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Iltem 14. Continued.
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AVMENDVENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63- 00-B- 0021

SECTI ON 15650
CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM
07/ 92
AMENDMVENT NO. 0006

PART 1 GENERAL
1.1 REFERENCES

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

extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 450 (1993) Water-Cool ed Refrigerant
Condensers, Renote Type

ARl 460 (1994) Renmpte Mechanical -Draft Air-Cool ed
Refri gerant Condensers

ARl 480 (1995) Refrigerant-Cool ed Liquid Coolers,
Renote Type

ARl 495 (1993) Refrigerant Liquid Receivers

ARl 550/ 590 (1998) Water Chilling Packages Usi ng

The Vapor Conpression Cycle

ARl 560 (1992) Absorption Water Chilling and Water
Heati ng Packages

ARl 575 (1994) Method of Measuring Machi nery Sound
Wt hin an Equi pnent Space

ARl 700 (1995; Apx C) Specifications for
Fl uorocarbon and O her Refrigerants

ARl 710 (1995) Liquid-Line Driers

ARl 720 (1997) Refrigerant Access Val ves and Hose
Connectors

ARl 740 (1995) Refrigerant Recovery/ Recycling
Equi prrent

ARl 750 (1994) Thernostatic Refrigerant Expansion
Val ves

ARl 760 (1994) Sol enoid Valves for Use with

Vol atile Refrigerants
AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( AFBMR)

AFBVA Std 9 (1990) Load Ratings and Fatigue Life for

SECTI ON 15650 Page 1
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ACCOVPANYI NG AMENDMENT NO. 0006 TO SOLI CI TATI ON NO. DACA63- 00- B-0021

AFBMA Std 11

Bal | Beari ngs

(1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| S1.13

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

(1995) Methods for the Measurenent of
Sound Pressure Levels

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

47

47M

48

48M

53

106

123/ A 123M

153/ A 153M

181/ A181M

183

193/ A 193M

234/ A 234M

307

334/ A 334M

536

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

(1994a) Gray Iron Castings
(1994) Gray lron Castings (Metric)

(1998) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seani ess

(1997a) Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Har dware

(1995b) Carbon Steel Forgings for
Cener al - Pur pose Pi pi ng

(1983; R 1990) Carbon Steel Track Bolts
and Nuts

(1998) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Service

(1997) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
Hi gh Tenperature Service

(1997) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

(1996) Seamnm ess and Wel ded Carbon and
Al |l oy- St eel Tubes for Low Tenperature
Service

(1984; R 1993) Ductile Iron Castings
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ASTM A 733
ASTM B 32
ASTM B 62
ASTM B 75
ASTM B 88
ASTM B 88M
ASTM B 117
ASTM B 280
ASTM B 650
ASTM B 813
ASTM C 67
ASTM C 534
ASTM D 520
ASTM D 596
ASTM D 1384
ASTM D 1784
ASTM D 2000
ASTM D 3308
ASTM E 84
ASTM F 104
ASTM F 1199

(1993) Wel ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1996) Sol der Meta

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1997) Seanl ess Copper Tube

(1996) Seanl ess Copper Water Tube

(1996) Seanl ess Copper Water Tube (Metric)
(1997) Operating Salt Spray (Fog) Apparatus
(1997) Seam ess Copper Tube for Air

Condi tioning and Refrigeration Field

Service

(1995) El ectrodeposited Engi neering
Chr omi um Coati ngs on Ferrous Substrates

(1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al loy Tube

(1998a) Sanpling and Testing Brick and
Structural Clay Tile

(1994) Prefornmed Flexible Elastomeric
Cel lular Thermal Insulation in Sheet and
Tubul ar Form

(1984; R 1995) Zinc Dust Pignent

(1991; R 1995) Reporting Results of
Anal ysis of Water

(1997a) Corrosion Test for Engi ne Cool ants
in dassware

(1996) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y( Vi ny
Chl ori de) (CPVC) Conpounds

(1998c) Rubber Products in Autonotive
Applications

(1997) PTFE Resin Skived Tape

(1998el) Surface Burning Characteristics
of Building Materials

(1993) Nonnetallic Gasket Materials

(1988, R 1998) Cast (All Tenperature and
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Pressures) and Wl ded Pi pe Line Strainers
(150 psig and 150 degrees F Maxi mum

ASTM F 1200 (1988, R 1998) Fabricated (Wl ded) Pipe
Li ne Strainers (Above 150 psig and 150
degrees F)

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanica
Refrigeration

ASHRAE 34 (1992; Addenda a-j) Nunber Designation and
Safety Classification of Refrigerants

ASHRAE 64 (1995) Methods of Testing Renote

Mechani cal -Draft Evaporative Refrigerant
Condensers

ASME | NTERNATI ONAL ( ASME)

ASME Bl1. 20.1 (1983; R 1992) Pi pe Threads, Cenera
Pur pose (1 nch)

ASME B16.5 (1996; B16..5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995; B16.22a) Wought Copper and Copper

Al |l oy Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1986; R 1998) Mall eable Iron Threaded
Pi pe Uni ons Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Pi ping
ASME B31.5 (1992; B31l.5a) Refrigeration Piping
ASME B40. 1 (1991) Gauges - Pressure Indicating D a

Type - Elastic El enent

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
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Section VIIIl, Pressure Vessels Division 1
- Basi c Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications

ASME PTC 23 (1986; Addenda 1992, R 1997) At nospheric
Wat er Cool i ng Equi prment

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (1987) Grooved and Shoul dered Joints

AMERI CAN VEELDI NG SCOCI ETY ( AWB)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng
AWS D1. 1 (1998) Structural Welding Code - Steel

CALI FORNI A REDWOOD ASSCOCI ATI ON ( CRA)

CRA RI S-01-SS (1997) Standard Specifications for G ades
of California Redwood Lunber

COOLI NG TONER | NSTI TUTE (CTI)
CTl ATC- 105 (1997) Acceptance Test Code

CTl Std-103 (1994) The Design of Cooling Towers with
Redwood Lumber

CTlI std-111 (1998) Gear Speed Reducers

CTl sStd-114 (1996) The Design of Cooling Towers with
Dougl as Fir Lumnber

CTl Std-134 (1996) Plywood for Use in Cooling Towers

CTl std-137 (1994) Fiberglass Pultruded Structural
Products for Use in Cooling Towers

CTI WWs-112 (1986) Pressure Preservative Treatnent of
Lumber

EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EJMA)

EJMA Stds (1993; Addenda 1995; Errata 1996; 7th Ed.
1998) EJMA St andards

HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

SECTI ON 15650 Page 5



Ft Hood Sol di er

Service Center

FHSC1

ACCOVPANYI NG AMENDMENT NO. 0006 TO SOLI CI TATI ON NO. DACA63- 00- B-0021

MSS SP- 25

MSS SP-58

MSS SP- 67

MSS SP- 69

MSS SP-70

MSS SP-71

MSS SP-72

MSS SP-78

MSS SP- 80

MSS SP- 85

MSS SP-110

(1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

(1993) Pi pe Hangers and Supports -
Material s, Design and Manufacture

(1995) Butterfly Val ves

(1996) Pi pe Hangers and Supports -
Sel ection and Application

(1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

(1997) Gray Iron Swi ng Check Val ves,
FI anges and Threaded Ends

(1992) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

(1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

(1997) Bronze Gate, d obe, Angle and Check
Val ves

(1994) Cast Iron d obe & Angle Valves,
FI anged and Threaded Ends

(1996) Ball Valves Threaded, Socket
Wel di ng, Sol der Joint, Grooved and Fl ared
Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA 250

NEMA I CS 1

NEMA | CS 2

NEMA MG 1

NEMA SM 23

(1991) Encl osures for Electrical Equiprment
(1000 Volts Maxi num)

(1993) Industrial Controls and Systens

(1993) Industrial Control and Systemns
Controllers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993; Rev 1; Rev 2; Rev 3; Rev 4) Mdtors
and Cenerators

(1991) Steam Turbines for Mechanical Drive
Service

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 37

(1998) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes
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NFPA 54 (1996; Errata) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 214 (1996) Water-Cooling Towers

NFPA 255 (1996) Met hod of Test of Surface Burning
Characteristics of Building Materials

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 537 (1996) Storage Batteries
UNDERWRI TERS LABORATORI ES (UL)

UL 1236 (1994; Rev thru Dec 1997) Battery Chargers
for Charging Engine-Starter Batteries

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

WAPA Gradi ng Rul es (1995; Supple Nos. 1 thru 5) Western
Lumber Grading Rules 95

1.2 SYSTEM DESCRI PTI ON

This specification section covers the provisions and installation
procedures necessary for a conplete and totally functional central
refrigerated air-conditioning system as defined herein.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Central Refrigerated Air-Conditioning System FIO.

Manuf acturer's catal og data, at |east 5 weeks prior to beginning
construction, shall be highlighted to show nodel No., size, options,
performance charts and curves, etc. in adequate detail to denpnstrate
conpliance with contract requirenents. Data shall include manufacturer's
recomended installation instructions and procedures. Data shall be
adequate to denonstrate conpliance with contract requirenents as specified
within the paragraphs:

Refrigeration System
Syst em Conponent s
Accessori es

Cool i ng Tower

Pi pi ng Conponent s

Pancoy

If vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and certification that

SECTI ON 15650 Page 7
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the isolation characteristics of the isolators provided neet the
manuf acturer's reconmendati ons.

Water Treatnment Systens; FIO.
Si x conplete copies, at least 5 weeks prior to the purchase of the water
treatment system of the proposed water treatnent plan including a | ayout,
control schenme, a list of existing make-up water conditions including the
items listed in Paragraph Water Analysis, a list of chenmicals, the
proportion of chemicals to be added, the final treated water conditions,
and a description of environnental concerns for handling the chenicals.
Spare Parts; FIO
Spare parts data for each different item of material and equi pnent
specified, after approval of the detail draw ngs and not |ater than 2
nmont hs prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with source of supply.
Qualifications; FIO
Si x copies of qualified procedures, and |list of nanmes and identification
synbol s of qualified welders and wel ding operators, prior to non-factory
wel di ng operati ons.

SD- 04 Dr awi ngs
Central Refrigerated Air-Conditioning System; FIO.
Drawi ngs, at |east 5 weeks prior to beginning construction, shall provide
adequate detail to denonstrate conpliance with contract requirenents.
Drawi ngs shall consist of:

a. Equiprment |ayouts which identify assenbly and installation details.

b. Piping layouts which identify all valves and fittings.

c. Plans and el evations which identify clearances required for
mai nt enance and operation.

d. Wring diagrans which identify each conmponent individually and al
i nterconnected or interlocked relationshi ps between conponents.

e. Foundation draw ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for all equi pnent
i ndi cated or required to have concrete foundations.

f. Details, if piping and equi pnent are to be supported other than as
i ndi cated, which include |oadings and type of franes, brackets,
stanchi ons, or other supports.

SD-06 I nstructions

Posted I nstructions; FIO.

Posted instructions, at |east 2 weeks prior to construction conpletion,
shal |l include equipnment |ayout, wiring and control diagrans, piping, valves

SECTI ON 15650 Page 8
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and control sequences, and typed condensed operation instructions. The
condensed operation instructions shall include preventative nmai ntenance
procedures, nethods of checking the system for normal and safe operation
and procedures for safely starting and stopping the system The posted
instructions shall be framed under glass or |am nated plastic and be posted
where indicated by the Contracting O ficer

SD- 07 Schedul es
Tests; FIO
Test schedules, at |least 2 weeks prior to the start of related testing, for
each of the field tests, the system performance tests, and the condenser
water quality tests. The schedules shall identify the date, tine, and
| ocation for each test.

Denpnstrations; FIO.

A schedule, at |least 2 weeks prior to the date of the proposed training
course, which identifies the date, tinme, and location for the training

SD-08 Statenents
Verification of Dinmensions; FIO
Aletter, at |least 2 weeks prior to beginning construction, including the
date the site was visited, conformati on of existing conditions, and any
di screpanci es found.

SD- 09 Reports
Field Tests; FIO
Si x copies of the report shall be provided in bound 8 1/2 x 11 inch
bookl ets. Reports shall docunent all phases of tests perfornmed during the
Water Pipe Testing, the Refrigerant Pipe Testing, and the Cooling Tower
Tests. The report shall include initial test summaries, al
repai rs/adjustnents made, and the final test results.
System Per formance Tests; FIO.
Si x copies of the report shall be provided in bound 8 1/2 x 11 inch
bookl ets. The report shall docunment conpliance with the specified
performance criteria upon conpletion and testing of the system The report
shall indicate the nunber of days covered by the tests and any concl usi ons
as to the adequacy of the system The report shall also include the
following informati on and shall be taken at |east three different tinmes at

outside dry-bulb tenperatures that are at |least 5 degrees F apart:

a. Date and outside weather conditions.
b. The load on the system based on the foll ow ng:

(1) The refrigerant used in the system
(2) Condensing tenperature and pressure.

(3) Suction tenperature and pressure.
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(4) For absorption units, the cooling water pressures and
tenperatures entering and exiting the absorber and condenser
Also the refrigerant solution pressures, concentrations, and
tenperatures at each neasurable point within the system

(5 Running current, voltage and proper phase sequence for each
phase of all notors.

(6) The actual on-site setting of all operating and safety
controls.

(7) Chilled water pressure, flow and tenperature in and out of
the chiller.

Condenser Water Quality Tests; FIO

Test reports, each nonth for a period of one year after project conpletion
in bound 8 1/2 x 11 inch booklets. The reports shall identifying the

chem cal conposition of the condenser water. The reports shall also

i ncl ude a conparison of the manufacturer's recomended operating conditions
for the cooling tower and condenser in relation to the condition of the
condenser water. Any required corrective action shall be docunented within
the report.

I nspections; FIO

Si x copies of an inspection report, at the conpletion of one year of
service, in bound 8 1/2 x 11 inch booklets. The report shall identifying
the condition of each cooling tower and condenser. The report shall also
i nclude a conparison of the condition of the cooling tower and condenser
with the manufacturer's recomrended operating conditions. The report shal
identify all actions taken by the Contractor and manufacturer to correct
deficiencies during the first year of service

SD-13 Certificates
Central Refrigerated Air-Conditioning System FIO

Where the system conponents, or equi pnment are specified to conply with
requi rements of AGA, NFPA, ARI, ASHRAE, ASME, or UL, 1 copy of proof of
such conpliance shall be provided. The label or listing of the specified
agency shall be acceptable evidence. 1In lieu of the label or listing, a
witten certificate froman approved, nationally recognized testing

organi zati on equi pped to perform such services, stating that the itens have
been tested and conformto the requirenents and testing nethods of the
speci fied agency nmay be submtted. When perfornmance requirenents of this
project's drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recognized | aboratory as descri bed above
shall be included. |If ARl does not have a current certification program

t hat enconpasses such application data, the manufacturer may self certify
that his application data conplies with project performance requirenents in
accordance with the specified test standards.

SD- 19 Operation and Mi ntenance Manual s
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Operation Manual ; FIO

Si x conpl ete copies of an operation manual in bound 8 1/2 x 11 inch

bookl ets listing step-by-step procedures required for system startup,
operation, abnormal shutdown, energency shutdown, and nor nal shut down at

| east 4 weeks prior to the first training course. The booklets shal

i ncl ude the manufacturer's nanme, nodel nunber, and parts list. The manual s
shall include the manufacturer's nane, nodel nunber, service nmanual, and a
brief description of all equipnment and their basic operating features.

Mai nt enance Manual ; FI O.

Si x conpl ete copies of maintenance manual in bound 8 1/2 x 11 inch
bookl ets listing routine nmai ntenance procedures, possible breakdowns and
repairs, and a trouble shooting guide. The manuals shall include piping
and equi pment |ayouts and sinplified wiring and control diagrans of the
system as install ed.

Wat er Treatnment System FI O

Si x conpl ete copies of operating and mai ntenance nmanuals for the
step-by-step water treatnent procedures. The manuals shall include testing
procedures used in determ ning water quality.

1.4 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASVME BPV | X. Welding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enployer may be accepted as permitted by ASME B31.1. The
Contracting Officer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he makes as
a permanent record. Structural nenbers shall be welded in accordance with
Section 05055 WELDI NG, STRUCTURAL

1.5 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
whi ch may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnent is not inpaired. Catwalk, |adder, and
guardrail shall be provided where indicated and in accordance with Section
05500 M SCELLANEQUS METAL.

1.6 DELI VERY, STORAGE, AND HANDLI NG
Al l equi pnent delivered and placed in storage shall be stored with
protection fromthe weather, hum dity and tenperature variations, dirt and
dust, or other contam nants.

1.7 PROJECT/ SI TE CONDI TI ONS

1.7.1 Verification of D nensions
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The Contractor shall beconme famliar with all details of the work, verify
all dinmensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng any work

1.7.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordi ngly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS
2.1 STANDARD COMVERCI AL PRODUCTS

Material s and equi pnment shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comrercial or industrial use for two years prior to
bi d opening. The two-year use shall include applications of equipnment and
materials under simlar circunstances and of simlar size. The two years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenments, manufacturer's catal ogs, or brochures. Products having

| ess than a two-year field service record shall be acceptable if a
certified record of satisfactory field operation, for not |ess than 6000
hours exclusive of the manufacturer's factory tests, can be shown. Al
products shall be supported by a service organi zation. The Contractor
shall submit a certified list of qualified permanent service organi zations
for support of the equipnent which includes their addresses and
qualifications. These service organizations shall be reasonably conveni ent
to the equipnent installation and shall be able to render satisfactory
service to the equi pnent on a regular and emergency basis during the
warranty period of the contract.

2.2 NAMEPLATES

Each maj or conponent of equi pnment shall have the manufacturer's nane,
address, type or style, and catalog or serial nunmber on a plate securely
attached to the item of equipnent. As a mninmm naneplates shall be
provi ded for:

Li qui d-Chil l'i ng Package(s)
Conpr essor (s)

Conpressor Driver(s)
Condenser ( s)

Li qui d Cool er(s)
Recei ver (s)

Punp(s)

Punmp Mot or (s)

Cool i ng Tower (s)

Cooling Tower Gear Drive Assenblies
Refrigerant Leak Detectors
Expansi on Tanks

Ai r Separator Tanks

— X" T SKQ hT0 Q0 oY

3
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2.3 ELECTRI CAL WORK

El ectrical equipnent, notors, notor starters, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR. Electrical notor
driven equi pment specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics and encl osure type
shall be as shown, and unl ess otherw se indicated, all mptors of 1

hor sepower and above wi th open, dripproof, or totally enclosed fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each notor shall conformto
NEMA MG 1 and be of sufficient size to drive the equi pnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mbdtors shal
be continuous duty with the encl osure specified. WMtor starters shall be
provi ded conplete with thermal overl oad protection and other appurtenances
necessary for the notor control indicated. Mtors shall be furnished with
a magnetic across-the-line or reduced voltage type starter as required by
the manufacturer. Mbtor starter shall be provided in encl osures
constructed in accordance with UL and NEMA 3R encl osures. Manual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided

2.4 SELF- CONTAI NED LI QUI D CHI LLER

Unl ess necessary for delivery purposes, units shall be assenbl ed,

| eak-tested, charged (refrigerant and oil), and adjusted at the factory.
In lieu of delivery constraints, a chiller my be assenbl ed, | eak-tested,
charged (refrigerant and oil), and adjusted at the job site by a factory
representative. Unit conponents delivered separately shall be seal ed and
charged with a nitrogen holding charge. Unit assenbly shall be conpl eted
in strict accordance with manufacturer's recommendations. Chiller shal
operate within capacity range and speed recomrended by the manufacturer
Parts weighing 50 pounds or nore which nust be renoved for inspection

cl eaning, or repair, such as notors, gear boxes, cylinder heads, casing

t ops, condenser, and cool er heads, shall have lifting eyes or |ugs.
Chiller shall be provided with factory installed insulation on surfaces
subject to sweating including the liquid cooler, suction |ine piping,
econom zer, and cooling lines. Chiller shall include all customary
auxiliaries deenmed necessary by the manufacturer for safe, controlled,
automati c operation of the equipnent. Chiller shall be provided with a
single point wiring connection for incom ng power supply. Factory
installed insulation shall be provided on all suction piping fromthe
evaporator to the conpressor and on the liquid cooler shell. Were notors
are the gas-cooled type, factory installed insulation shall be provided on
the cold-gas inlet connection to the notor per manufacturer's standard
practice. Chiller condenser(s) shall be provided with mari ne water box
with side inlet connections. Connections shall be flanged or grooved

Li quid cool er(s) may use standard water boxes with flanged or grooved
connecti ons.

2.4.1 Rot ary Screw Type
Chiller shall be constructed and rated in accordance with AR 550/590.

Chiller shall be conformto ASHRAE 15. As a minimum chiller shall include
the follow ng conponents as defined in paragraph CH LLER COMPONENTS
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a. Refrigerant and oi

b. Structural base

c. Controls package

d. Rotary screw conpressor

e. Conpressor driver, electric notor
f. Conpressor driver connection
g. Liquid cooler (evaporator)

f. \Water-cool ed condenser

g.

h. Not used

i. Tools

j-

Chiller refrigerant circuit
2.5 CHI LLER COVPONENTS
2.5.1 Refrigerant and O

Refrigerants shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance with
ASHRAE 34. Refrigerants shall neet the requirements of ARl 700 as a

m nimum Refrigerants shall have an Ozone Depletion Potential (ODP) of
| ess than or equal to 0.05

2.5.2 Structural Base
Chiller and individual chiller conponents shall be provided with a
factory-mount ed wel ded structural steel base or support legs. Chiller and
i ndi vidual chiller conponents shall be isolated fromthe supporting
reinforced concrete pad by neans of nol ded neoprene isol ati on pads.

2.5.3 Chiller Refrigerant Circuit

Chiller refrigerant circuit shall be conpletely piped and factory |eak
tested. For multiconpressor units, not |less than 2 independent refrigerant

circuits shall be provided. Circuit shall include as a m ninmm a
conbination filter and drier, conbination sight glass and npoisture
i ndicator, liquid-line solenoid valve for reciprocating or scroll units, an

el ectronic or thernostatic expansion valve with external equalizer
charging ports, conpressor service valves, and superheat adjustnent.

2.5. 4 Control s Package

Chiller shall be provided with a conplete factory nounted and prew red

nm croprocessor based control system Controls package shall be unit-nounted
and contain as a mninuma digital display with operator interface keypad,
an on-auto-off switch, notor starters, power wiring, control wring, and

di sconnect switches. Controls package shall provide operating controls,

nmoni toring capabilities, programmble setpoints, safety controls, and EMCS
interfaces as defined bel ow. [AMt0006]

2.5.4.1 Operating Controls

Chiller shall be provided with the foll ow ng adjustable operating controls
as a mni mum
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a. Leaving chilled water tenperature contro

b. Adjustable timer to prevent conpressor from short cycling

c. Automatic lead/lag controls (adjustable) for nmultiprocessor units

d. Load limting

e. Chiller optimzation

f. Systemcapacity control to adjust the unit capacity in accordance

with the system | oad and the programmable setpoints. Controls

shall automatically re-cycle the chiller on power interruption.

g. Startup and head pressure controls to all ow system operation at
all anbient tenperatures down to 50 degrees F

2.5.4.2 Moni toring Capabilities

During normal operations, the mcroprocessor control system shall be
capabl e of nonitoring and displaying the follow ng operating paraneters.
Access and operation of display shall not require opening or renoving any
panel s or doors.

a. Entering and |eaving chilled water tenperatures

b. Self diagnhostic

c. Operation status

d. Operating hours

e. Nunber of starts

f. Conpressor status (on or off)

g. Evaporator and condenser refrigerant pressures and tenperatures
h. Condenser water entering and | eaving tenperatures

i. QI pressure at conpressor and oil filter differentia
j. Percent nmotor current

k. Conpressor discharge tenperature

I. QI tenperature

m Percent slide valve position

2.5.4.3 Progranmmabl e Set poi nts

The control system shall be capable of being reprogranmed directly at the
unit. No paraneters shall be capable of being changed w thout first
entering a security access code. The progranmmbl e setpoints shall include
the following as a m ni mum

Leaving Chilled Water Tenperature

Percent current limt

Ti me Cl ock/ Cal ender Date for schedul ed start/stop
Pul | down dermand |imting

Renpote reset tenperature range

Pancoy

2.5.4.4 Safety Controls with Manual Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which require manual reset.
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Low chilled water tenperature protection

H gh condenser refrigerant di scharge pressure protection

Low suction pressure protection

Chilled water flow detection

Mot or current overl oad and phase | oss protection

H gh nmotor wi nding tenperature protection for hernetic notors
Low oil flow protection

Hi gh oil tenperature

SKQ t"tT0O QO oW

2.5.4.5 Safety Controls with Automati c Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which provide automatic reset.

a. Over/under vol tage protection
b. Phase reversal protection
c. Chilled water flow interl ock

2.5.4.6 Rempt e Al arm

During the initiation of a safety shutdown, the control system shall be
capabl e of activating a renote alarmbell. In coordination with the
chiller, the contractor shall provide an alarmcircuit (including
transformer if applicable) and a minimum 4 inch dianmeter alarm bell
Alarmcircuit shall activate bell in the event of machi ne shutdown due to
the chiller's nmonitoring of safety controls. The alarmbell shall not
sound for a chiller that uses | ow pressure cutout as an operating control

2.5.4.7 Ener gy Managenent Control System (EMCS) Interface

The control system shall be capable of conmunicating all data to a renote
i ntegrated DDC processor through a single shielded cable. The data shal
include as a mninmumall system operating conditions, capacity controls,
and safety shutdown conditions. The control system shall also be capable
of receiving at a mninumthe follow ng operating conmands.

a. Renote Unit Start/Stop
b. Renpte Chill ed Water Reset
C. Renpt e Condenser \Water Reset

2.5.5 Conpr essor (s)
2.5.5.1 Rotary Screw Conpressor(s)

Conpressors shall operate stably for indefinite tine periods at any stage
of capacity reduction w thout hot-gas bypass. Provision shall be nmade to
i nsure proper lubrication of bearings and shaft seals on shutdown with or
wi t hout electric power supply. Rotary screw conpressors shall include

a. An open or hernetic, positive displacenment, oil-injected design
directly driven by the conpressor driver. Conpressor shall all ow
access to internal conpressor conponents for repairs, inspection,
and replacenent of parts.

b. Rotors which are solid steel forging with sufficient rigidity for
proper operation.
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c. A maximumrotor operating speed no greater than 3600 RPM

d. Casings of cast iron, precision machined for mninmal clearance
about periphery of rotors.

e. A lubrication systemof the forced-feed type that provides oil at
the proper pressure to all parts requiring lubrication

f. Shaft main bearings of the sleeve type with heavy duty bushings or
rolling element type in accordance with AFBMA Std 9 or AFBMA Std 11.
Beari ngs shall be conservatively | oaded and rated for an L(10)
life of not |ess than 200, 000 hours.

g. Adifferential oil pressure or flow cutout to allow the conpressor
to operate only when the required oil pressure or flowis provided
to the bearings.

h. A tenperature- or pressure-initiated, hydraulically actuated,
si ngl e-slide-val ve, capacity-control systemto provide m ninum
automatic capacity nodul ati on from 100 percent to 25 percent.

i. An oil separator and oil return systemto renove oil entrained in
the refrigerant gas and automatically return the oil to the
conpr essor.

j. Crankcase oil heaters controlled as recomrended by the
manuf act ur er.

2.5.6 Conmpressor Driver, Electric Mtor

Mot or shall be the pol yphase, induction type conform ng to NEMA MG 1
Motors shall be suitable for use with the indicated electrical power
characteristics and the type of starter provided. Mtor starters shall be
the reduced voltage, closed-transition type conformng to NEMA ICS 1 and
NEMA ICS 2. Mtor starter shall be unit mounted as indicated with starter
type, wiring, and accessories coordinated by the chiller manufacturer for
outdoor, sheltered service. As a mininmm all electrical enclosures shal
be NEMA 3R. Starter shall be able to operate in tenperatures up to 120
degrees F.

2.5.7 Conpressor Driver Connections

Each machi ne driven through speed-increasing gears shall be so designed as
to assure self-alignment, interchangeable parts, proper lubrication, and

m ni mum of unbal anced forces. Bearings shall be of the sleeve or roller
type. Pressure lubrication with punp and cool er shall be provided. GCear
cases shall be oil tight. Shaft extensions shall be provided with seals to
retain oil and exclude all dust.

2.5.8 Li qui d Cool er (Evaporator)

Cool er shall be of the shell-and-coil or shell-and-tube type design
Condenser's refrigerant side shall be designed and factory pressure tested
to conmply with ASHRAE 15. Condenser's water side shall be designed and
factory pressure tested for not less than 150 psi. Cooler shell shall be
constructed of seaml ess or welded steel. Coil bundles shall be totally
renovabl e and arranged to drain conpletely. Tubes shall be seanl ess
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copper, plain, integrally finned with snmooth bore or integrally finned with
enhanced bore. Each tube shall be individually replaceable. Tubes shal

be installed into carbon nmld steel tube sheets by rolling. Tube baffles
shall be properly spaced to provide adequate tube support and cross fl ow.
Performance shall be based on a water velocity not |less than 3 fps nor
nore than 12 fps and a fouling factor of 0.00025

2.5.9 Wat er - Cool ed Condenser Coi

Condenser shall be of the shell-and-coil or shell-and-tube type design
Condenser's refrigerant side shall be designed and factory pressure tested
to conmply with ASHRAE 15. Condenser's water side shall be designed and
factory pressure tested for not Il ess than 150 psi. Condensers shall be
conplete with pressure relief valve or rupture disk, water drain
connections, and refrigerant chargi ng valve. Low pressure refrigerant
condenser shall be provided with a purge valve |ocated at the highest point
in the condenser to purge non-condensi bles trapped in the condenser
Condenser shell shall be constructed of seam ess or welded steel. Coi
bundl es shall be totally renovable and arranged to drain conpletely. Tubes
shall be seam ess copper, plain, integrally finned with snooth bore or
integrally finned with enhanced bore. Each tube shall be individually

repl aceabl e, except for the coaxial tubes. Tube baffles shall be properly
spaced to provide adequate tube support and cross flow. Performance shal
be based on water velocities not less than 3 fps nor nore than 12 fps and
a fouling factor of 0.0005

2.5.10 Chiller Purge System

Chillers which operate at pressures bel ow at nospheric pressure shall be
provided with a purge systemthat operates independently of the chiller
Purge system shall automatically renove air, water vapor, and

non- condensi bl e gases fromthe chiller's refrigerant. Purge system shal
condense, separate, and return all refrigerant back to the chiller. An oi
separator shall be provided with the purge systemif required by the

manuf acturer. Purge system shall not discharge to occupi ed areas, or

create a potential hazard to personnel. Purge system shall include a purge
pressure gauge, nunber of starts counter, and an elapsed tinme neter. Purge
system shall include lights or an alarm which indicate excessive purge or

an abnormal air | eakage into chiller
2.5.11 Tool s

One conpl ete set of special tools as recomended by the manufacturer for
field nmai ntenance of the system shall be provided. Tools shall be nounted
on a tool board in the equi pnent room or contained in a tool box as directed
by the Contracting Oficer.

2.6 ACCESSORI ES
2.6.1 Punps

Punps shall be the electrically driven, non-overloadi ng, centrifugal type
which conformto H 1.1-1.5. Punp capacity, efficiency, notor size, and

i npel ler type shall be as indicated on the drawings. Punps shall be

sel ected at or near peak efficiency. Punp curve shall rise continuously
from maxi num capacity to shutoff. Punp notor shall be totally enclosed and
have sufficient horsepower for the service required. Each punp notor
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shal |l be equi pped with an across-the-line magnetic controller in a NEMA 250,
Type 3R enclosure with "START-STOP" switch in the cover

2.6.1.1 Construction

Shaft seal shall be nechanical -seal or stuffing-box type. |Inpeller shal

be statically and dynam cal ly bal anced. Each punp casing shall be designed
to withstand the di scharge head specified plus the static head on system
pl us 50 percent of the total, but not less than 125 psig. Punp casing and
bearing housing shall be close grained cast iron. High points in the
casing shall be provided with manual air vents; |ow points shall be
provided with drain plugs. Inpeller, inpeller wearing rings, glands,
casi ng wear rings, and shaft sleeve shall be bronze. Shaft shall be carbon
or alloy steel, turned and ground. Bearings shall be ball-bearings,
roller-bearings, or oil-lubricated bronze-sl eeve type bearings, and be
efficiently sealed or isolated to prevent loss of oil or entrance of dirt
or water. Chilled water punp and notor shall be nmobunted on a commobn cast
iron base having |lipped edges and tapped drai nage openi ngs or structura
steel base with |ipped edges or drain pan and tapped drai nage openi ngs.
Punp shall be provided with shaft coupling guard. Punp notor shall have the
requi red capacity to prevent overloading with punp operating at any point
on its characteristic curve. Punp speed shall not exceed 3,600 rpm except
where the punp head is less than 60 feet of water, the punp speed shal

not exceed 1,750 rpm Punp shall be accessible for servicing wthout

di sturbi ng pi ping connecti ons.

2.6.1.2 Mechani cal Shaft Seal s

Seal s shall be single, inside nounted, end-face-elastonmer bellows type with
stainl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceramc sealing face. @ ands shall be bronze
and of the water-flush design to provide lubrication flush across the face

of the seal. Bypass line from punp discharge to flush connection in gland

shall be provided, with filter or cyclone separator in |line

2.6.1.3 Stuf fing-Box Type Seal s

Stuffing box shall include mninmm4 rows of square, inpregnated TFE
(Teflon) or graphite cord packing and a bronze split-lantern ring. Packing
gl and shall be bronze interlocking split type

2.6.2 Expansi on Tanks

Expansi on tanks shall be wel ded steel, constructed, tested and stanped in
accordance with ASME BPV VIII Div 1 for a working pressure of 125 psig
and precharged to the m ni num operating pressure. Expansion tanks shal
have a repl aceabl e di aphragm and be the captive air type. Tanks shal
accommodat e expanded water of the system generated within the norm
operating tenperature range, limting this pressure increase at al
conponents in the systemto the maxi nrum al | owabl e pressure at those
conponents. Each tank air chanber shall be fitted with an air charging
val ve. Tanks shall be supported by steel |egs or bases for vertica
installation or steel saddles for horizontal installations. The only air
in the systemshall be the permanent sealed-in air cushion contained within
t he expansi on tank.

2.6.3 Ai r Separator Tanks
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External air separation tank shall be steel, constructed, tested, and
stanped in accordance with ASVE BPV VIII Div 1 for a working pressure of
125 psig. Air separation shall be the tangential entry, cyclonic type

2.6.4 Refrigerant Relief Valve/Rupture Disc Assenbly

The assenbly shall be a conbination pressure relief valve and rupture disc
designed for refrigerant usage. The assenbly shall be in accordance with
ASME BPV | X and ASHRAE 15. The assenbly shall be provided with a pressure
gauge assenbly which will provide local indication if a rupture disc is
broken. Rupture disc shall be the non-fragnenting type

2.6.5 Refri gerant Signs

Refrigerant signs shall be a nmedi um wei ght alum numtype with a baked
enanmel finish. Signs shall be suitable for indoor or outdoor service
Signs shall have a white background with red letters not less than 0.5
i nches in height.

2.6.5.1 Installation lIdentification

Each new refrigerating systemshall be provided with a refrigerant sign
whi ch indicates the followi ng as a m ni num

Contractor's nane.

Refri gerant nunber and amount of refrigerant.

The lubricant identity and anmount.

Field test pressure applied

A portable refrigerant recovery unit is located in Bldg. 33007

Pooop

2.6.5.2 Controls and Pi ping Identification

Refrigerant systens containing nore than 110 Ib of refrigerant shall be
provided with refrigerant signs which designate the followi ng as a m ni num

a. Valves or switches for controlling the refrigerant flow and the
refrigerant conpressor(s).
b. Pressure limting device(s).
2.6.6 Field Installed Insulation
Field installed insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except for header and wat er box
i nsul ati on which shall be flexible cellular insulation in accordance with
ASTM C 534, Type |
2.6.7 Gasket s

Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi mum 700 degrees F service

2.6.8 Bolts and Nuts
Bolts and nuts, except as required for piping applications, shall be in

accordance with ASTM A 307. The bolt head shall be nmarked to identify the
manuf acturer and the standard with which the bolt conplies in accordance
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with ASTM A 307.

2.7 COOLI NG TOVER

2.7.1 Fire Safety
Towers shall conformto NFPA 214. Fire hazard rating for plastic
i npregnated materials shall not exceed 25. Plastics shall not drip or run
during conbustion. Deternmine ratings by ASTM E 84 or NFPA 255

2.7.2 Zi nc- Coated Stee
Conmponents fabricated of zinc-coated steel shall be not |ighter than 16
gauge steel, protected against corrosion by a zinc coating. The zinc
coating shall conformto ASTM A 153/ A 153M and ASTM A 123/ A 123M as
appl i cabl e and have an extra heavy coating of not |less than 2-1/2 ounces
per square foot of surface. Galvanized surfaces danmaged due to wel di ng
shall be coated with zinc rich coating conform ng to ASTM D 520, Type 1

2.7.3 Pol yvi nyl Chl oride (PVC) Fornmed Sheets

ASTM D 1784, Type I, Grade 1 with a flane spread rating of 15 or |ess per
ASTM E 84.

2.7. 4 Har dwar e

Bolts shall be cadm um plated, zinc-coated steel, or Type 304 stainless

steel. Each bolt shall be provided with neoprene and cadm um pl ated stee
washers under the heads. Nails shall be silicon bronze, commercial bronze,
or stainless steel. Hardware shall neet the salt-spray fog test as defined

by ASTM B 117.
2.7.5 Noi se Contro

Sound power levels (in decibels with a reference pressure of 0.0002

m crobar) of the cooling tower shall not exceed the maxi mnum pernitted

deci bel levels for the designated octave band as set forth in the follow ng
tabl es. Sound power |evel data for the cooling tower shall be based on
tests conducted in accordance with ANSI S1.13

Cct ave Band
(in Hz) 63 125 250 500 1000 2000 4000 8000

Sound Power
Level in dB 91 91 89 86 81 79 77 76

2.7.6 Conventi onal Type Tower
a. Factory-Assenbled: Each tower shall be the induced nechanica
draft, crossflow or counterflow, factory fabricated,
factory-assenbl ed type.
2.7.6.1 Casi ng
Casing shall be constructed of Type 304 stainless steel. Towers shall be

desi gned and constructed to withstand a wi nd pressure of not less than 30
pound-force per square foot (psf) on external surfaces. Fan decks shall be
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designed to withstand a live load of not less than 40 psf in addition to
the concentrated or distributed | oads of equi pment nounted on the fan decks.

2.7.6.2 Col d- Wat er Basin

Basin shall be conpletely watertight and constructed of Type 304 stainless
steel. Basin shall be constructed and installed to ensure that air wll
not be entrained in outlets when operating and no water will overfl ow on
shutdown. Each individual sunp shall be provided with an individua
outlet. Each outlet shall be provided with a 1/2 inch nesh, stainless
steel strainer screen securely mounted to prevent trash fromentering the
outlet. Each basin shall be provided with overflow and val ved drain
connections. Each basin shall be provided with a float-controlled, nakeup
wat er val ve as indicated. The makeup water shall discharge not |ess than
2 inches or two pipe dianmeters, whichever is greater, above the top of the
basi n.

2.7.6.3 Hot - Water Distribution

Design water distribution systens for each cell of each tower so that a
water flow of 140 percent of specified water flow will not cause
overflow ng or splashing. Water distribution systens shall be accessible
and pernmt flexibility of operation. Provide renovable covers of sane
mat eri al and thickness as casing for entire water distribution basin
Support covers by basin sides with top of cover flush with top of basin
Provi de separate regul ati on and stop valves for conpl ete bal anci ng and
conpl ete shutoff fromeach cell. Systens shall be self-draining and
noncl ogging. The water distribution systemshall be either one of the
foll owi ng types

a. Open Basins: Basins shall be provided with a splash box or
baffles to m nim ze splashing of incom ng hot water, hol es that
evenly distribute the water over the entire decking area, and a
basin cover. Holes used in a water basin shall be provided with
ceranmic or plastic orifice inserts.

b. Spray Nozzles: Spray nozzles shall be cleanable; stainless steel
bronze, or high-inpact plastic, nonclogging, renovable; and,
spaced for even distribution.

2.7.6. 4 Fill Mteria

The fill shall be the following materials as specified. PVC fornmed sheets
arranged in a honeyconb or waveform configuration; zinc-coated stee
treated Douglas-fir; or treated hem ock and treated redwdod. Zinc-coated
steel shall have a mninumof 2.5 ounces per square foot of surface. Fil
material shall be free to expand or contract w thout warping. PVCfil
shall not be provided when inlet tenperatures exceed 125 degrees F. No
pl astici zed wood cel | ul ose shall be provided for fill material. Fill shal
be renovabl e or otherw se made accessible for cleaning. Provide space
supports as required to prevent sagging and nmisalignment, and provide for
an even m xi ng of air and water

2.7.6.5 Drift Elimn nator

Provide in tower outlet to limt drift loss to not over 0.02 percent of
specified water flow. Elinmnators shall be constructed of not |ess than
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3/8 inch | unber or polyvinyl chloride (PVC).
2.7.6.6 Fan Cyli nder

Each fan shall be mounted in a fan cylinder to elevate the fan di scharge
air. Total extension height shall not exceed the fan dianmeter. Fan
cylinders shall be constructed of Type 304 stainless steel and be
conpatible with the entire tower construction. Each fan cylinder shall be
provided with a zinc-coated steel 12 gauge wire nesh securely nmounted to
the top of the cylinder in accordance with manufacturer's recomendati ons.

2.7.6.7 Framewor k and Equi pment Supports

Framewor k and equi pnent supports shall be zinc-coated steel or Type 304
stainless steel. Materials provided for franmework, casings and equi pnent
supports shall be conpatible

2.7.6.8 Structural Supports

Structural supports shall be provided in accordance with the
recommendati ons of the manufacturer of the tower unless otherw se indicated

2.7.6.9 Foundat i ons

Cool i ng tower foundations shall neet the requirenments of the cooling tower
manuf acturer and be as indicated. Foundation design shall be based on the
| oad conditions and soil bearing value indicated. Foundation cal cul ations
shall be submitted with the equi pment draw ngs.

2.7.7 Louvers

Air inlets for each cooling tower shall be provided with individually
renovabl e | ouvers arranged to prevent the escape of water. Louvers shal

be FRP with stainless steel 304 franmes. Air intakes shall be provided with
1 inch zinc-coated steel nesh

2.7.8 Fans

Fans shall be the adjustable-pitch propeller type, constructed of
zinc-coated steel, Type 304 stainless steel, alum numor an al um num all oy,
or FRP. Propeller type shall have a maximumtip speed of 11,000 fpm Fan
bl ade assenbly shall be both statically and dynam cally bal anced after
assenbly of the cooling tower. Fan hub shall be constructed of [stainless
steel with adequate surface protection agai nst corrosion. Conplete fan
assenbly (fan and nounting) shall be designed to give maxi nrum fan
efficiency and long |life when handling saturated air at high velocities.

2.7.9 Speed Reducer Gears and Drive Shaft
Speed reducer gears shall be rated in accordance with CTI Std-111. GCear

reducers shall be of the spiral bevel, single reduction type. Reducer
shal|l be npunted in accordance wi th nmanufacturer's recomrendati ons. Each

reducer shall be provided with an oil level cutoff switch interlocked to
the fan nmotor. Each reducer shall be provided with an oil |evel sight
glass, fill, drain, and vent lines located in a readily accessible

position. Drive shafts shall be the full floating type with flexible
couplings at both ends and have a service factor of 1.0 or greater. Drive
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shafts shall be of stainless steel, fitted each end with flexible couplings

(stainless steel plate type). Each drive shaft shall be provided with a

gal vani zed steel guard, to prevent damage to surroundi ng equi pnent in case

of shaft failure. Provision shall be made for lubrication of all bearings.
Beari ngs shall be accessible to the extent that each bearing can be

| ubricated without dismantling fan

2.7.10 Belt Drives

Belt drives shall be multi-groove, solid backed, reinforced neoprene V-belt
type with taper |ock sheaves designed for 150% of the notor nanmepl ate
horsepower. Fan sheave shall be constructed of alum numalloy. The notor
sheave shall be outside the air stream and covered for dry operation

Drive assenbly shall have adjustnment for proper allignnment and belt

t ensi oni ng.

2.7.11 Fan Mot or

Each notor shall be a single speed, totally enclosed, insulation Class B
NEMA Design B, continuous-rated, and conform ng to NEMA MG 1. Fan notors
shall be |located outside the discharge airstream Mtors shall be nounted
according to manufacturer's recomrendati ons.

2.7.12 St ai rways and Ladders

Provi de stairs, 60-degree ship |adders or straight-rung |adders of standard
design, starting at ground |l evel and extending as high as required to gain
access to fan decks and water distribution systens. Stairways and | adders
shall be hot-dip, zinc-coated steel. Ladders higher than 12 feet shal
have a safety cage

2.7.13 Handr ai | i ngs

Steel handrailings shall be not less than 42 inches high around the

exterior of each working surface that is 12 feet or nobre above the ground,
roof, or other supporting construction. Railings shall be not smaller than
1-1/4 inch zinc-coated steel pipe with standard zinc-coated steel railing

2.7.14 Access Doors
Each tower shall be provided with access doors at grade |level to provide
entry to the interior for service nmaintenance w thout renoval of the fill.
Doors shall be provided with doors on each endwall of each cooling tower
cell. Franme and brace access doors to prevent danage when openi ng and
closing. Doors shall be |ocated adjacent to float controls.

2.8 WATER TREATMENT SYSTEMS

When water treatnment is specified, the use of chem cal -treatnent products
cont ai ni ng hexaval ent chromium (Cr) is prohibited.

2.8.1 Wat er Anal ysis
Condi ti ons of make-up water to be supplied to the condenser and chilled

wat er systens shall be sanpled by the contractor for the following prior to
subm ttal of water treatnent plan.
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Date of Sanple [ ]

Tenperature [ ] degrees F.

Silica (SiO2) [ 1 ppm (ng/ 1)

I nsol ubl e [ I ppm (ng/ 1)

Iron and Al umi num Oxi des [ ] ppm (ng/ 1)

Cal ci um (Ca) [ 1 ppm (ng/ 1)

Magnesi um ( My) [ 1 ppm (ng/ 1)

Sodi um and Pot assi um (Na and K) [ ] ppm (ng/1)

Car bonate (HCO 3) [ I ppm (ng/ 1)

Sul fate (SO 4) [ 1 ppm (ng/ 1)

Chloride (C) * [_35__] ppm (ng/1)

Nitrate (NO 3) [ 1 ppm (ng/ 1)

Turbidity [ ] unit

pH * [_7.6_]

Resi dual Chl orine [ I ppm (mg/ 1)

Total Alkalinity [ 1 epm (neq/1)
Non- Car bonat e Har dness [ ] epm (nmeq/ 1)
Total Hardness * [_177_] epm (meq/1)
Di ssol ved Sol i ds * [_230_] ppm (mg/1)

Fl uori ne [ I ppm (mg/ 1)

Conductivity [ ] mcrmho/cm

* | ndicates typical values found at Ft. Hood. The contractor is required
to sanple for these itens as well

2.8.2 Chill ed and Condenser Water

Water to be used in the chilled and condenser water systens shall be
treated to maintain the conditions reconmmended by this specification as
wel | as the recommendations fromthe manufacturers of the condenser and
evaporator coils. Chemcals shall neet all required federal, state, and
| ocal environnental regulations for the treatnent of evaporator coils and
direct discharge to the sanitary sewer.

2.8.3 Wat er Treat nent Services

The services of a conpany regularly engaged in the treatnent of condenser
boiler, and chilled water systens shall be used to determ ne the correct
chemi cals required, the concentrations required, and the water treatnent
equi pnment sizes and flow rates required. The conpany shall maintain the
chemi cal treatnent and provide all chem cals required for the condenser
water, chilled water, and heating water systens for a period of 1 year from
the date of occupancy. The chem cal treatnent and services provi ded over
the 1 year period shall neet the requirenents of this specification as wel
as the recommendati ons fromthe manufacturers of the chiller, boiler, and
air handler coils. Acid treatnment and proprietary chem cals shall not be
used.

2.8. 4 Chilled Water and Heating Water System
A shot feeder shall be provided on the chilled water and heating water
pi ping as indicated. Size and capacity of feeder shall be based on |oca
requi renments and water analysis. The feeder shall be furnished with an air

vent, gauge glass, funnel, valves, fittings, and piping

2.8.5 Condenser Water
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The water treatnent system shall be capable of automatically feeding

chemi cal s and bl eeding the systemto prevent corrosion, scale, and

bi ol ogi cal formations. Automatic chenical feed systens shall automatically
feed chemicals into the condenser water based on varying system conditions.

2.8.5.1 Chem cal Feed Punmp

One punp shall be provided for each chem cal feed tank. The chenical feed
punps shall be positive displacenent diaphragmtype. The flow rate of the
punps shall be adjustable fromO to 100 percent while in operation. The
di scharge pressure of punps shall not be less than 1.5 tines the |ine
pressure at the point of connection. The punps shall be provided with a
pressure relief valve and a check valve nounted in the punp di scharge

2.8.5.2 Tanks

Two chemi cal tanks shall be provided. The tanks shall be constructed of
hi gh density polyethylene with a hinged cover. The tanks shall have
sufficient capacity to require recharging only once per 7 days during
normal operation. A level indicating device shall be included with each
tank. An electric agitator shall be provided for each tank.

2.8.5.3 I njection Assenbly

An injection assenbly shall be provided at each chenical injection point
al ong the condenser water piping as indicated. The injection assenblies

shall be constructed of stainless steel. The discharge of the assenblies
shall extend to the centerline of the condenser water piping. Each
assenbly shall include a shutoff valve and check valve at the point of

entrance into the condenser water |ine
2.8.5. 4 Wat er Meter

Water neters shall be provided with an electric contacting register and
renote accunul ati ve counter. The neter shall be installed within the
meke-up water line, as indicated

2.8.5.5 Ti mers

Tinmers shall be of the automatic reset, adjustable type, and electrically
operated. The tinmers shall be suitable for a 120 volt current. The tiners
shall be located within the water treatnment control panel

2.8.5.6 Wat er Treatnent Control Pane

The water treatnment controllers and accessory relays shall be nounted in a
NEMA 12 encl osure suitable for surface nmounting. The panel shall be
constructed of stainless steel with a hinged door and | ock. The contro
system shal |l indicate each of the follow ng functions:

(1) Main power switch and indicating |ight

(2) MAN- OFF- AUTO sel ector switch

(3) Indicating |amp for bl eed-off valve

(4) Indicating |amp for each chem cal feed punp
(5) Set point reading for each tiner

2.8.5.7 Chemi cal Piping
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The piping and fittings shall be constructed of schedule 80 PVC stainless
steel, or high density, cross-linked polyethl ene tubing suitable for the
wat er treatnment chem cals.

2.8.5.8 Sequence of Operation

The chemi cal s shall be added based upon sensing the make-up water flow rate
and activating appropriate tiners. A separate tiner shall be provided for
each chemical. The blow down shall be controlled based upon the nake-up
water flow rate and a separate tiner. The injection of the chenical

requi red for biological control shall be controlled by a tinmer which can be
manual |y set for proper chenmical feed. Al tinmer set points, blow down
rates, and chemical punp flow rates shall be determ ned and set by the

wat er treatnent conpany.

2.8.5.9 Test Kits

One test kit of each type required to deternmine the water quality as
outlined within the operation and nai nt enance nmanual s shall be provided

2.8.5.10 Bl eed Line

A bleed line with a flow valve of the needl e-val ve type sized for the flow
requi renment or fixed orifice shall be provided in the punp return to the
tower. The bleed line shall be extended to the nearest drain for

conti nuous di scharge

2.9 Pl PI NG COVPONENTS
2.9.1 Water Piping and Fittings
2.9.1.1 St eel Pipe

St eel pipe shall conformto ASTM A 53, Schedul e 40, Type E or S, G ades A
or B. Type F pipe shall not be used

2.9.1.2 Steel Pipe Joints and Fittings

Joints and fittings shall be wel ded, flanged, threaded, or grooved as
indicated. If not otherwise indicated, piping 1 inch and smaller shall be
threaded; piping larger than 1 inch and snaller than 3 inches shall be

ei ther threaded, grooved, or welded; and piping 3 inches and |arger shal
be grooved, welded, or flanged. Rigid grooved nechanical joints and
fittings may only be used in serviceabl e aboveground | ocations where the
tenperature of the circulating nmedium does not exceed 230 degrees F

Fl exi bl e grooved joints shall be used only as a flexible connector with
grooved pipe system Unless otherw se specified, grooved piping conponents
shall nmeet the corresponding criteria specified for the simlar wel ded,
flanged, or threaded conponent specified herein. The manufacturer of each
fitting shall be permanently identified on the body of the fitting in
accordance with MSS SP-25

a. Welded Joints and Fittings: Wlded fittings shall conformto ASTM
A 234/ A 234M and identified with the appropriate grade and
mar ki ng synbol. Butt-welding fittings shall conformto ASME B16. 9.

Socket -wel di ng and threaded fittings shall conformto ASME B16. 11
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b. Flanged Joints and Fittings: Flanges shall conformto ASTM A

181/ A181M and ASME B16.5 Cl ass 150. Gaskets shall be nonasbestos
conpressed material in accordance with ASME B16.21, 1/16 inch

thi ckness, full face or self-centering flat ring type. This
gaskets shall contain aram d fibers bonded with styrene butadei ne
rubber (SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and
bolt patterns shall conformto ASME B16.5. Bolts shall be high or
internmedi ate strength material conforming to ASTM A 193/ A 193M

c. Threaded Joints and Fittings: Threads shall conformto ASME
Bl1.20.1. Pipe nipples shall conformto ASTM A 733, type and
material to match adjacent piping. Unions shall conformto ASME
B16. 39, type as required to match adjacent piping.

d. Dielectric Unions and Flanges: Dielectric unions shall have the
tensile strength and di nensional requirements specified. Unions
shall have metal connections on both ends threaded to match
adj acent piping. Metal parts of dielectric unions shall be
separated with a nylon insulator to prevent current flow between
dissimlar netals. Unions shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shal
provi de the same pressure ratings as standard fl anges and provide
conplete electrical isolation.

e. Gooved Mechanical Joints and Fittings: Joints and fittings shal
be designed for not less than 125 psig service and shall be the
product of the same manufacturer. Fitting and coupling houses
shall be malleable iron conformng to ASTM A 47, ASTM A 47M G ade
32510; ductile iron conform ng to ASTM A 536, Grade 65-45-12; or
steel conform ng ASTM A 106, Grade B or ASTM A 53. Gaskets shal
be nmol ded synthetic rubber with central cavity, pressure
responsi ve configuration and shall conformto ASTM D 2000 Grade
No. 2CA615A15B44F17Z for circulating mediumup to 230 degrees F
or Grade No. M3BA610A15B44Z for circulating nmediumup to 200
degrees F. Gooved joints shall conformto AWM C606. Coupling
nuts and bolts shall be steel and shall conformto ASTM A 183.

2.9.1.3 Copper Tube

Copper tubing for water service shall conformto ASTM B 88, ASTM B 88M Type
K or L.

2.9.1. 4 Copper Tube Joints and Fittings

W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing nmay be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as reconmended by the
manuf acturer may be used

2.9.2 Wat er Pi ping Val ves and Accessories

Val ves shall be rated for Cl ass 125 and shall be suitable for operating
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tenmperature of 250 degrees F. Valves shall be suitable for the working
pressure of the pipe in which installed. Valves shall neet the nmaterial
fabrication and operating requirenents of ASME B31.1. Chain operators
shall be provided for valves |ocated 10 feet or higher above the floor
Valves in sizes larger than 1 inch and used on steel pipe systens, nmay be
provided with rigid grooved nechanical joint ends. Such grooved end val ves
shall be subject to the sane requirenents as rigid grooved nechanica
joints and fittings and, shall be provided by the sane nmanufacturer as the
grooved pipe joint and fitting system

2.9.2.1 Gat e Val ves

Gate valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with rising stem and threaded, soldered, or flanged ends. Gate
valves 3 inches and |arger shall conformto MSS SP-70, Type I, Il, Class
125, Design OF and shall be cast iron with bronze trim outside screw and
yoke, and flanged or threaded ends.

2.9.2.2 d obe and Angl e Val ves

d obe and angle valves 2-1/2 inches and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. d obe and
angl e valves 3 inches and larger shall conformto MSS SP-85 and shall be
cast iron with bronze trimand flanged or threaded ends.

2.9.2.3 Check Val ves

Check valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with threaded, soldered, or flanged ends. Check valves 3 inches
and | arger shall conformto MSS SP-71, Type I, I, Il1l, or IV, Class 125 or
150 and shall be cast iron with bronze trimand flanged or threaded ends.

2.9.2.4 Butterfly Val ves

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be
2 flange or lug wafer type, and shall be bubble tight at 150 psig. Valve
bodi es shall be cast iron, malleable iron, or steel. Valves smaller than

8 inches shall have throttling handles with a m ni num of seven | ocki ng
positions. Valves 8 inches and |arger shall have totally enclosed manual
gear operators with adjustable balance return stops and position
indicators. Valves in insulated lines shall have extended neck to
accomodat e i nsul ati on thickness.

2.9.2.5 Pl ug Val ves

Pl ug valves 2 inches and larger shall conformto MSS SP-78, have fl anged
or threaded ends, and have cast iron bodies with bronze trim Valves 2

i nches and smal |l er shall be bronze with NPT connections for black stee
pi pe and brazed connections for copper tubing. Valves shall be |ubricated,
non-| ubricated, or tetrafl uoroethylene resin-coated type. Valves shall be
resilient, double seated, trunnion nounted with tapered lift plug capable
of 2-way shutoff. Valves shall operate fromfully open to fully closed by
rotati on of the handwheel to lift and turn the plug. Valves shall a
weat her proof operators with nmechanical position indicators. Valves 8

i nches or larger shall be provided with manual gear operators with position
i ndi cat ors.
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2.9.2.6 Bal | Val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110
and shall be ductile iron or bronze with threaded, sol dered, or flanged
ends. Valves 8 inches or larger shall be provided with manual gear
operators with position indicators.

2.9.2.7 Cal i brat ed Bal anci ng Val ves

Each val ve shall be calibrated so that flow can be determ ned when the
tenmperature and pressure differential across valve is known. Valves shal
have an integral pointer which registers the degree of valve opening. Each
val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valves Cv rating shall be as

i ndi cated. Valve bodies shall be provided with tapped openings and pi pe
extensions with positive shutoff val ves outside of pipe insulation. The
pi pe extensions shall be provided with quick connecting hose fittings for a
portable nmeter to neasure the pressure differential. One portable
differential neter, suitable for the operating pressure specified, shall be
provided. The neter shall be conplete with hoses, vent, integral netering
connections, and carrying case as recomrended by the val ve manufacturer

2.9.2.8 Aut omatic Fl ow Control Val ves

Val ves shall automatically nmaintain a constant flow as indicated. Valves
shall nodul ate by sensing the pressure differential across the valve body.
Val ves shall be selected for the flow required and provided with a

per manent naneplate or tag carrying a permanent record of the
factory-determned flowrate and flow control pressure |levels. Valves
shall control the flowwithin 5 percent of the tag rating. Valve materials
shall be the sane as specified for the ball or plug valves. Valve Cv
rating shall be as indicated. Valve operators shall be the [electric] [or]
[ pneumatic] type as indicated. Valves shall be capable of positive shutoff
agai nst the system punp head, val ve bodies shall be provided with tapped
openi ngs and pi pe extensions with shutoff val ves outside of pipe

i nsul ation. The pipe extensions shall be provided with quick connecting
hose fittings and differential neter, suitable for the operating pressure
specified. The meter shall be conplete with hoses, vent, integral netering
connections, and carrying case as recomrended by the val ve manufacturer

2.9.2.9 Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for 125
psig service, and furnished with threaded plugs or caps. Automatic air
vents shall be float type, cast iron, stainless steel, or forged stee
construction, suitable for 125 psig service

2.9.2.10 Strai ners

Strainers shall be in accordance with ASTM F 1199 or ASTM F 1200, except as
nodi fied herein. Strainer shall be the cleanable, basket or "Y' type, the
sane size as the pipeline. The strainer bodies shall be fabricated of cast
iron with bottons drilled, and tapped. The bodies shall have arrows
clearly cast on the sides indicating the direction of flow Each strainer
shal |l be equi pped with renovabl e cover and sedi nent screen. The screen
shall be made of mininmum 22 gauge corrosion-resistant steel, with snal
perforations nunbering not Iess than 400 per square inch to provide a net
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free area through the basket of at least 3.30 tines that of the entering
pi pe. The flow shall be into the screen and out through the perforations.

2.9.2. 11 Combi nation Strainer and Suction Diffuser

A conbi nation strainer and suction diffuser, consisting of an angle type
body with renovabl e strai ner basket and strai ghteni ng vanes, a suction pipe
support, and a bl owmdown outlet, shall be provided on punp suction. The
combi nation strainer and suction diffuser shall be in accordance with ASTM
F 1199 or ASTM F 1200, except as nodified herein

2.9.2.12 Punp Di scharge Val ves

Punp di scharge val ves shall be installed where indicated and shall perform
the functions of a nonslam check val ve, a manual bal ancing val ve, and a
shutoff. Valves shall be of cast iron or ductile iron construction with
bronze and/or stainless steel accessories. Valves shall have an integra
poi nter which registers the degree of valve opening. Flow through the

val ve shall be nmanually adjustable from bubble tight shutoff to full flow
Val ves smaller than 2 inches shall have NPT connections. Valves 2 inches
and | arger shall have flanged or grooved end connections. The val ve design
shall allow the back seat for the stemto be replaced in the field under
full line pressure. Valve Cv rating shall be as indicated

2.9.2.13 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 125 psig or 150 psig
service as appropriate for the static head plus the system head, and 230
degrees F, for grooved end flexible connectors. The flexible section shal
be constructed of rubber, tetrafl uoroethylene resin, or corrosion-resisting
steel, bronze, nonel, or galvanized steel. The flexible section shall be
suitable for intended service with end connections to match adj acent

pi pi ng. Flanged assenblies shall be equipped with limt bolts to restrict
maxi rum travel to the manufacturer's standard limts. Unless otherw se

i ndi cated, the length of the flexible connectors shall be as recomended by
the manufacturer for the service intended. Internal sleeves or liners,
conpatible with circulating nmedium shall be provided when recomended by
the manufacturer. Covers to protect the bellows shall be provided where

i ndi cat ed.

2.9.2. 14 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e val ve or a pul sati on danpener and shut-off valve. Gauge shal
be a mnimumof 3-1/2 inches in dianmeter with a range from 0 psig to
approximately 1.5 tinmes the maxi num system worKki ng pressure

2.9.2.15 Ther nonet ers
Thernmonet ers shall have brass, malleable iron, or alum numalloy case and
franme, clear protective face, permanently stabilized glass tube with
i ndi cating-fluid colum, white face, black nunbers, and a 9 inch scale
Thernmoneters shall have rigid stenms with strai ght, angular, or inclined
pattern.

2.9.2.16 Pi pe Ni ppl es
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Pi pe nipples shall be in accordance with ASTM A 733 and be of material to
mat ch adj acent pi pi ng

2.9.2.17 Pi pe Uni ons

Pi pe unions shall be in accordance with ASME B16. 39 and be of material to
mat ch adj acent pi pi ng

2.9.3 Expansi on Joints
2.9.3.1 Sli p- Tube Joints

Expansi on joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |ess than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not less than 150 psig, and
shall be in accordance with applicable requirenments of EJMA Stds and ASME
B31.1. End connections shall be flanged or bevel ed for wel ding as

i ndi cated. Joints shall be provided with an anchor base where required or

i ndi cated. Where adjoining pipe is carbon steel, the sliding slip shall be
seam ess steel plated with a minimumof 5 mls of hard chrone in
accordance with ASTM B 650. All joint conponents shall be suitable for the
i ntended service. Initial settings shall be nmade in accordance with the
manuf acturer's reconmendati ons to conpensate for anbient tenperature at
time of installation. Pipe alignnent guides shall be installed as
reconmmended by the joint manufacturer. Pipe alignnment guides shall in no
case be nore than 5 feet from expansion joints except for pipe 4 inches
or smaller. Pipe alignment guides on pipe 4 inches or smaller shall be
installed not nore than 2 feet from expansion joints. Service outlets
shall be provi ded where indicated

2.9.3.2 Fl exi ble Ball Joints

Fl exi bl e ball joints shall be constructed of alloys as appropriate for the
service intended. Where so indicated, the ball joint shall be designed for
packi ng injection under full line pressure to contain | eakage. The joint

ends shall be threaded to 2 inches only, grooved, flanged, or beveled for
wel ding as indicated or required and shall be capabl e of absorbing a

m ni mum of 15 degree angul ar flex and 360 degree rotation. Ball and
sockets shall be suitable for the intended service. The exterior spherica
surface of carbon steel balls shall be plated with mnimum5 mls of hard
chronme in accordance with EJMA Stds and ASME B31l.1 where applicable. Were
requi red, flanges shall conformto ASME B16.5

2.9.3.3 Bel |l ows Type Joints

Bell ows type joints shall be flexible, guided expansion joints. The
expansi on el enent shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenments of EJVA
Stds and ASME B31.1 with internal sleeves. Guiding of piping on both sides
of expansion joint shall be in accordance with the published
recomendati ons of the manufacturer of the expansion joint. The joints
shal |l be designed for the working tenperature and pressure suitable for the
application but not less than 150 psig

2.9.4 Refrigerant Piping and Fittings
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Refri gerant piping, valves, fittings, and accessories shall conformto the
requi renments of ASHRAE 15 and ASME B31l.5, except as specified

2.9.4.1 St eel Pipe

Steel pipe for refrigerant service shall conformto ASTM A 53, Schedul e 40,
Type E or S, Grades A or B. Type F pipe shall not be used

2.9.4.2 Steel Pipe Joints and Fittings

Joints and fittings shall be steel butt-welding, socket-welding, or
mel | eabl e iron threaded type. Pipe shall be welded except that joints on
lines 2 inches and smaller may be threaded. Threads shall be tapered type
conform ng to ASME B1.20.1. The nalleable iron threaded type fitting shal
be of a weight corresponding to adjacent pipe. Flanges and flange faces of
fittings shall be tongue-and-groove type with gaskets suitable for the
refrigerant used; size 1 inch and smaller shall be oval, two-bolt type;
size above 1 inch, up to and including 4 inches, shall be square
four-bolt type; and sizes over 4 inches shall be round

2.9.4.3 St eel Tubi ng

Steel tubing for refrigeration service shall be in accordance with ASTM A
334/ A 334M Grade 1. Tubing with a nom nal dianmeter of 3/8 inch or 1/2

i nch shall have a wall thickness of 0.049 inches. Tubing with a nom nal

di ameter of 3/4 inch through 2 inches shall have a wall thickness of
0.065 inches. Tubing with a nom nal diameter of 2-1/2 inches through 4

i nches shall have a wall thickness of 0.095 inches. Steel tubing shall be
cold-rolled, electric-forged, welded-steel. One end of the tubing shall be
provided with a socket. Steel tubing shall be cleaned, dehydrated, and
capped.

2.9.4.4 St eel Tubing Joints and Fittings

Joints and fittings shall be socket type provided by the steel tubing
manuf act urer.

2.9.4.5 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as

requi red. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 1-3/8 inches. Joints shall be
brazed except that joints on lines 7/8 inchand snmaller may be flared

2.9.4.6 Copper Tube Joints and Fittings
Copper tube joints and fittings shall be flare joint type with short-shank
flare, or solder-joint pressure type. Joints and fittings for brazed joint
shall be wought-copper or forged-brass sweat fittings. Cast sweat-type
joints and fittings shall not be allowed for brazed joints.

2.9.5 Refri gerant Pi ping, Valves, and Accessories
Val ves shall be pressure and tenperature rates for contained refrigerant

service and shall conply with ASME B31.5. Metals of constructions shall be
ferrous or copper based. Atnosphere exposed valve stens shall be stainless
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steel or corrosion resistant netal plated carbon steel. Valve body
connections shall not be used, except in pilot pressure or gauge |ines
wher e nmai ntenance di sassenbly is required and wel ded fl anges cannot be
used. Valves shall be suitable for or fitted with extended copper ends for
brazing in-place wthout disassenbly. Ferrous body valves shall be fitted
with factory fabricated and brazed copper transitions. To mninze system
pressure drops, where practicable, globe valves shall be angle body type,
and straight line valves shall be full port ball type. Control valve
inlets shall be fitted with integral or adapted strainer or filter where
recomended or required by the manufacturer. Valves shall be cleaned and
seal ed noi sture-tight.

2.9.5.1 Refri gerant-Stop Val ves

Val ves, in sizes through 5/8 inch, shall be handwheel operated, straight
or angl e, packl ess di aphragm gl obe type with back-seating stem brazed
ends, except where SAE flare or retained seal cap connections are required
In sizes over 5/8 inch, valves shall be gl obe or angle type, wench
operated with ground-finish stens, or ball valves, packed especially for
refrigerant service, back seated, and provided with seal caps. Refrigerant
i solation and shut-off valves shall have retained or captive spindles and
facilities for tightening or replacenent of the gland packing under |ine
pressure as applicable. Stop valves hall have back-seating plated stee
stem bolted bonnet in sizes 1-1/8 inches OD and |arger, integral or
flanged transition brazed socket. Valves in sizes through 2-1/2 inches
shall be end-entry body assenbly, full-port, floating ball type, with
equalizing orifice fitted chronme plated ball, seats and seal s of
tetrafl uoroet hyl ene, chronme plated or stainless steel stem and seal cap
In sizes 4 inch IPS and larger, and in snmaller sizes where carbon stee
pi ping is used, valve bodies shall be tongue and groove flanged and
conplete with mating flange, gaskets and bolting for socket or butt-wel ded
connection. Purge, charge and receiver valves shall be of manufacturer's
standard configurati on.

2.9.5.2 Check Val ves

Val ve shall be designed for service application, spring-loaded type where
required, with resilient seat and with flanged body in sizes 1/2 inch and
| arger. Valve shall provide positive shutoff at 3 psi differentia
pressure

2.9.5.3 Li qui d Sol enoi d Val ves

Val ves shall conply with ARl 760 and be suitable for continuous duty with
applied voltages 15 percent under and 5 percent over nomi nal rated voltage
at maxi nrum and m ni nrum encountered pressure and tenperature service
conditions. Valves shall be direct-acting or pilot-operating type,

packl ess, except that packed stem seal capped, nmanual |ifting provisions
shall be furnished. Solenoid coils shall be noisture-proof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required

Val ves shall have safe working pressure of 400 psi and a maxi num operati ng
pressure differential of at |least 200 psi at 85 percent rated voltage

Val ves shall have an operating pressure differential suitable for the
refrigerant used

2.9.5.4 Expansi on Val ves
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Expansi on val ves shall conformto requirenents of ARl 750. Valve shall be
of the di aphragm and spring type with internal or external equalizers, and
bul b and capillary tubing. Valve shall be provided with an externa

super heat adjustment along with a seal cap. Internal equalizers nay be
utilized where flowing refrigerant pressure drop between outlet of the
valve and inlet to the evaporator coil is negligible and pressure drop

across the evaporator is less than the pressure difference corresponding to

2 degrees F of saturated suction tenperature at evaporator conditions.
Bul b charge shall be determ ned by the manufacturer for the application and
such that liquid will remain in the bulb at all operating conditions. Gas
limted liquid charged val ves and other valve devices for linmting
evaporat or pressure shall not be used without a distributor or discharge
tube or effective neans to prevent |oss of control when bulb beconmes warner
than val ve body. Pilot-operated valves shall have a characterized plug to
provi de required nodul ating control. A de-energized sol enoid val ve may be
used in the pilot line to close the main valve in lieu of a solenoid val ve
inthe minliquid line. An isolatable pressure gauge shall be provided in
the pilot line, at the main valve. Automatic pressure reducing or constant
pressure regul ati ng expansi on val ves may be used only where indicted or for
const ant evaporator | oads.

2.9.5.5 Safety Relief Valves

Val ve shall be two-way type. Single type valves shall be used only where

i ndi cated. Valve shall bear the ASME code synmbol. Valve capacity shall be
certified by the National Board of Boiler and Pressure Vessel I|nspectors.
Val ve shall be of an automatically reseating design after activation

2.9.5.6 Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a diaphragnf spring assenbly, external pressure

adj ustment with seal cap, and pressure gauge port. Valve shall maintain a
constant inlet pressure by balancing inlet pressure on di aphragm agai nst an
adj ustabl e spring load. Pressure drop at system design | oad shall not
exceed the pressure difference corresponding to a 2 degrees F change in
saturated refrigerant tenperature at evaporator operating suction
tenmperature. Spring shall be selected for indicated maxi num al | owabl e
suction pressure range

2.9.5.7 Refri gerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance with
ARl 720.

2.9.5.8 Filter Driers

Driers shall conformto ARl 710. Sizes 5/8 inch and larger shall be the
full flow, replaceable core type. Sizes 1/2 inch and smaller shall be the
seal ed type. Cores shall be of suitable desiccant that will not plug,

cake, dust, channel, or break down, and shall renove water, acid, and
foreign material fromthe refrigerant. Filter driers shall be constructed
so that none of the desiccant will pass into the refrigerant |ines.

M ni mum bursting pressure shall be 1,500 psi

2.9.5.9 Sight dass and Liquid Level Indicator

a. Assenbly and Conmponents: Assenbly shall be pressure- and
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2.

2.

tenperature-rated and constructed of materials suitable for the
service. G ass shall be borosilicate type. Ferrous conmponents
subj ect to condensation shall be el ectro-gal vani zed.

b. Gauge dass: Gauge glass shall include top and bottom i sol ation
valves fitted with automatic checks, and packing foll owers;
red-line or green-line gauge gl ass; el astomer or polynmer packing
to suit the service; and gauge gl ass guard.

c. Bull's-Eye and Inline Sight dass Reflex Lens: Bull's-eye and
inline sight glass reflex lens shall be provided for dead-end
liquid service. For pipe line nounting, two plain |l enses in one
body suitable for backlighted view ng shall be provided.

d. Moisture Indicator: Indicator shall be a self-reversible action
nmoi sture reactive, color changing nedia. Indicator shall be
furnished with full-color-printing tag containing color, noisture
and tenperature criteria. Unless otherw se indicated, the
moi sture indicator shall be an integral part of each correspondi ng
si ght gl ass.

9.5.10 Vi brati on Danpeners

Danpeners shall be of the all-netallic bellows and woven-wi re type

.9.5.11 Fl exi bl e Pi pe Connectors

Connector shall be pressure and tenperature rated for the service in
accordance with ASHRAE 15 and ASME B31.5. Connector shall be a conposite
of interior corrugated phosphor bronze or Type 300 Series stainless steel
as required for fluid service, with exterior reinforcement of bronze,
stainl ess steel or nonel wire braid. Assenbly shall be constructed with a
safety factor of not less than 4 at 300 degrees F. Unless otherw se

i ndi cated, the length of a flexible connector shall be as recomended by
the manufacturer for the service intended

.9.5.12 Strai ners

Strainers used in refrigerant service shall have brass or cast iron body,
Y-or angl e-pattern, cleanable, not |ess than 60-nmesh noncorrodi ng screen of
an area to provide net free area not |less than ten tines the pipe dianeter
with pressure rating conpatible with the refrigerant service. Screens
shall be stainless steel or nonel and reinforced spring-|oaded where
necessary for bypass-proof construction

.9.5.13 Brazing Materials

Brazing materials for refrigerant piping shall be in accordance with AWS
A5.8, Classification BCuP-5

.9.6 Escut cheons

Escut cheons shall be chromiumplated iron or chrom um pl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

9.7 Pi pe Hangers, Inserts, and Supports
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Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69

.10 FABRI CATI ON

.10.1 Fact ory Coati ng

Unl ess ot herw se specified, equi pnent and conponent itens, when fabricated
fromferrous netal, shall be factory finished with the manufacturer's
standard finish, except that itens | ocated outside of buildings shall have

weat her resistant finishes that will wi thstand 500 hours exposure to the
salt spray test specified in ASTM B 117 using a 5 percent sodi um chl oride
solution. Imrediately after conpletion of the test, the specinen shal

show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 1/8 inch on either side of the scratch

mar k. Cut edges of gal vani zed surfaces where hot-di p gal vani zed sheet

steel is used shall be coated with a zinc-rich coating conform ng to ASTM D
520, Type |

.10. 2 Field Painting

Painting required for surfaces not otherw se specified, and finish painting
of items only prinmed at the factory are specified in Section 09900
PAI NTI NG, GENERAL

.10.2.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL

.11 SUPPLEMENTAL COMPONENTS/ SERVI CES

111 Drai n and Makeup Water Piping

Pi pi ng and backfl ow preventers shall conply with the requirenments of
Section 15400 PLUMBI NG, GENERAL PURPOSE. Drains which connect to sanitary
sewer system shall be connected by neans of an indirect waste.

PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

Al work shall be perforned in accordance with the manufacturer's published
di agranms, recomendati ons, and equi pnment warranty requirenents. \Were

equi pnment is specified to conformto the requirenents of ASME BPV VIII Div 1
and ASME BPV | X, the design, fabrication, and installation of the system
shall conformto ASME BPV VIII Div 1 and ASME BPV | X

1.1 Refrigerati on System

.1.1.1 Equi prent

Necessary supports shall be provided for all equipnment, appurtenances, and
pi pe as required, including frames or supports for conpressors, punps,
cooling towers, condensers, liquid coolers, and simlar itens. Conpressors
shall be isolated fromthe building structure. |[If nmechanical vibration

i solators are not provided, vibration absorbing foundations shall be
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provi ded. Each foundation shall include isolation units consisting of
machi ne and floor or foundation fastenings, together with internedi ate
isolation material. Oher floor-nmounted equi pnment shall be set on not |ess

than a 6 inch concrete pad doweled in place. Concrete foundations for
floor nounted punps shall have a nass equivalent to three tines the weight
of the conponents, punp, base plate, and notor to be supported. 1In |lieu of
concrete pad foundation, concrete pedestal block with isolators placed

bet ween the pedestal block and the floor may be provided. Concrete
pedestal block shall be of nmass not less than three tinmes the conbined

punp, notor, and base weights. Isolators shall be selected and sized based
on | oad-bearing requirenments and the | owest frequency of vibration to be
isolated. Isolators shall limt vibration to 20 percent at | owest

equi pment rpm Lines connected to punps nounted on pedestal bl ocks shal
be provided with flexible connectors. Foundation draw ngs, bolt-setting

i nformati on, and foundation bolts shall be furnished prior to concrete
foundation construction for all equipnment indicated or required to have
concrete foundations. Concrete for foundations and concrete-structured or
cased-cooling towers shall be as specified in Section 03300 CAST-I| N- PLACE
STRUCTURAL CONCRETE. Equi prent shall be properly |eveled, aligned, and
secured in place in accordance with manufacturer's instructions.

3.1.1.2 Refri gerant Charging

a. Initial Charge: Upon conpletion of all the refrigerant pipe
tests, the vacuum on the system shall be broken by adding the
requi red charge of dry refrigerant for which the systemis
desi gned, in accordance with the manufacturer's recommendati ons.
Contractor shall provide the conplete charge of refrigerant in
accordance with manufacturer's recomendati ons. Upon satisfactory
conpl etion of the system performance tests, any refrigerant that
has been lost fromthe systemshall be replaced. After the system
is fully operational, service valve seal caps and bl anks over
gauge points shall be installed and tightened.

b. Refrigerant Leakage: |If a refrigerant |leak is discovered after
the system has been charged, the |eaking portion of the system
shall immediately be isolated fromthe remai nder of the system and

the refrigerant shall be punped into the systemreceiver or other
sui tabl e container. The refrigerant shall not be discharged into
t he at nosphere.

c. Contractor's Responsibility: The Contractor shall, at all tines
during the installation and testing of the refrigeration system
take steps to prevent the release of refrigerants into the
at nosphere. The steps shall include, but not be limted to,
procedures which will mnimze the release of refrigerants to the
at nosphere and the use of refrigerant recovery devices to renove
refrigerant fromthe system and store the refrigerant for reuse or
reclaim At no time shall nmore than 3 oz. of refrigerant be
released to the atnosphere in any one occurrence. Any system
| eaks within the first year shall be repaired in accordance with
the specified requirenments including material, |abor, and
refrigerant if the leak is the result of defective equipnment,
material, or installation

3.1.1.3 O | Charging

SECTI ON 15650 Page 38



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AVMENDVENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63- 00-B- 0021

Except for factory sealed units, two conplete charges of |ubricating oi

for each conpressor crankcase shall be furnished. One charge shall be used
during the performance testing period, and upon the satisfactory conpletion
of the tests, the oil shall be drained and replaced with the second charge

3.1.1. 4 Aut omatic Controls

Automatic controls for the central refrigeration system specified in
par agr aph REFRI GERATI ON SYSTEM shal |l be provided with the centra
refrigeration equi pnent. These controls shall operate automatically to
bal ance the equi pnent capacity with the oad on the air conditioning
system and shall be fully coordinated with and integrated into the
tenperature control system specified in Section 15895 Al R SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM and 15950 HEATI NG

VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS

3.1.2 Ceneral Piping Installation
3.1.2.1 Brazed Joints

Before brazing copper joints, both the outside of the tube and the inside
of the fitting shall be cleaned with a wire fitting brush until the entire

joint surface is bright and clean. Brazing flux shall not be used

Surplus brazing material shall be renoved at all joints. Steel tubing

joints shall be nade in accordance with the manufacturer's recomendati ons.
Joints in steel tubing shall be painted with the same material as the
baked-on coating within 8 hours after joints are nmade. Tubing shall be
prot ect ed agai nst oxidation during brazing by continuous purging of the

i nside of the piping using nitrogen. All piping shall be supported prior

to brazing and shall not be sprung or forced

3.1.2.2 Thr eaded Joi nts

Threaded joints shall be made with tapered threads and made tight with PTFE
tape conplying with ASTM D 3308 or equival ent thread-joint conpound applied
to the male threads only. Not nore than three threads shall show after the
joint is made.

3.1.2.3 Wel ded Joints

Wel ding shall be in accordance with qualified procedures using qualified
wel ders and wel ding operators. Procedures and wel ders shall be qualified
in accordance with ASME BPV | X. Welding procedures qualified by others,
and wel ders and wel di ng operators qualified by another enployer nmay be
accepted as permitted by ASME B31.1. Contracting Oficer shall be notified
24 hours in advance of welding tests and the tests shall be perforned at
the work site if practical. A permanent mark shall be applied near each
weld to identify the wel der who made that weld. Structural nenbers shall be
wel ded in accordance with Section 05055 WELDI NG, STRUCTURAL. Wel ded joints
in steel refrigerant piping shall be fusion-welded. Changes in direction
of piping shall be nmade with welded fittings only; mtering or notching
pi pe or other simlar construction to formelbows or tees will not be
pernmitted. Branch connections shall be made with wel ding tees or forged
wel ding branch outlets. Steel pipe shall be thoroughly cl eaned of al

scale and foreign matter before the piping is assenbled. During welding
the pipe and fittings shall be filled with an inert gas, such as nitrogen
to prevent the formation of scale. Beveling, alignnent, heat treatnent,
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and inspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and rewel ded at no additional cost to the Government. El ectrodes
shall be stored and dried in accordance with AW D1.1 or as recomended by
the manufacturer. Electrodes that have been wetted or that have | ost any
of their coating shall not be used

3.1.2.4 Fl anged Joints

Fl anged joints shall be faced true, provided with gaskets suitable for use
with refrigerants and made square and tight. \When steel refrigerant piping
is used, union or flange joints shall be provided in each line inmediately
precedi ng the connection to each piece of equipment requiring maintenance,
such as conpressors, coils, chillers, control valves, and other simlar

i tens.

3.1.2.5 Fl ared Connecti ons

When fl ared connections are used, a suitable lubricant shall be used
bet ween the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

3.1.2.6 Ther nonet ers

Thernmoneters shall be | ocated specifically on, but not limted to the
follow ng: condenser water lines entering and | eaving the condenser the
sensi ng el enent of each automatic tenperature control device where a
thernmoneter is not an integral part thereof and the chilled water |ines
entering and | eaving the evaporator

3.1.2.7 Supports

a. General: Al refrigerant pipe supports shall be in accordance
with ASME B31.5. Hangers used to support piping 2 inches and
| arger shall be fabricated to pernmt adequate adjustnent after
erection while still supporting the load. Pipe guides and anchors
shall be installed to keep pipes in accurate alignnent, to direct
t he expansi on novenent, and to prevent buckling, swaying, and
undue strain. Piping subjected to vertical novenment, when
operating tenperatures exceed ambi ent tenperatures, shall be
supported by variable spring hangers and supports or by constant
support hangers.

c. Structural Attachments: Structural steel brackets required to

support piping, headers, and equi pment, but not shown, shall be

provi ded under this section. Material and installation shall be

as specified under Section 05120 STRUCTURAL STEEL

3.1.2.8 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used.

a. Hangers: Type 3 shall not be used on insul ated piping.

b. Inserts: Type 18 inserts shall be secured to concrete forms
before concrete is placed. Continuous inserts which allow nore
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adj ustments may be used if they otherw se neet the requirenents
for Type 18 inserts.

c. Cddanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manuf acturer. Field-fabricated C-clanp bodies or retaining
devi ces are not acceptable.

d. Angle Attachments: Type 20 attachnments used on angl es and
channel s shall be furnished with an added mal | eabl e-iron hee
pl ate or adapter.

e. Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated franes

f. Saddles and Shields: Were Type 39 saddl e or Type 40 shield are
permtted for a particular pipe attachment application, the Type
39 saddl e, connected to the pipe, shall be used on all pipe 4
i nches and | arger when the tenperature of the nediumis 60
degrees F or higher. Type 40 shields shall be used on all piping
less than 4 inches and all piping 4 inches and |arger carrying
medi um | ess than 60 degrees F. A high density insulation insert
of cellular glass shall be used under the Type 40 shield for
pi ping 2 inches and | arger

g. Horizontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
not over 1 foot fromthe pipe fitting joint at each change in
direction of the piping. Pipe supports shall be spaced not over
5 feet apart at valves. Pipe hanger | oads suspended from stee
joist with hanger | oads between panel points in excess of 50
pounds shall have the excess hanger | oads suspended from pane
points or a vertical angle added fromthe point of |oad suspension
to the nearest panel point on the upper chord. 1In this case,
| oads shall not exceed 250 pounds per point unless coordi nated
with the joist manufacturer and cal cul ati ons subm tted.

h. Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
15 feet, not nore than 8 feet fromend of risers, and at vent
term nations.

i. Pipe Guides: Type 35 guides using, steel, reinforced
pol ytetrafl uoroet hyl ene (PTFE) or graphite slides shall be
provi ded where required to allow | ongitudi nal pipe novenent.
Lateral restraints shall be provided as required. Slide materials
shall be suitable for the system operating tenperatures,
at nospheric conditions, and bearing | oads encountered.

j. Steel Slides: Were steel slides do not require provisions for
restraint of l|ateral nmovenent, an alternate guide nmethod may be
used. On piping 4 inches and |arger, a Type 39 saddle shall be
used. On piping under 4 inches,a Type 40 protection shield may
be attached to the pipe or insulation and freely rest on a stee
slide plate.

k. High Tenperature Guides with Cradles: Where there are high system
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tenperatures and welding to piping is not desirable, then the Type
35 guide shall include a pipe cradle, welded to the guide
structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at least 4 inches, or by an
amobunt adequate for the insulation, whichever is greater

Multiple Pipe Runs: 1In the support of nmultiple pipe runs on a
common base nmenber, a clip or clanp shall be used where each pipe
crosses the base support menber. Spacing of the base support
menbers shall not exceed the hanger and support spacing required

for an individual pipe in the multiple pipe run nor shall it cause
| oads at structural steel attachnents to exceed those indicated
above.

3.1.2.9 Pi pe Ali gnnment Gui des

Pi pe alignnment guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recomrended by the manufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or snaller not nore than 2 feet on each side
of the joint.

3.1.2.10 Anchors

Anchors shall be provi ded wherever necessary or indicated to |ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective manner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Detailed draw ngs of pipe
anchors shall be submtted for approval before installation

3.1.2.11 Pi pe Sl eeves

Sl eeves shall not be installed in structural nmenbers except where indicated
or approved. Rectangular and square openi ngs shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or nmasonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the time of construction. Unless otherw se indicated,

sl eeves shall be of such size as to provide a mninmumof 1/4 inch

al |l -around cl earance between bare pi pe and sl eeves or between
jacketed-insul ati on and sl eeves. Sleeves in bearing walls, waterproofing
menbrane floors, and wet areas shall be steel pipe or cast iron pipe

Sl eeves in non-bearing walls, floors, or ceilings my be steel pipe, cast
iron pipe, galvanized sheet netal with | ock-type |ongitudinal seam and of
the nmetal thickness indicated, or noisture resistant fiber or plastic
Except in pipe chases or interior walls, the annul ar space between pipe and
sl eeve or between jacket over-insulation and sl eeve shall be seal ed as

i ndi cated and specified in Section 07900 JO NT SEALI NG  Pi pes passing

t hrough wal | wat erproofing nenbrane shall be sleeved as specified above,
and a waterproofing clanping flange shall be installed

a. Roof and Fl oor Penetrations: Pipes passing through roof or floor
wat er pr oof i ng menbrane shall be installed through a 17 ounce
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copper sleeve, or a 0.032 inch thick alum num sl eeve, each within
an integral skirt or flange. Flashing sleeve shall be suitably
formed, and skirt or flange shall extend not |ess than 8 inches
fromthe pipe and shall be set over the roof or floor nmenbrane in
a trowel ed coating of bitum nous cenent. The flashing sl eeve
shal |l extend up the pipe a m nimumof 2 inches above highest
floor level of the roof or a mninmumof 10 inches above the roof,
whi chever is greater, or 10 inches above the floor. The annular
space between the flashing sleeve and the bare pipe or between the
flashing sl eeve and the netal -jacket-covered insulation shall be
seal ed as indicated. Pipes up to and including 10 inches in

di amet er passing through roof or floor waterproofing nenbrane may
be installed through a cast iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass
bolts. \Waterproofing nenbrane shall be clanped into place and
seal ant shall be placed in the caulking recess. In lieu of a

wat er proofi ng cl anpi ng fl ange and caul ki ng and seal i ng of annul ar
space between pipe and sl eeve or conduit and sl eeve, a nodul ar
mechani cal type sealing assenbly may be installed. Seals shal
consi st of interlocking synthetic rubber |inks shaped to
continuously fill the annul ar space between the pipe/conduit and
sl eeve with corrosion protected carbon steel bolts, nuts, and
pressure plates. Links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure

pl ate under each bolt head and each nut. After the seal assenbly
is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenents to expand and provide a
waterti ght seal between the pipe/conduit seal between the

pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
reconmended by the manufacturer to fit the pipe/conduit and sl eeve
i nvol ved. The Contractor electing to use the nodul ar nechani ca
type seals shall provide sleeves of the proper dianeters.

b. Fire-Rated Walls and Partitions: Penetration of fire-rated walls
and partitions shall be sealed as specified in Section 07840
FI RESTOPPI NG

3.1.2.12 Escut cheons

Fi ni shed surfaces where exposed piping, bare or insul ated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shall be provided with escutcheons. Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering

3.1.2.13 Access Panel s
Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or nmaintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced and
mai nt ai ned or conpletely renoved and repl aced. Access panels shall be as
specified in Section 05500 M SCELLANEQUS METALS

3.1.3 Wat er Pi pi ng

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the

SECTI ON 15650 Page 43



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AVMENDVENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63- 00-B- 0021

jobsite, and worked into place without springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers.

3.1.3.1 Di recti onal Changes

Changes in direction shall be made with fittings, except that bending of
pipe 4 inches and smaller will be permtted, provided a pipe bender is
used and wi de weep bends are fornmed. The centerline radius of bends shal
not be less than 6 dianeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malformations will not be accepted

3.1.3.2 Functi onal Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndi cated. The grade shall not be less than 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi prment shall be capped or plugged during installation to keep dirt
or other foreign materials out of the system Pipe not otherw se specified
shal |l be uncoated. Connections to appliances shall be made with nall eabl e
iron unions for steel pipe 2-1/2 inches or less in dianeter, and with
flanges for pipe 3 inches and above in dianeter. Connections between
ferrous and copper piping shall be electrically isolated fromeach other
with dielectric unions or flanges. All piping |located in air plenuns shal
conformto NFPA 90A requirenents. Pipe and fittings installed in

i naccessi bl e conduits or trenches under concrete floor slabs shall be

wel ded.

3.1.3.3 Val ves

| sol ati on gate or ball valves shall be installed on each side of each piece
of equi pnent, at the midpoint of all |ooped mains, and at any other points
i ndi cated or required for draining, isolating, or sectionalizing purpose

I sol ati on val ves may be omitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

3.1.3. 4 Air Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system

3.1.3.5 Dr ai ns
Drains shall be provided at all |low points and where indicated to ensure
conpl ete drai nage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated

3.1.3.6 Fl exi bl e Pi pe Connectors

Prei nsul ated fl exi bl e pipe connectors shall be attached to other conponents
in strict accordance with the latest printed instructions of the
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manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the flexible
pi pe connector manufacturer and shall be provided at the intervals
recommended.

3.1.3.7 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line imediately preceding the connection to each piece of
equi pment or material requiring maintenance such as coils, punps, contro
val ves, and other simlar itens.

3.1.3.8 G ooved Mechanical Joints

Grooves shall be prepared in accordance with the coupling manufacturer's
instructions. Pipe and groove di nensions shall conply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nade in
the field shall be neasured using a "go/no-go" gauge, vernier or dia
caliper, or narrowland mcroneter. G oove width and di nension of groove
fromend of pipe shall be measured and recorded for each change in grooving
tool setup to verify conpliance with coupling manufacturer's tol erances.

3.1. 4 Refrigeration Piping

Unl ess otherw se specified, pipe and fittings installation shall conformto
requi renents of ASME B31.5. Pipe shall be cut accurately to neasurenent
established at the jobsite and worked into place w thout springing or
forcing. Cutting or otherw se weakening of the building structure to
facilitate piping installation will not be permtted without witten
approval. Pipes shall be cut square, shall have burrs renoved by ream ng
and shall be installed in a manner to permt free expansion and contraction
wi t hout damage to joints or hangers. Filings, dust, or dirt shall be w ped
frominterior of pipe before connections are nade.

3.1.4.1 Di recti onal Changes

Changes in direction shall be made with fittings, except that bending of
pipe 4 inches and smaller will be permtted, provided a pipe bender is
used and wi de-sweep bends are fornmed. The centerline radius of bends shal
not be less than 6 dianeters of the pipe. Bent pipe show ng kinks,
wrinkles, or other malformations will not be accepted

3.1.4.2 Functi onal Requirenents

All piping shall be installed 1/2 inch per 10 feet of pipe in the
direction of flow to ensure adequate oil drai nage. Open ends of
refrigerant lines or equipnment shall be properly capped or plugged during
installation to keep noisture, dirt, or other foreign material out of the
system Piping shall remain capped until installation. Equipnent piping
shall be in accordance with the equi pment manufacturer's recomendati ons
and the contract draw ngs.

3.1.4.3 Val ves
a. Stop valves shall be installed on each side of each piece of

equi pment such as conpressors condensers, evaporators, receivers,
and other simlar items in nmultiple-unit installation, to provide
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partial systemisolation as required for maintenance or repair
Angl e and gl obe val ves shall be installed with stens horizonta
unl ess otherwi se indicated. Ball valves shall be installed with
stens positioned to facilitate operation and mai ntenance. Al

val ves except check val ves shall be identified with a brass or
alum numtag not less than 1-3/8 inch in dianmeter, correctly
stanped to explain the valve function, and with a nunmber for
identification. Tags shall be secured to the valve with No. 12
AWG copper wire.

b. Expansion valves shall be installed with the thernostatic
expansi on valve bulb located on top of the suction |line when the
suction line is less than 2-1/8 inches in dianmeter and at the 4
o'clock or 8 o' clock position on lines larger than 2-1/8 inches.
The bul b shall be securely fastened with two clanps. The bulb

shall be insulated. The bulb shall installed in a horizonta
portion of the suction line, if possible, with the pigtail on the
bottom If the bulb nust be installed in a vertical |ine, the

bul b tubing shall be facing up
3.1.4.4 Vi brati on Danpers

Vi brati on danper shall be provided in the suction and discharge |lines on
spring nmount ed conpressors. Vibration danpers shall be installed paralle
with the shaft of the conpressor and shall be anchored firmy at the
upstream end on the suction line and the downstream end in the discharge
line.

3.1.4.5 Strai ners

Strainers shall be provided i medi ately ahead of all sol enoid val ves and
expansi on devices. Strainers may be an integral part of the expansion
val ve.

3.1.4.6 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer

The filter dryer shall be sized in accordance with the manufacturer's
recomendations for the systemin which it is installed. The filter dryer
shall be installed such that the filter dryer can be isolated fromthe
system the isolated portion of the system evacuated, and the filter dryer
replaced. Filter dryers shall be installed in the horizontal position
except replaceable core filter dryers may be installed in the vertica
position with the access flange on the bottom

3.1.4.7 Si ght d ass

A nmoisture indicating sight glass shall be installed in all refrigerant
circuits down streamof all filter dryers

3.1.4.8 Di scharge Line G| Separator
Di scharge line oil separator shall be provided in the discharge line from

each conpressor. O return line shall be connected to the conpressor as
recomended by the conpressor nmanufacturer
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3.1.4.9 Accunul at or
Accurul ators shall be provided in the suction line to each conpressor
3.1.5 Field Applied Insulation

Field applied insulation other than that specified for water boxes and
headers shall be as specified in Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

3.1.6 Factory Applied Insulation
3.1.6.1 Refri gerant Suction Lines

Refrigerant suction lines between the cooler and each conpressor [and cold
gas inlet connections to gas cooled notors shall be insulated with not |ess
than 3/4 inch thick unicellular plastic foam

3.1.6.2 Li qui d Cool ers

Li quid cool ers (including chilled water headers or boxes), which may have
factory or field applied insulation, shall be insulated with unicellular
plastic foam Insulation shall be not less than 3/4 inch thick or have a
mexi mum t hermal conductivity of 0.28 Btu/(hr.)(sq. ft.)(degree F.))). 1In
lieu of the above insulation, a 2 inch thickness of urethane foam nay be
used. Urethane foam shall be conpletely covered and sealed with a sheet
netal jacket not lighter than 20 gauge. Insulation on heads of coolers
shall be constructed to provide easy renoval and repl acenent of heads

wi t hout damage to the insulation.

3.2 TESTS
3.2.1 Field Tests

Tests shall be conducted in the presence of the Contracting O ficer. Wter
and electricity required for the tests will be furnished by the Governnent.
Any material, equipnment, instrunents, and personnel required for the test

shall be provided by the Contractor. The services of a qualified
technician shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990 TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

3.2.1.1 Wat er Pipe Testing

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No |oss of pressure shall be allowed. Leaks shall be repaired
by rewel ding or replacing pipe or fittings. Caulking of joints will not be
permitted. Concealed and insulated piping shall be tested in place before
conceal i ng.

3.2.1.2 Test of Backfl ow Prevention Assenblies

Backfl ow prevention assenblies shall be tested in accordance with Section
15400 PLUMBI NG, GENERAL PURPOSE
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3.2.1.3 Refrigerant Pi pe Testing

a. Refrigerant Leakage Test: After all components of the refrigerant
system have been installed and the piping connected, the system
shal |l be subjected to a refrigerant |eakage test. The refrigerant
| eakage test shall be done with dry nitrogen before any
refrigerant pipe is insulated or covered. High and | ow side of
the refrigerant systemshall be tested for the minimmrefrigerant
| eakage test pressure specified in ASHRAE 15, for the refrigerant
enpl oyed in the system System shall be proved tight and free of
| eaks by allowing the refrigerant | eakage test pressure to renmain
on the systemfor 24 hours with no drop in pressure. The initia

test pressure and surrounding air tenperature will be recorded.
After the 24 hour hold period, the final system pressure and
surrounding air tenperature will be recorded. A correction of

0.3 psi shall be allowed for each degree F change in the initia
and final tenperature of the surrounding air, plus for an increase
and nminus for a decrease. The system shall have passed the
refrigerant | eakage test if the corrected final system pressure is
equal to the initial systemtest pressure. |If the pressures are
not equal, the | eaks shall be | ocated and repaired.

b. Refrigerant Leaks: To repair |eaks, the joint shall be taken
apart, thoroughly cleaned, and remade as a new joint. Joints
repai red by caulking or renelting and addi ng nore brazing materia
wi Il not be acceptable. After |eak repairs have been nade, the
refrigerant | eakage test shall be conducted again.

c. Evacuation Test: After the foregoing tests have been
satisfactorily conpleted and the pressure relieved, entire system
shal | be evacuated to an absolute pressure of 300 microns. During
evacuation of the system the anbient tenperature shall be higher
than 35 degrees F. Vacuumline shall be closed, and the system
shall stand for 1 hour. After this period, the absolute pressure
shall not exceed 500 mcrons. |If the pressure rises over 500
m crons, the system shall continue to be evacuated until the
system reaches 300 microns and can stand for 1 hour with the
vacuum | i ne cl osed without the absolute pressure rising over 500
m crons. During evacuation, pressures shall be recorded by a
t hermocoupl e type, electronic type, or a calibrated-mcron type
gauge.

3.2.1. 4 Cool i ng Tower Tests

After cooling tower has been found acceptabl e under the visual and

di mensi onal exam nation, a field performance test shall be perforned in
accordance with ASME PTC 23 or CTlI ATC-105. The el ectromagnetic

i nterference suppression test and the salt spray test is not required. The
cooling tower test shall be performed in the presence of a Governnent
representative.

3.2.2 System Per formance Tests
After the foregoing tests have been conpleted and before each refrigeration

systemis accepted, tests to denonstrate the general operating
characteristics of all equi pnent shall be conducted by a registered
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pr of essi onal engi neer or an approved manufacturer's startup representative
experienced in systemstartup and testing, at such tines as directed

Tests shall cover a period of not less than 1.5 days for each system and
shal |l denonstrate that the entire systemis functioning in accordance with
the drawi ngs and specifications. Corrections and adjustnments shall be nmade
as necessary and tests shall be re-conducted to denonstrate that the entire
systemis functioning as specified

3.2.3 Condenser Water Quality Tests
The condenser water shall be analyzed a m ni num of once a nonth for a
peri od of one year by the water treatnent conpany. The analysis shal

i nclude the followi ng information recorded in accordance with ASTM D 596

Date of Sanple

Tenperature degrees F

Silica (Sio®y ppm (ng/ 1)
| nsol uble ppm (ng/ 1)
Iron and Al umi num xides ppm (ng/ 1)
calcium(Ca) ppm (ng/ 1)
Magnesium (W) ppm (ng/ 1)
Sodi um and Potassium (Na and Ky ppm (ng/ 1)
Car bonate (HCOB) ppm (ng/ 1)
Sul fate (SO ppm (ng/ 1)
Chloride (¢t ppm (ng/ 1)
Nitrate (NOB) ppm (ng/ 1)

Turbidity unit

p,H

Resi dual Chlorine ppm (ng/ 1)

Total Alkalinity epm (meq/ 1)
Non- Car bonat e Hardness epm (meq/ 1)
Total Hardness epm (nmeq/ 1)
Di ssolved Solids ppm (ng/ 1)

Fluorine ppm (ng/ 1)

Conductivity m cr nmho/ cm

3.3 I NSPECTI ONS

At the conclusion of the one year period, the cooling tower and condenser
shall be inspected for problens due to corrosion, scale, and biol ogica
gromh. |If the cooling tower and condenser are found not to conformto the
manuf acturers recommended conditions, and the water treatnent conpany
recomendati ons have been followed; the water treatnment conpany shal
provide all chenicals and |abor for cleaning or repairing the equi pnent as
requi red by the manufacturer's recomrendati ons.

3.4 MANUFACTURER' S FI ELD SERVI CE

The services of a factory-trained representative shall be provided for 1.5
days. The representative shall advise on the foll ow ng:

a. Hernetic machi nes:
(1) Testing hernetic water-chilling unit under pressure for

refrigerant | eaks; evacuation and dehydration of machine to an
absol ute pressure of not over 300 nicrons.
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3.

3.

(2) Charging the machine with refrigerant.
(3) Starting the machine.
b. Open Machi nes:

(1) Erection, alignment, testing, and dehydrating.

(2) Charging the machine with refrigerant.

(3) Starting the machine.
5 CLEANI NG AND ADJUSTI NG
5.1 Pi pi ng
Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shall be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
nmeasures, such as piping the overflow fromvents to a collecting vesse

shall be taken to avoid water damage during the venting process. Air vents
shal |l be plugged or capped after the system has been vented

.5.2 Equi prent

Equi prent shall be wiped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renoved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recommended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her niscell aneous equi pnment requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to nmeet specified conditions.

.6 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
desi gnated by the Contracting Oficer. The training period shall consi st
of a total 4 hours of normal working time and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
instructions shall cover all of the itens contained in the approved
operation and mai ntenance manuals as well as denonstrations of routine
maei nt enance operati ons.

-- End of Section --
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