
for each type of grease appli ed.
D. Al lubrication points shall be accessible w thout disassenbling
equi pnent, except to renpve access pl ates.
3.10 STARTUP AND TEMPCRARY OPERATI ON
Start up equi prment as described in equiprment specifications. Verify that
vibration is within specified tolerance prior to extended operation
Temporary use of equipnent is specified in Section 01 00 00, GENERAL
REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL
EQUI PMVENT.
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3. 11 OPERATI NG AND PERFORMANCE TESTS

A

Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS and submit the test reports and
records to the Resident Engi neer/COTR

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

equi prent or conponent part thereof, occur during or as a result of
tests, mmke proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Government.

VWhen conpl etion of certain work or systemoccurs at a time when fina
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systenms and
for cooling systens respectively during first actual seasonal use of
respective systens follow ng conpletion of work.

3.12 I NSTRUCTI ONS TO VA PERSONNEL

Provide in accordance with Article, | NSTRUCTIONS, of Section 01 00 00,
GENERAL REQUI REMENTS
- - -END- - -

23 05 11 - 19





