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SECTION 23 65 00

COCLI NG TOVERS AND REMOTE EVAPCRATI VELY- COOLED CONDENSERS
11/16, CHG 2: 08/18
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NOTE: This guide specification covers the
requi renents for induced mechanical draft cooling
towers (both packaged and fiel d-erected).

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R I R R I R S R R R O S R R R R R R R R R O

PART 1 GENERAL

1.1 REFERENCES

EE R R R S I R I R I R I R S R R R R R R S R R I R R R R R R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature

when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically
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pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ACOUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S1.13 (2005; R 2010) Methods for the Measurenent
of Sound Pressure Levels in Air (ASA 118)

Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)

ANSI / AHRI 495 (2005) Performance Rating of Refrigerant
Li qui d Recei vers

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

ANSI / ASHRAE 15 & 34 (2013) ANSI/ ASHRAE St andard 15-Safety
Standard for Refrigeration Systens and
ANSI / ASHRAE St andard 34- Desi ghation and
Safety Classification of Refrigerants

ASHRAE 64 (2020) Met hods of Testing Renote

Mechani cal - Draft Evaporative Refrigerant
Condensers

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS 749.1 (2021) Safety in Wl ding and Cutting and
Al lied Processes

ASTM | NTERNATI ONAL (ASTM

ASTM A48/ A48M (2003; R 2021) Standard Specification for
Gray lron Castings

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A653/ A653M (2023) Standard Specification for Steel

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process
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ASTM B117 (2019) Standard Practice for Qperating
Salt Spray (Fog) Apparatus

ASTM C67/ C67M (2023a) Standard Test Methods for Sanpling
and Testing Brick and Structural Cay Tile

ASTM D520 (2000; R 2011) Zinc Dust Pignent

ASTM D1784 (2020) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Compounds and
Chlorinated Pol y(Vinyl Chloride) (CPVQ
Conpounds

ASTM D2996 (2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass"
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pipe

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Mat eri al s

COOLI NG TECHNCLOGY | NSTI TUTE ( CTIl)

CTl ATC 105 (2000) Acceptance Test Code

CTl ESG 114 (2007) Design of Cooling Towers wth
Dougl as Fir Lumnber

CTl STDh-111 (2018) GCear Speed Reducers for Application
on Industrial Water Cooling Towers

CTl STD-134 (2022) Plywood for Use in Cooling Towers

CTl Std-103 (2022) Redwood Lumber Specifications

CTl Std-112 (2019) Pressure Preservative Treatnent of

Di mensi onal Lunber

CTl Std-137 (2017) Fiberglass Pultruded Structural
Products for Use in Cooling Towers

CTl Std-201 (2011) Standard for the Certification of
Wat er Cool i ng Tower Thernal Perfornance

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NENVA MG 1 (2021) Mdtors and Generators

NEVA MG 11 (1977; R 2012) Energy Managenent QCuide for
Sel ection and Use of Single Phase Mtors

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 214 (2021) Standard on Water-Cooling Towers
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REDWOOD | NSPECTI ON SERVI CE (RI'S) OF THE CALI FORNI A REDWOOD
ASSOCI ATI ON ( CRA)

RIS Grade Use (1998) Redwood Lumber Grades and Uses
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J534 (2021) Lubrication Fittings
UNDERWRI TERS LABORATORI ES (UL)

UL 723 (2020) UL Standard for Safety Test for
Surface Burning Characteristics of
Buil ding Materials

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
WAPA G 5 (2017) Western Lumber Grading Rul es

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
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11
11

11
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classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Cooling Towers; C[, [
Posted Instructions; g, | 11
Denonstrations; ¢, |
Verification of Dinensions; G, |
Renot e Evaporati vel y- Cool ed Condensers
SD- 06 Test Reports

Packaged Cooling Tower - Installation Instructions; ¢, [ 11

Fi el d-Erected Cooling Tower - Installation Instructions; (,

Packaged Cooling Tower - Field Acceptance Test Plan; C[, |

Fi el d-Erected Cooling Tower - Field Acceptance Test Plan; (,
[ 1]

Packaged Cooling Tower - Field Acceptance Test Report; ¢, [ 11

Fi el d-Erected Cooling Tower - Field Acceptance Test Report; ([,
[ 1]

SD- 07 Certificates
Service Organi zation
Cool i ng Tower
Renot e Evaporati vel y- Cool ed Condensers
SD- 08 Manufacturer's Instructions
Packaged Cooling Tower - Installation Instructions
Fi el d-Erected Cooling Tower - Installation Instructions
Renot e Evaporati vel y- Cool ed Condensers
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s

Renot e Evaporati vel y- Cool ed Condensers
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3 SAFETY REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Catwal k, | adder and guardrail may be
required. |f so, select the applicable item and

del ete the others and indicate on draw ngs the
selected item |If not applicable, delete the entire

sentence within the brackets.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Exposed novi ng parts, parts that produce high operating tenmperature, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel nust be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices nust be installed so

t hat proper operation of equipnent is not inpaired. WIlding and cutting
safety requirenents must be in accordance with AWS Z49.1.[ [ Catwalk, ]
[ladder,] [and guardrail] nust be provided where indicated and in
accordance with[ Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS] |
Section 05 51 33 METAL LADDERS][ Section 05 52 00 METAL RAILINGS][ Section
05 51 00 METAL STAIRS].]

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens nust be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all naterial both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings nust be capped to keep out dirt and other foreign matter

.5 PRQIECT/ SI TE CONDI Tl ONS

.5.1 Verification of D nensions

The Contractor shall beconme fanmiliar with all details of the work, verify
all dinmensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work

.5.2 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 must carefully investigate the plunbing, fire protection

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

PART 2 PRODUCTS

2.

1 STANDARD COVMERCI AL PRODUCTS

Material s and equi pment must be standard commerci al catal ogued products of
a manufacturer regularly engaged in the manufacturing of such products,
which are of a sinmlar material, design and workmanshi p. The standard
products must have been in satisfactory commercial or industrial use in
field service for two years prior to bid opening. The two year use mnust

i ncl ude applications of equi pment and materials under simlar

circunmst ances and of simlar size. Products having |less than a two year
field service record will be acceptable if a certified record of
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2.

satisfactory field operation, for not |ess than 6000 hours exclusive of
the manufacturer's factory tests, can be shown. This 6000 hour record
must not include any manufacturer's prototype or factory testing. Records
of satisfactory field use nmust be conpleted by a product that had been

and presently is, sold, or offered for sale on a conmercial market through
the foll owi ng copyrighted nmeans: advertisenents, nmanufacturer's catal ogs,
or brochures. Products must be supported by a service organi zation

Syst em conponents nust be environnentally suitable for the indicated

| ocati ons.

.2 MANUFACTURER S STANDARD NAMEPLATES

Maj or equi pnent including cooling towers, cooling tower gear drive
assenblies, fans, and notors nust have the manufacturer's nane, address,
type or style, nodel or serial nunmber, and catal og nunber on a plate
secured to the itemof equipnment. Plates nust be durable and |egible

t hr oughout equi pnent life. Plates nust be fixed in prom nent |ocations.

3 ELECTRI CAL WORK

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor-control centers, the
references to notor starters will be deleted.

Show the el ectrical characteristics, notor starter
type(s), enclosure type, and maxi mumrpm on the
drawi ngs in the equi pment schedul es.

Where reduced-voltage notor starters are reconmended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Reduced
voltage starting is required when full voltage
starting will interfere with other electrica

equi pnment and circuits and when reconmended by the
manuf acturer. \Were adjustabl e speed drives (ASD)
are specified, reference Section 26 29 23 ADJUSTABLE
SPEED DRI VE (ASD) SYSTEMS UNDER 600 VOLTS. The

nmet hods for cal cul ating the econony of using an

adj ust abl e speed drive is described in UFC 3-520-01,
“Interior Electrical Systens".

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

a. Provide notors, controllers, integral disconnects, contactors, and
controls with their respective pieces of equipnent, except controllers
i ndi cated as part of motor control centers. Provide electrica
equi pment, including notors and wiring, as specified in Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Manual or autonatic control
and protective or signal devices required for the operation specified
and control wiring required for controls and devices specified, but
not shown, must be provided. For packaged equi prent, the manufacturer
must provide controllers including the required nonitors and tinmed
restart.

b. For single-phase notors, provide high-efficiency type,

fractional - horsepower alternating-current notors, including notors
that are part of a system in accordance with NEVA MG 11.
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c. For polyphase notors, provide squirrel-cage medi uminduction notors,
including notors that are part of a system and that neet the
efficiency ratings for premiumefficiency notors in accordance with
NEVA MG 1.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Bracketed sentence "Mtor bearings..." to be

used for Arny projects only.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

d. Provide notors in accordance with NENMA MG 1 and of sufficient size to
drive the | oad at the specified capacity w thout exceeding the
nanepl ate rating of the nmotor. Modtors nust be rated for continuous
duty with the enclosure specified. Mtor duty requirenents nust all ow
for maxi mum frequency start-stop operation and m ni nrum encount ered
i nterval between start and stop. Modtor torque must be capabl e of
accel erating the connected |l oad within 20 seconds with 80 percent of
the rated voltage maintained at notor terminals during one starting
period. Provide nmotor starters conplete with thermal overl oad
protection and other necessary appurtenances. [Mtor bearings nust be
fitted with grease supply fittings and grease relief to outside of the
encl osure.] Modtor enclosure type may be either TEAO or TEFC

e. [Wiere two-speed notors are indicated, variabl e-speed controllers may
be provided to acconplish the sanme function.][Use adjustable frequency
drives for all variabl e-speed notor applications.] Provide variable
frequency drives for nmotors as specified in Section 26 29 23
ADJUSTABLE SPEED DRI VE (ASD) SYSTEMS UNDER 600 VOLTS.

f. Provide inverter duty premumefficiency notors for use with variable
frequency drives.

.4 COOLI NG TOAER MATERI ALS
4.1 Lunber
.4.1.1 Dougl as Fir

CTl ESG 114, WAPA G5, G ade B and better, Industrial Clear. Douglas fir
must have a preservative treatment in accordance with CTl Std-112.

.4.1.2 Pl ywood

CTl STD-134, Exterior G ade, type and thickness as specified for the
application.

.4.1.3 Pressure Treated Lunber

Pressure treated | unber nust be in accordance with CTl Std-112. Wod
exposed as the result of notching, cutting, or drilling nust be saturated
with the preservative.

.4.1.4 Redwood

CTlI Std-103, RIS Grade Use California Redwood, clear of all hearts.

4.2 Fi bergl ass Reinforced Plastic (FRP)

FRP components nust be inert, corrosion resistant, and fire-retardant with
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a thickness of 3.66 kg per square neter 12 ounces per square foot. FRP
conponents must contain an ultraviolet (UV) ray inhibitor as per

CTl Std-137, Grade 1 or 3. Conponents manufactured of polystyrene will
not be permtted.

.4.3 Zi nc- Coat ed St eel

Conponents fabricated of zinc-coated steel nust be not lighter than 16
gauge 1.613 nmr 0.0635 inch steel, protected agai nst corrosion by a zinc
coating. The zinc coating must conformto ASTM A653/ A653l, as applicable
and have an extra heavy coating of not |ess than 760g per square neter
2.35 ounces per square foot of surface. Galvanized surfaces danmaged due
to welding nust be coated with zinc rich coating conformng to ASTM D520,
Type 1.

4.4 Pol yvi nyl Chl oride (PVC) Forned Sheets

ASTM D1784, Type |, Grade 1 with a flame spread rating in accordance with
ASTM E84, d ass A

.4.5 Hi gh Density Pol yet hyl ene ( HDPE)

Conponents manufactured from HDPE nmust be seam ess with a m ni mum

t hi ckness of 10 mr 0.375 inch. The material must have the appropriate
inhibitors to protect the conponent fromany UV degradation. Tanks and
cooling tower shells nust be seam essly nolded to mininize water

| oss/ consunpti on.

.4.6 St ai nl ess Steel Sheets

Type [304][316].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer shoul d consider |ocation
(non-coastal, coastal, extrenely corrosive areas)
when specifying corrosion protection. Additiona
lead tine and cost may be a factor. Designer nust
consult local review teamfor guidance on corrosion

protection.
B R R R R

4.7 Concrete

Concrete nust conformto Section 03 30 00 CAST-1 N PLACE CONCRETE. Exposed
concrete must be rub-finished for snooth and uniform surfaces free of form
mar ks and defects. Honeyconb concrete will not be permtted.

.4.8 Har dwar e

Bolts nust be cadm um pl ated, zinc-coated steel, or Type 304 stainless

steel. Each bolt nust be provided wi th neoprene and cadni um pl ated stee
washers under the heads. Nails nust be silicon bronze, comrercial bronze,
or stainless steel. Hardware nust neet the salt-spray fog test as defined

by ASTM B117. Angle brackets and simlar parts nmust be zinc-coated

steel. Zinc coatings nust conformto ASTM A153/ A153N and [ ASTM A123/ A123M
], as applicable, and nust have an extra heavy coating of not |ess than
760g per square neter 2.35 ounces per square foot of surface. Nails nust
be silicon bronze, conmmercial bronze, or stainless steel. Subject
hardware to a salt-spray fog test in accordance with ASTM B117. No signs
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of corrosion nust be evident after 1,000 hours continuous exposure to a 5
percent salt spray.

2.5 COOLI NG TOAERS
2.5.1 Factory Assenbl ed Towers
2.5.1.1 Description

The cooling tower nmust be of the [induced nmechanical draft][ or forced
nmechani cal draft] type. The cooling tower must include franes and
casings, louvers, drift elimnators, partitions, w ndbreak baffles,
drift-check walls, cold water basin equipnent, fans and fan walls,

bl owers, drives, electric notors, access doors, [working platforns,]

i nspection plates, and panels.

2.5.1.2 Constructi on

Tower nust be constructed to withstand a wi nd pressure of not |ess than
1.44 kil opascal (kPa) 30 psf on any external surface. Fan deck must be
constructed to withstand a live load of not |ess than 2.87 kPa 60 psf in
addition to the concentrated or distributed | oads of equi pment nmounted on
the fan deck. [A 15 percent increased |oading rmust be included for ice or
snow | oad. ]

The hot water distribution systemmust be of the open basin gravity feed
type or the pressurized spray header type design

2.5.1.3 Tower Franme and Louvers

Provide franme constructed from [gal vani zed steel ][ ]. Intermediate
structural nenmbers nust be provided for rigidity and support of casings,
louvers, fill, distribution systens, fan decks, and other equi pnment.

Inlet air louvers nmust permt free air passage but no splashout, and mnust
be designed to prevent debris and sunlight fromentering the cold water
basi n.

[2.5.1.4 Air Inlet And Di scharge Connecti ons

On forced draft centrifugal type units, the air inlet and discharge
connections nust have flanged or |ipped projections for connecting to
duct wor k.

12.5.1.5 Fill

The fill nust support expected | oads without sag or failure and arranged
to effectively break up the water. The fill nust be nmanufactured and
performance tested by the cooling tower manufacturer. The fill must be of
the materials as specified. Polyvinyl chloride (PVC) fill is suitable for
inlet tenperatures to 51.7 degrees C 125 degrees F on cross flow type
units and tenperatures to 54.4 degrees C 130 degrees F on counterflow type
units. Chlorinated polyvinyl chloride(CPVC) fill nust be used for
applications where inlet tenperatures are greater than 54.4 degrees C 130
degrees F. Fill must be in accordance with ASTM E84, C ass A

2.5.1.6 Drift Elimnators

Provide drift elimnator sections designed and arranged to effectively
trap water droplets entrained in the discharge airstream Sections mnust
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be assenbled in easily renovable sections for [forced nechanical drift
tower ]J[and][counterflow i nduced nmechanical draft tower]. Drift

el imnators nust be constructed of Polyvinyl chloride (PVC) in accordance
with ASTM E84, d ass A

.5.1.7 Col d Wat er Basin Equi pnent.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Choose gal vani zed steel, except in corrosive

envi ronnents, choose Type 304 stainl ess steel
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

I nclude [gal vani zed steel] [Type 304 stainless steel] sunp with stainless
steel renovable screen and vortex breaker, float val ves, and necessary
pi pe connections and fittings within the tower. [Provide float valves

wi th adjustable arns. Valve sizes larger than 13 nmr 1/2 inch pipe size
nmust be the bal anced piston type. Valve seats and di sks nust be

repl aceable. ] [Electronic water |evel control nust be provided.]

Provi de cold water basins and casings suitably seal ed and fl ashed at
joints and connections to ensure watertight construction

.5.1.7.1 El ectric Basin Heater

Heater nust be the electric imrersion type with water-tight junction boxes
nounted in the basin with sufficient capacity to naintain the basin water
tenperature above 12.8 degrees C 55 degrees F at an anbi ent tenperature of
4.4 degrees C 40 degrees F. Heater rnust be conmplete with contro
thernostat, transformer, contactor, and | ow water |evel heater protection

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Designer shoul d consider reduced nmi ntenance

requi renents associated with direct drive assenblies.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

.5.1.8 Fans, Blowers, and Drives.

The towers nust have axial propeller-type fans having not |ess than four
al umi num al | oy or gl ass-reinforced pol ypropyl ene bl ades or squirrel-cage,
centrifugal -type bl owers, as applicable. Fans and bl owers nust be
designed and constructed to w thstand 50 percent overspeed above norma
nmaxi mum oper ati ng speeds.

If belt drives are utilized, nulti-grooved solid back single belt design
must be used to avoid uneven belt stretch. Adjustment must be provided
for belt tension and drive centers. Belt drives nust be designed and
constructed for 150 percent overload. Sheaves |ocated in the airstream

nust be corrosion-resistant material. Shafting for gear drives nust have
flexible-type couplings requiring no lubrication. The gear assenblies
nmust be enclosed in an oil filled housing provided with fill and drain

pl ugs.

.5.1.9 Tower Pi pi ng
Pi pi ng nust be schedule 40 PVC and conformto ASTM D2996. Fittings for

other piping materials nust be of the same material or equal and of the
same class and grade as the pipe.
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2.5.1.10 Electric Mtors
Requi renents are specified in paragraph ELECTRI CAL WORK
[2.5.1.11 Vi bration Cutout Switch

Provi de [mechanical vibration cutout switch] [electronic vibration cutout
switch with auxiliary contacts] in a protected position and nost effective
| ocation, interlocked with the fan wiring to electrically open the notor
circuit under excessive fan vibration

1]2.5.1.12 Per f or mance

The factory assenbl ed tower nmust have Cooling Tower Institute
certification that, in accordance with CTl Std-201, the cooling tower wll
performthermally at the rating published by the tower manufacturer in his
copyrighted literature.

2.5.1.13 Sound Power Level

Sound power levels, in decibels (dB)with a reference pressure of 0.0002
m crobars, of the cooling tower nmust be not greater than the maxi num
permtted dB | evels for the designated octave band as set forth in Table
or Table Il. The sound power |evel data for the cooling tower nust have
been verified in tests conducted in accordance with ASA S1.13.

Table |. Sound Power Level For Induced Mechanical Draft Type
Cctave Band (Hz) |63 125 250 500 1000 2000 4000 8000
Sound Power 112 112 110 108 102 98 93 90
Level (dB)

Table Il. Sound Power Level For Forced Mechanical Draft Type
Cctave Band (Hz) |63 125 250 500 1000 2000 4000 8000
Sound Power 112 112 110 108 102 98 93 90
Level (dB)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The numbers shown in Tables | & Il are
ranges of acceptabl e/recomended sound power |evels.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

2.5.1.14 Drift Loss
Drift |loss nust be not greater than 0.005 percent of the water circul ated.
2.5.2 Lubri cation

The lubricating points nmust be extended to the outside of the unit for
easy accessibility. Hydraulic lubrication fittings nmust be in accordance
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with SAE J534. Where use of high pressure lubricating equi pnent, 6894 kPa
1000 psi or higher, will danmage grease seals or other parts, a suitable
war ni ng nust be affixed to the equiprment in a conspicuous |ocation

2.5.3 Factory Finish System

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Gal vani zed netal is the standard finish for
nost manufacturers. Provide finish systens with
3,000 hour salt spray conpliance for sea coast
installations

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

[ Factory painting systen] [Galvanized netal] nust have been proven to

wi thstand 125 hours in a salt-spray fog test, except that equi pnent

| ocat ed outdoors must withstand 500 hours in a salt-spray fog test.

Equi pnrent |l ocated in a sea coast environment nmust wthstand 3,000 hours in
a salt-spray fog test. Salt-spray fog test must be in accordance with
ASTM B117. For salt-spray fog test, the acceptance criteria nust be as
follows: imrediately after conpletion of the test, the paint nust show no
signs of blistering, winkling, or cracking, and no | oss of adhesion; and
t he speci nen rmust show no signs of rust creepage beyond 3 mr 0.125 inch on
either side of the scratch mark.

The filmthickness of the factory painting system applied on the equi prent
nmust not be less than the filmthickness used on the test specinen. |If
manuf acturer's standard factory painting systemis being proposed for use
on surfaces subject to tenperatures above 50 degrees C 120 degrees F, the
factory painting system nust be designed for the tenperature service and
nust have been proven to pass the specified salt-spray test.

[2.5.4 Fi el d- Assenbl ed Cool i ng Towers

Factory fabricated, factory-assenbled towers which are shipped to the job
site in separate cells or nodul es must be provided with all appropriate
manuf acturer's hardware for assenbly in the field. Factory fabricated,
field-assenbl ed towers nust be assenbl ed and adjusted at the job site by a
factory representative

2.5.4.1 Framewor k, Casing, and Supports

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Packaged type cooling towers are typically
constructed to withstand a 1.4 kPa (30 psf) w ndl oad.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Towers must be designed and constructed to withstand a wi nd pressure of
not less than [1.4] | ] kPa [30] [ ] pound-force per square foot
(psf) on external surfaces. [A 15 percent increased |oading nmust be

i ncluded for ice or snowload.] [Air inlet and discharge term nations
nmust have flanged or |ipped projections for connecting ductwork.]
Framewor k, structural supports, and equi pnent supports nust be
[zinc-coated steel,] [Type 304 stainless steel,] [air-entrai ned concrete]
[FRP,] [or] [lunber]. Casing (exterior enclosing walls) nust be
constructed of [zinc-coated steel] [Type 304 stainless steel]
[air-entrained concrete] [FRP] [or] [lunber]. Franmework design for wood
towers must conformto requirenents of CTlI Std-103 for redwood
construction and CTl ESG 114 for Douglas fir construction. Notching
structural wood nenbers may be permissible only if the menbers are
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i ncreased proportionately in size to provide equival ent strength.

Mat erial s provided for franework, casings and equi pment supports nust be
conpati ble. Structural supports nust be provided in accordance with the
recomendati ons of the manufacturer of the tower unless otherw se

i ndi cated. [Col d-pour concrete joints in vertical walls nust have a

conti nuous water-stop stripping of nolded polyvinyl plastic ( 150 mr 6 inch
dunbbel ') .]

2.5.4.2 Foundat i ons

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: For the design of a tower foundation

i ndicate the | ocation, the size, the reinforcenment
requi renents, etc. necessary for a cooling tower
avail abl e fromthree comonly known manufacturers.
For small retrofit type jobs the designer may choose
to show the general |ayout of the foundation and
rely on the Contractor to design and construct the
foundati on based on the cooling tower to be
provided. Delete the last two sentences of the
paragraph if the foundation is not to be designed by
t he Contractor.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Cool ing tower foundations nmust neet the requirenents of the cooling tower
manuf acturer and wi nd and seismic |oads, wind and seisnic |oads and be as
i ndi cated. Foundation design nmust be based on the |oad conditions and
soi| bearing value indicated. Foundation calculations rmust be submtted
wi th the equi prent draw ngs.

2.5.4.3 Stai rways and Ladders

Provi de stairs, 60-degree ship |adders or straight-rung | adders of
standard design, starting at [ground] [roof] |evel and extending as high
as required to gain access to fan decks and water distribution systens.
Stai rways and | adders nust be hot-dip, zinc-coated steel. Ladders higher
than 3.66 neters 12 feet nust have a safety cage.

2.5.4.4 Hand Railings

Steel hand railings nust be not |less than 1067 mr 42 inches hi gh around
the exterior of each working surface that is 3.66 m 12 feet or nore above
t he ground, roof, or other supporting construction. Railings nmust be not
snal ler than 32 mr 1-1/4 inch zinc-coated steel pipe with standard
zinc-coated steel railing.

2.5.4.5 Access Doors

Each tower nust be provided with access doors at grade |evel to provide
entry to the interior for service naintenance w thout renoval of the
fill. Doors must be provided on each endwall of each cooling tower cell
Frame and brace access doors to prevent damage when openi ng and cl osi ng.
Doors must be | ocated adjacent to float controls.

2.5.4.6 Louvers
Air inlets for each cooling tower nust be provided with individually

renovabl e | ouvers arranged to prevent the escape of water. Louvers mnust
be constructed of [PVC] [fiberglass reinforced pol yester] [zinc-coated
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steel] [Type 304 stainless steel] [FRP] [lunber]. Materials provided for
casings and | ouvers nust be conpatible; one material nust not produce
stains upon the other. Louvers constructed of |unber nust be of a

thi ckness to withstand alternate wetting and drying w thout cracking or
splitting. Air intakes nust be provided with 25 mr 1 inch zinc-coated
steel mesh.

.5.4.7 Fan Deck and Cyl i nder

Each fan rmust be mounted in a fan cylinder (or stack) to elevate the fan
di scharge air. Total extension height nmust not exceed the fan dianeter
Each fan cylinder nust be provided with a zinc-coated steel, 12 gauge
2.753 mr 0.108 inch wire nesh securely nmounted to the top of the cylinder
in accordance with manufacturer's reconmmendati ons. Fan decks nust be
designed to withstand a live load of not less than [1.9] [2.9] kPa [40]
[60] psf in addition to the concentrated or distributed | oads of equi pnent
mounted on the fan decks. [Fan deck and cylinders must be constructed of
zinc-coated steel, lunber, Type 304 stainless steel, or FRP and be
conpatible with the entire tower construction.] [Fan deck nust be
constructed of precast, reinforced |ightweight concrete, in multiple
sections, forming a conplete, vibration-free base for mounting fan, speed
reducer, drive shaft, motor, and fan stacks. Fan cylinders (or stacks)
nmust be constructed of precast, reinforced |ightweight concrete in
nmul ti ple sections, constrained with bands of zinc-coated steel conform ng
to ASTM A123/ A123N, not less than 3 by 75 mr 1/8 by 3 inches, and bolted
to forma conpressive |oad on stack perineter. Fan cylinder nust be
secured in place on the fan deck with Class A nortar.]

.5.4.8 Fans

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: When the density of the anbient air to be
handl ed by the fans differs substantially fromthe
density of the standard air value of 1.2 kg per
cubic m (0.075 pound per cubic foot) at 21 degrees C
(70 degrees F) and 101 kPa (29.92 inches nercury),
the density of the air and/or the el evation above

nean sea level will be shown on the draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Fans nust be the [centrifugal] [or] [adjustable-pitch propeller] type,
constructed of zinc-coated steel, Type 304 stainless steel, alumnumor an
aluminumalloy, or FRP. Propeller type fans nmust have a maxi numtip speed
of 330 nmnute 10,800 fpn. Fan bl ade assenbly nmust be both statically
and dynami cal |y bal anced after assenbly of the cooling tower. Fan hub
must be constructed of [zinc-coated steel] [stainless steel] [cast

al umi nun] with adequate surface protection against corrosion. Conplete
fan assenmbly (fan and nounting) nust be designed to give nmaxi num fan
efficiency and long |ife when handling saturated air at high velocities.
Each cooling tower fan nust be provided with a ball and pedestal type
vibration limt switch which nust stop the corresponding fan motor in the
event of sensing excessive fan vibration

2.5.4.9 Speed Reducers Gears and Drive Shaft

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Doubl e reduction gear reducer should be

consi dered where | ow noise requirenment is a factor
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Speed reducer gears nust be rated in accordance with CTI STD- 111. Gear
reducers must be of the [spiral bevel, single reduction] [spiral or
hel i cal, double reduction] type. Reducer nust be mpbunted in accordance

wi th manufacturer's reconmendati ons. Each reducer nust be provided with
an oil level cutoff switch interlocked to the fan motor. Each reducer
nmust be provided with an oil |evel sight glass, fill, drain, and vent
lines located in a readily accessible position. Drive shafts nust be the
full floating type with flexible couplings at both ends and have a service
factor of 1.0 or greater. Drive shafts nust be of stainless steel, fitted
each end with flexible couplings (stainless steel plate type). Each drive
shaft nust be provided with a gal vani zed steel guard, to prevent damage to
surroundi ng equi pnent in case of shaft failure. Provision nust be nade
for lubrication of all bearings. Bearings nust be accessible to the
extent that each bearing can be lubricated without dismantling fan

.5.4.10 El ectric Mdtors

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Delete the |ast sentence if inapplicable.

Consider the following for energy efficiency in
cool ing towers:

I nduced draft fans, VFD s and designing to 0.4

percent wet bulb tenperature.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Each notor must be a [single speed] [two speed] [variable speed], totally
encl osed, insulation Cass B, NEMA Design B, continuous-rated type which
conforms to NEVA MG 1. Motors nust have [open] [dripproof] [totally

encl osed] [expl osion proof] enclosures and be | ocated outside the

di scharge airstream Mtors nmust be mounted according to manufacturer's
recomendati ons. [ Two-speed motors nust have a single winding with
variable torque characteristics. ][Mtors for variable speed application
nmust be inverter-duty type. ]Mtors nust be provided specifically for

ei ther punp or fan application and nust conply with the requirenents of
par agr aph ELECTRI CAL WORK

.5.4.11 Col d Water Basin

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Choose zinc-coated steel, except in corrosive

environnents, choose Type 304 stainless steel or FRP
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Basi n must be completely watertight and constructed of [zinc-coated steel]
[ Type 304 stainless steel] [FRP]. Basin nust be constructed and installed
to ensure that air will not be entrained in outlets when operating and no
water will overflow on shutdown. Each individual sunp nust be provided
with an individual outlet. Each outlet must be provided with a 13 M 1/2
inch stainless steel wire nesh, securely nounted to prevent trash from
entering the outlet. Each basin nust be provided with overfl ow and drain
val ve connections. Each basin nust be provided with a float-controll ed,
makeup water valve as indicated. The makeup water must discharge not |ess
than 50 mr 2 inches or two pipe dianeters, whichever is greater, above the
top of the basin.
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2.5.4.12 El ectric Basin Heater

Heater nust be the electric imrersion type with water-tight junction boxes
mounted in the basin with sufficient capacity to maintain the basin water
tenperature above 4.4 degrees C 40 degrees F at an anbi ent tenperature of
[ ] degrees C degrees F. Heater nust be conplete with control
thernostat, transformer, contactor, and |ow water |evel heater protection

2.5.4.13 Hot Water Distribution System

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: The gravity-flow type distribution system
will be the systemof choice. Pressurized-flow type
systems will typically only be specified for
field-erected, counterflow type towers

Pi pi ng connecting to a cooling tower will be
external |y supported, independent of the tower
structure and pi ping.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Water distribution nust be the [gravity-flow] [pressurized-flow type

system which distributes waters evenly over the entire fill surface. Each
tower cell nust be designed so that a water flow of 140 percent capacity
wi I | not cause overflow ng or splashing. The distribution systemfor each

cell must include adjustable flow control valves. The entire distribution
system must be sel f-drai ning and noncl oggi ng. Pi ping nmust be either cast
iron, ductile iron, threaded-glass-fiber reinforced epoxy pipe,

pol ypropyl ene, PVC or Schedul e 80 bl ack steel

a. Gavity-Flow System System nust be provided with open basins which
i nclude a splash box or baffles to mininze splashing of inconing hot
wat er and holes that evenly distribute the water over the entire
decking area. Holes used in a water basin nust be provided with
ceramc or plastic orifice inserts.

b. Pressurized-Flow System System nust include piping, fittings,
branches, and spray nozzles. Spray nozzles nust be schedul e 40 PVC.
Nozzl es must be cl eanabl e, noncl oggi ng, renpvable, and spaced for even
di stribution.

c. Basin Cover: Hot water distribution basins nmust be provided with the
tower nmanufacturer's standard renovabl e, [zinc-coated gal vani zed
steel] [304 stainless steel] [FRP] covers. Covers nust prevent
ai rborne debris fromentering the basin

12.5.5 Drift Elimnators

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: Per ASHRAE 189.1, 6.3.2.3(b), as invoked from
UFC 1-200-02, cooling towers must be equi pped with
efficient drift elimnators that achieve drift
reduction to a maxi mum of 0.002 percent if the
recircul ated water volune for counterflow towers and
0. 005 percent of the recirculated water flow for
cross-flow towers.

Del ete the | ast set of bracketed sentences if a
field-erected type tower is not specified.
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2.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Elim nators must be provided in the tower outlet to limt drift loss to
not over [0.005] percent of the circulating water rate. Elininators mnust
be constructed of polyvinyl chloride (PVC).[ Eimnators sections nust be
supported on PVC or FRP tee sections. Tee sections nust be suspended with
6.35 mr 1/4 inch brass rods connected to stainless steel clips enbedded in
the bottom side of the roof deck at the tinme of casting. Stainless stee
clips must be supplied by cooling tower manufacturer for installation by
Contractor at time of roof deck pour. Elimnators nay be supported by
brass or stainless steel suspension rods fromthe fan deck or supported
directly on concrete beans. ]

.5.6 Col d Wat er Basin Equi pnent.

I ncl ude sunmp with renovabl e screen and vortex breaker, float valves, and
necessary pipe connections and fittings within the tower. Provide fl oat
val ves with adjustable arns. Valve sizes larger than 13 mr 1/2 inch pipe
size must be the bal anced piston type. Valve seats and di sks nust be
repl aceable. [Electric water |level control nust be provided.]

Provi de cold water basins and casings suitably sealed and fl ashed at
joints and connections to ensure watertight construction

5.7 Fill (Heat Transfer Surface)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Typically, both the splash or fil mtype tower
fill will be allowed. Filmtype fill will not be

al l owed where there is a highly likely possibility
that the circulating water will becone contani nated
with debris (leaves, etc.). Debris in the
circulating water will significantly inpact the
efficiency of a tower with filmtype fill because of
the cl ose spacing of the filmmaterial. Note that
hot water distribution basin covers will typically
prevent nost debris fromevery getting to the fill

mat eri al

The npst predonminant fill material is PVC forned
sheets. PVC forned sheets, zinc-coated steel, or
lunber will be the typical choices for fill
material. Al um num and/or stainless steel fill wll

only be specified where either high inlet water
tenmperatures or fireproof construction are

concerns. PVC formed sheets will not be provided
when the inlet water tenperature exceeds 125 degrees
F. Tile file will only be considered on
field-erected type towers where economcally
justified.

Del ete the bracketed sentences at the end of the
paragraph if tile type fill material is not
speci fi ed.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Tower fill nust be the [splash] [or] [film type. Fill material nust be
free to expand or contract w thout warping or cracking. No plasticized
wood cel | ul ose must be provided for fill material. Fill must be renovable
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2.

or otherw se nade accessible for cleaning. Space supports nust be
corrosion resistant and rmust prevent warping, sagging, msalignnment, or
vibration of the fill material. Fill material and supports nust be
designed to provide for an even mxing of air and water. Fill material
nmust be constructed of [alumi nun] [stainless steel] [tile of multi-cel
design, set without nortar] [PVC formed sheets, zinc-coated steel, or
lunber] in a pattern, and of sufficient height to nmeet the perfornance

specifications. [Tile fill nust be vitreous, with a | ow water absorption
that will pass a freeze-thaw test conducted in accordance wth
ASTM C67/ C67N.  Tile fill must have a m ni mum crushing strength of 13.8 MPa

2,000 psi over the gross area of the tile when the load is applied
parallel to the cells as tested in accordance with ASTM C67/ C67N. Cast
iron tee section lintels supporting the tile fill nust conformto
ASTM A48/ A48l, Class 25, 3.2 mm 1/8 inch additional thickness for
corrosion. Lintels nust be designed with a safety factor of 2 mninum ]

5.8 Fire Safety

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Locate the tower in accordance w th NFPA 214,
and determ ne the extent and type of fire protection
required for all size towers using the factors

i ndi cated in NFPA 214.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

Towers must conformto NFPA 214. Fire hazard rating for plastic
i npregnated materials nmust not exceed 25. Plastics nust not drip or run

during conbustion. Fire hazard ratings nmust be in accordance with ASTM E84,
Class A and UL 723.

[2.5.9 Meters and Controls

Tower nust be provided with makeup and bl ondown neters, conductivity
control l er, and overflow al arm

12.6 REMOTE EVAPORATI VELY- COOLED CONDENSERS

2.

Condenser must be rated and tested in accordance with the requirenents of
ASHRAE 64. Condenser nust include fans, water punp with suction strainer
electric notor and drive equipnent, water elimnators if required,
condensing coil, liquid receiver if required, water pan or sunp, spray
nozzl es or water-distribution pan, water strainer, water nake-up assenbly,
bl eeder with flow val ve of the needle valve type sized for the flow
required or a fixed orifice, enclosure with suitable access doors, and
air-inlet and outlet openings. No water may carry over into the unit

di scharge outl et.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Standard casi ng construction is gal vani zed
steel. For excessively corrosive atnospheres, Type
304 stainless steel should be considered.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

6.1 Condenser Casi ng

Encl osure nust be constructed of not |ighter than 18 gauge 1.311 nm 0.516
i nch[ hot-dip gal vani zed steel][ 304 stainless steel], reinforced and
braced. Access doors or panels suitably sized and | ocated nust be

provi ded for access to water nozzles or distribution pan, coils, and
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2.

val ves for cleaning, repair, or renoval of the item Access doors or
panel s nust be gasketed with synthetic rubber, or equival ent gasket
material, and |locked in place with thumb screws or catches. One-half inch
mesh hot-di p gal vani zed steel or copper air-inlet screens must be provided
on each air inlet.

.6.2 Ref ri gerant Section

Condenser coil nust be constructed of unfinned copper or steel tubes

hot -di p gal vani zed after fabrication. The receiver nust be wel ded stee
and nust be fitted and tested in accordance with ANSI/AHRI 495. A
refrigerant charging valve nust be installed in the liquid |line between
the receiver cut-off valve and the expansi on device. Refrigerant section
nmust be tested in accordance with ANSI/ASHRAE 15 & 34 for the refrigerant
enpl oyed in the system CFC-based refrigerants are prohibited.

.6.3 Fans

Fans nust be centrifugal or propeller type as best suited for the
application. Fans must be direct or V-belt driven. Belt drives nust be
conpletely enclosed within the unit casing or equipped with a guard. Wen
belt drive is provided, an adjustable sheave to furnish not |ess than 20
percent fan-speed adjustnment must be provided. Sheave set nmust be matched
and selected to provide the capacity indicated at the approxi mate m dpoi nt
of the adjustnent. Fans nust be statically and dynanically bal anced. Fan
notor nmust be totally enclosed type or open drip-proof and |ocated within
an enclosure to be fully protected fromthe weather.

.6.4 Wat er Section

Water elimnators nust be constructed of nonferrous netal, of an approved
nonnetallic material, or of not lighter than 24 gauge 0.701 nm 0.0276 inch
steel, hot-dip galvanized after fabrication. Spray nozzles must be brass
non- cl oggi ng type designed to permt easy di sassenbly, and nust be
arranged for easy access. Water punp nust be bronze-fitted centrifugal or
turbine type, and may be nmounted as an integral part of the evaporative
condenser or renotely on a separate nounting pad. Punmp suction nust be
fully subnerged and provided with screened inlet. Wter pan or sunp nust
be constructed of not lighter than 14 gauge 1.994 nm 0.0785 inch steel
hot - di p gal vani zed after fabrication, or nolded acid-resistant

gl ass-fiber-reinforced polyester. Water distribution pan nmust be
constructed of not lighter than 16 gauge 1.613 nm 0.0635 inch steel

hot -di p gal vani zed after fabrication. Joints nmust be watertight. Water
pan or sunmp nust be provided with drain, overflow, and nmake-up water
connection with stop valve and float valve. A bleed line with a flow

val ve of the needle type sized for the flow required or fixed orifice mnust
be provided in the punp discharge Iine and nmust be extended to the nearest
drain for continuous di scharge.

7 FABRI CATI ON
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NOTE: For equi pnment to be installed outdoors,
adequate protection will be specified.

Manuf acturers nust subnit evidence that unit

speci men have passed the specified salt spray fog
test. A 500 hour test will be specified in a non
corrosive environnent. A 3,000 hour test will be
specified for sea coast environments.
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Equi prent and component itenms, nust have been proven to withstand 125
hours in a salt-spray fog test, except that equi pnent |ocated outdoors
must wi thstand 500 hours in a salt-spray fog test. Equipnent |located in a
sea coast environnment nust w thstand 3,000 hours in a salt-spray fog

test. Salt-spray fog test nust be in accordance with ASTM B117. Cut
edges of gal vani zed surfaces where hot-di p gal vani zed sheet steel is used
nmust be coated with a zinc-rich coating conformng to ASTM D520, Type |

2.8  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.8.1 Condenser Water Piping and Accessories

Condenser water piping and accessories must be provided and installed in
accordance with Section 23 64 26 CH LLED, CHI LLED HOT, AND CONDENSER WATER
Pl PI NG SYSTEMS

2.8.2 Cool ing Tower Water Treatnent Systens

Cooling tower water treatnent systens nust be provided and installed in
accordance with Section 23 64 26 CH LLED, CHI LLED- HOT AND CONDENSER WATER
Pl PI NG SYSTEMS

2.8.3 Tenperature Controls
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NOTE: Modify this paragraph as required to

coordi nate the central equi pnent controls with the
cooling tower systemcontrols. |In projects where
this section of the specifications is intended to
produce control equi pnent for existing systens, this
paragraph will be rewitten to properly integrate
the specified controls into the existing tenperature
control system

A sequence of control, a schenmatic of controls, and
a | adder di agram should be included on the draw ngs
for each cooling tower fan, chilled water punp,
condenser water punp, etc. in order to define the
overal |l system operation
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Cooling towers nust be fully coordinated with and integrated [into the
tenmperature control systemspecified in [Section 23 09 00 | NSTRUVENTATI ON
AND CONTROL FOR HVAC] [ Section 23 09 23.01 LONWORKS DI RECT DI A TAL CONTRCL
FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [or] [Section 23 09 23.02
BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCL
SYSTEMS]] [into the existing air-conditioning systeny.

PART 3 EXECUTI ON

3.1 DEMONSTRATI ONS
Contractor must conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period nust consi st
of a total | ] hours of normal working time and start after the system

is functionally conpleted but prior to final acceptance tests. The
trai ning course nust cover all of the itenms contained in the approved
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Operation and Mai ntenance Manual s as well as denonstrations of routine
nmai nt enance operati ons.

Provide a schedule, at least [2] | ] weeks prior to the date of the
proposed training course, which identifies the date, tine, and | ocation
for the training

3.2 | NSTALLATI ON

Installation of cooling tower systens including materials, installation
wor kmanshi p, fabrication, assenbly, erection, exam nation, inspection, and
testing must be in accordance with NFPA 70, and in conpliance with the
manufacturer's witten installation instructions, including the follow ng:

[ (1) Packaged cooling tower - installation instructions
11 (2) Field-erected cooling tower - installation instructions
13.2.1 Installation Instructions
Provi de manufacturer's standard catal og data, at least [5] [___ ] weeks

prior to the purchase or installation of a particular conmponent,

hi ghlighted to show features such as materials of construction,

di mensi ons, options, performance and efficiency. Data must include

manuf acturer's recommended installation instructions and procedures. Data
nust be adequate to denonstrate conpliance with contract requiremnents.

3.2.2 Vi bration Isolation

If vibration isolation is specified for a unit, vibration isolator
literature nmust be included containing catalog cuts and certification that
the isolation characteristics of the isolators provided neet the

manuf acturer's reconmendati ons.

3.2.3 Posted I nstructions

Provi de posted instructions, including equipnent |ayout, wring and
control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions
must include preventative maintenance procedures, nethods of checking the
system for normal and safe operation, and procedures for safely starting
and stopping the system The posted instructions nmust be franed under
glass or lamnated plastic and be posted where indicated by the
Contracting Oficer.

3.2.4 Verification of D nensions

Provide a letter including the date the site was visited, conformation of
exi sting conditions, and any discrepanci es found.

3.2.5 Denonstrati ons
Provide a schedule, at least [2] | ] weeks prior to the date of the
proposed training course, which identifies the date, tine, and | ocation
for the training

3.2.6 Certificates

VWere the system conmponents, or equiprment are specified to conply with
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requi renents of AGA, NFPA, AR, ASHRAE, ASME, or UL, proof of such
conpliance must be provided. The label or listing of the specified agency
nmust be acceptable evidence. |In lieu of the label or listing, a witten
certificate froman approved, nationally recogni zed testing organi zati on
equi pped to perform such services, stating that the itens have been tested
and conformto the requirenents and testing nmethods of the specified
agency nay be submitted. Wen performance requirements of this project's
drawi ngs and specifications vary fromstandard ARl rating conditions,
conputer printouts, catalog, or other application data certified by AR or
a nationally recognized | aboratory as descri bed above nust be incl uded.

If ARl does not have a current certification programthat enconpasses such
application data, the manufacturer may self certify that his application
data conplies with project perfornance requirenents in accordance with the
speci fied test standards.

3.2.7 Qperation and Mai nt enance Manual s

Provide [Six] [ ] conpl ete copies of an operation nanual in bound 216
by 279 mr 8 1/2 by 11 inch booklets listing step-by-step procedures
required for systemstartup, operation, abnormal shutdown, energency
shutdown, and normal shutdown at |east [4] [ ] weeks prior to the
first training course. The booklets nmust include the manufacturer's nane,
nodel nunber, and parts list. The manuals rust include the manufacturer's
nanme, nodel nunber, service nmanual, and a brief description of al

equi pnrent and their basic operating features. [Six] | ] conplete
copi es of mamintenance manual in bound 216 by 279 8 1/2 by 11 inch booklets
[isting routine maintenance procedures, possible breakdowns and repairs,
and a trouble shooting guide. The nmanuals nust include piping and

equi prent | ayouts and sinplified wiring and control diagrams of the system
as installed.

3.2.8 Connections to Existing Systemns

Notify the Contracting Oficer in witing at |east 15 cal endar days prior
to the date the connections are required. Obtain approval before
interrupting service. Furnish naterials required to make connections into
exi sting systens and perform excavating, backfilling, conpacting, and
other incidental |abor as required. Furnish |labor and tools for naking
actual connections to existing systens.

[3.3 RELATED FI ELD TESTI NG

3.3.1 Test Pl ans

a. Mnufacturer's Test Plans: Wthin [120] [___ ] cal endar days after
contract award, submit the follow ng plans:
[ (1) Packaged cooling tower - field acceptance test plan
11 (2) Field-erected cooling tower - field acceptance test plan
] Fiel d acceptance test plans nust devel oped by the cooling tower

manuf acturer detailing recommended field test procedures for that
particul ar type and size of equipnment. Field acceptance test
pl ans devel oped by the installing Contractor, or the equi pment
sal es agency furnishing the equipnment, will not be acceptable.

The Contracting Officer will review and approve the field
acceptance test plan for each of the listed equi pnment prior to
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conmencenent of field testing of the equipnent. The approved
field acceptance test plans nust be the plan and procedures
followed for the field acceptance tests of the cooling towers and
subsequent test reporting.
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NOTE: In the paragraph bel ow, specification Section
23 09 53.00 20, SPACE TEMPERATURE CONTROL SYSTEMS
are for Navy projects only.
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e.

f.

Coordinated testing: |Indicate in each field acceptance test plan when
work required by this section requires coordination with test work
required by other specification sections. Furnish test procedures for
the sinultaneous or integrated testing of tower system controls which
interlock and interface with controls for the equi pment provided under
[ Section 23 09 53.00 20, SPACE TEMPERATURE CONTROL SYSTEMS] [ Section
23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC] [ Section 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS] [or] [Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] .

Prerequisite testing: Cooling towers for which perfornmance testing is
dependent upon the conpletion of the work covered by Section 23 05 93
TESTI NG, ADJUSTI NG, AND BALANCI NG FOR HVAC nust have that work
conpleted as a prerequisite to testing work under this section
Indicate in each field acceptance test plan when such prerequisite
work is required.

Test procedure: Indicate in each field acceptance test plan each
equi pment manufacturers published installation, start-up, and field
acceptance test procedures. Include in each test plan a detail ed

st ep-by-step procedure for testing automatic controls provided by the
manuf act urer.

Each test plan nust include the required test reporting forms to
be conpleted by the Contractor's testing representatives.
Procedures nust be structured to test the controls through al
nodes of control to confirmthat the controls are performng with
t he i ntended sequence of control

Controllers nust be verified to be properly calibrated and have
the proper set point to provide stable control of their respective
equi pnent .

Performance variables: Each test plan nust |ist performance vari abl es
that are required to be neasured or tested as part of the field test.

Include in the listed variables perfornmance requirenents indicated
on the equi pnent schedul es on the design draw ngs. Tower

manuf acturer nust furnish with each test procedure a description
of acceptable results that have been verified.

Tower nmanufacturer nust identify the acceptable Iimts or
tol erances within which each tested performance vari abl e nust
accept ably operate.
Job specific: Each test plan nust be job specific and nust address
the particular cooling towers and particul ar conditions which exist
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13. 4

11
]

b

with this contract. Generic or general preprinted test procedures are
not acceptabl e.

Speci al i zed conponents: Each test plan rmust include procedures for
field testing and field adjusting specialized conponents, such as hot
gas bypass control valves, or pressure val ves.

TESTI NG

Each cooling tower system nust be field acceptance tested in
conpliance with its approved field acceptance test plan and the
resulting following field acceptance test report subnitted for
approval :

(1) Packaged cooling tower - field acceptance test report
(2) Field-erected cooling tower - field acceptance test report

Manuf acturer's recommended testing: Conduct the nanufacturer's
recommend field testing in conpliance with the approved test plan
Furnish a factory trained field representative authorized by and to
represent the equi pment manufacturer at the conplete execution of the
field acceptance testing.

Qperational test: Conduct a continuous 24 hour operational test for
each item of equi pment. Equi pnent shutdown before the test period is
conpl eted must result in the test period being started again and run
for the required duration. For the duration of the test period,
conpil e an operational |og of each item of equipnent. Log required
entries every two hours. Use the test report forns for |ogging the
operational vari abl es.

Notice of tests: Conduct the manufacturer's recomended tests and the
operational tests; record the required data using the approved
reporting forms. Notify the Contracting Officer in witing at | east
15 cal endar days prior to the testing. Wthin 30 cal endar days after
acceptabl e conpletion of testing, subnmit each test report for review
and approval .

Report forns: Type data entries and witing on the test report

forms. Conpleted test report forms for each item of equi pnent nust be
revi ewed, approved, and signed by the Contractor's test director. The
manufacturer's field test representative nust review, approve, and
sign the report of the manufacturer's recomended test. Signatures
nmust be acconpani ed by the person's nane typed.

Deficiency resolution: The test requirenments acceptably net;
deficiencies identified during the tests nust be corrected in
conpliance with the nanufacturer's recommendati ons and corrections
retested in order to verify conpliance.

Towers with thermal performance not CTl certified to CIl Std-201 rust
have their thermal performance verified by field testing that neets
the requirenents of CTI ATC 105

-- End of Section --

SECTION 23 65 00 Page 28



