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EVAPORATI VE COCLI NG SYSTEMS
04/08

NOTE: This gui de specification covers the
requi renents for evaporative cooling systens.

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

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

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

PART 1

*%*

*
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GENERAL

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: This gui de specification covers evaporative
cooling systems. As nentioned in the ASHRAE
Handbook Applications, evaporative cooling systens
provide life cycle cost savings in many areas of the
U S. Evaporative cooling nay be used for tota
cooling or for precooling of outdoor or mxed return
air. Oher potential uses are also addressed in the
ASHRAE Handbook Applications. Types of evaporative
cool i ng equi prent are described in the ASHRAE
Handbook Systens and Equi pnent. Use of evaporative
is further discussed in UFC 3-410-01 Heati ng,
Ventilating, and Air Conditioning Systens.
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1.1 REFERENCES
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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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

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

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)

AMCA 210 (2016) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

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

AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005;
Addendum 3 2011) Forced-Circul ation
Air-Cooling and Air-Heating Coils

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Beari ngs

ASTM | NTERNATI ONAL ( ASTM

ASTM A1011/ A1011M (2018a) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low Al l oy,
Hi gh-Strength Low Al loy with | nproved
Fornmability, and Utra-H gh Strength

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

ASTM Al67 (2011) Standard Specification for
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St ai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A240/ A240M (2017) Standard Specification for Chrom um
and Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and

for General Applications

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A924/ A924M (2017a) Standard Specification for CGeneral

Requi rements for Steel Sheet,
Metallic-Coated by the Hot-Di p Process

ASTM B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM B209 (2014) Standard Specification for Al umi num

and Al unmi num Al |l oy Sheet and Pl ate

ASTM B209M (2014) Standard Specification for Al um num
and Al umi num Al |l oy Sheet and Plate (Metric)

ASTM B696 (2000; R 2015) Standard Specification for
Coati ngs of Cadmi um Mechani cal |l y Deposited

ASTM D1654 (2008; R 2016; E 2017) Standard Test

Met hod for Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Environments

ASTM E2016 (2015) Standard Specification for
I ndustrial Wwven Wre Coth

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)
NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 10. 01 (1982; E 2004) Hot - Applied Coal Tar Enamel

Pai nting System

SSPC Pai nt 16 (2006; R 2015; E 2015) Coal Tar
Epoxy- Pol yani de Bl ack (or Dark Red) Paint

UNDERWRI TERS LABORATORI ES (UL)

UL 507 (2017; Reprint Aug 2018) UL Standard for
Safety Electric Fans

UL 746C (2018) UL Standard for Safety Polyneric
Materials - Use in Electrical Equi pment
Evaluations

UL 900 (2015) Standard for Air Filter Units
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1.

uL 94

(2013; Reprint Sep 2017) UL Standard for
Safety Tests for Flammability of Plastic
Materials for Parts in Devices and
Appliances

2 SUBMITTALS

*kkkkkkkkkkkkkkk
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *%

*% *% *% *% *% *%%

Governnent approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for [Contractor Quality Control

approval . ]

[information only. \When used, a designation following the "G'

designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sust ai nabi
REPORTI NG
SUBM TTAL

SD-02

lity eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY

Subnmit the following in accordance with Section 01 33 00
PROCEDURES:

Shop Drawi ngs
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1

1

Installation Drawings; ¢, [ 1]
SD- 03 Product Data

Equi pnent; C[, | 11

Test Procedures; ¢, | 1]

Installation; ¢, | 1]

Manuf acturer's Representative; C[, | 11
Service Organi zation; C[, | 11

Per f ormance Tests; ¢, | 11

Trai ning Course; ¢, | 1]

SD-06 Test Reports
Testing, Adjusting, and Balancing; ¢, [___ 1]
SD-07 Certificates
Installation Drawings; C[, [___ 1]
SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manuals; C, [__ 1]
3 QUALI TY ASSURANCE
3.1 Coordi nati on of Trades
Furni sh tank supports, piping offsets, fittings, and any other accessories

as required to provide a conplete installation and to elinminate
interference with other construction

.3.2 Manuf acturer's Representative

Performthe work specified in this section under the supervision of and
certified by the Manufacturer's Representative. Provide certification for
installation drawi ngs, test procedures, and test results.

a. The Manufacturer's Representative shall have no |l ess than 3 continuous
years of experience directly involved in the design and installation of
evaporative cooling systens, and have served in a sinilar capacity on
no fewer than five projects of simlar size and scope during that
period. Submit a letter, at |least 2 weeks prior to the start of work,
listing the actual experience and training of the Manufacturer's
Representative.

b. Subnmit draw ngs consisting of |ayout of equipnent including assenbly
and installation details and electrical connection diagrans. |nclude
on the drawings any infornmation required to denponstrate that the system
has been coordi nated and will properly function as a unit and show ng
equi prent relationship to other parts of the work, including clearances
required for operation and mai ntenance. Concurrent with installation
drawi ngs, submit nmanufacturer's certification of installation draw ngs.

c. Subnit proposed test procedures for perfornance tests of systens, at
| east 2 weeks prior to the start of related testing.
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1.3.3 Service Organi zation

Perform work specified in this section by a service organization certified
by the System Manufacturer. The Service O ganization shall have no |ess
than 3 continuous years of experience directly involved in the
installation, maintenance, and repair of evaporative cooling systens, and
have served in a simlar capacity on no fewer than five projects of simlar
size and scope during that period. The Service O ganization subnitted
shal | be capabl e of performing all naintenance and field repairs and
providing [4] [___ ] hour onsite response to a service call on an
energency basis. Submit a letter, at |east 2 weeks prior to the start of
work, listing the actual experience and training of the Service

Organization.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all equipnent delivered and placed in storage fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

1.5 EXTRA MATERI ALS

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and nai ntenance of the equipnment. In
addition, furnish a two year supply of all spare parts for system operation.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PVENT
2.1.1 St andard Products

Provi de an evaporative cooling system desi gned and assenbl ed by a

manuf acturer regularly engaged in the manufacturing of systems that are of
a sinilar design, worknmanship, capacity, and operation. Systens of simlar
design and capacity shall have been in satisfactory commrercial or
industrial use for 2 years before bid opening. The 2 years nust be
satisfactorily conpleted by a system which has been sold or is offered for
sal e on the conmmercial market through advertisenents, manufacturers

catal ogs, or brochures. Systens having |l ess than a 2-year field service
record will 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. The systemshall be supported by a service
organi zation certified by the system manufacturer

2.1.2 Asbest os Prohibition
Asbest os and ashbestos-contai ning products will not be accepted.
2.1.3 Nameplates

Al'l equi pnent shall have a naneplate that identifies the nanufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

2.1. 4 Equi prent Guards and Access

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Catwal ks, |adders, and guardrails may be
required. |f so, select the applicable itemand
i ndicate on drawings. |If not applicable, delete the
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entire sentence within the brackets.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact
according to OSHA requirenents. High tenperature equi prrent and pi ping
exposed to contact by personnel or where it creates a potential fire hazard
shal | be properly guarded or covered with insulation of a type specified.
Cat wal ks, operating platforns, |adders, and guardrails shall be provided
where shown and shall be constructed according to Section [05 50 13

M SCELLANEOUS METAL FABRI CATI ONS] [ 05 51 33 METAL LADDERS].

.2 Pl PI NG COMPONENTS

Pi pi ng conponents shall be as specified in Section 23 00 00 Al R SUPPLY,
DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.3 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Gas-fired furnaces, which are often used in
conjunction with evaporative cooling systens, are
specified in Section 23 82 01.00 10 WARM Al R HEATI NG
SYSTEMS.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Al'l ductwork and rel ated accessories, including air filters and ternina
units, shall be as specified in Section 23 00 00 Al R-SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEM

.4 ELECTRI CAL WORK

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Electrical characteristics, notor starter
type, enclosure type, and maxi numrpm shoul d be
shown on the drawi ngs in the equi pnent schedul es.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

El ectrical motor-driven equi pnent specified shall be provided conplete with
motor, notor starter, and controls. Unless otherw se specified, electric
equi pnent, including wiring, shall be according to Section 26 20 00
I NTERI OR DI STRI BUTI ON SYSTEM El ectrical characteristics and encl osure
type shall be as shown. Integral size notors shall be the preni um
efficiency type in accordance with NEMA MG 1. Mdtor starters shall be
provi ded conplete with thermal overload protection and ot her appurtenances
necessary. FEach notor shall be according to NEMA MG 1 and shall be of
sufficient size to drive the equipnent at the specified capacity w thout
exceedi ng the naneplate rating of the notor. Manual or automatic contro
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shal
be provided. Where two-speed or variabl e-speed notors are indicated,
solid-state vari abl e-speed controller nmay be provided to acconplish the
same function. Solid-state variable-speed controllers shall be utilized for
0.745 kWt hrough 7.45 kWfractional hp through 10 hp ratings. Adjustable
frequency drives shall be used for |arger notors.

.5 M SCELLANEQUS MATERI ALS

Materials shall conformto the foll ow ng:
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.5.1 Al um num Sheets

ASTM B209NM ASTM B209, Alloy 3003, tenper H14.
.5.2 St eel Sheets, Gal vani zed

ASTM A924/ A924N, commercial quality.

.5.3 St eel Sheets, Uncoated

ASTM A1011/ A1011N, hot-rolled, commercial quality.
.5.4 Structural Steel

ASTM A36/ A36N

.5.5 Stainless Stee

ASTM A167 and ASTM A240/ A240N

.5.6 Structural Polyneric Components

Conponents nade of structural polyneric materials shall neet the applicable
requirenents of UL 746C

.5.7 Nonstructural Polyneric Conponents

Conponents not nade of structural polyneric materials shall neet or exceed
the requirenents of UL 94 for Classifying Materials 94HB

.6 EVAPCORATI VE COOLERS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Drip type evaporative coolers are the nost
wi dely used; pads are uniformy and sufficiently
wetted to reduce scale buildup. Indirect
evaporative coolers are used when the designer

wi shes to add no noisture to the supply air. Two
stage cool ers incorporate both indirect and direct
sections to provide |ower supply tenperatures, a
degree of humidity control. |In general, a blow

t hrough unit can provide discharge air that is
slightly cooler than a conparabl e draw through
units. In addition, the fan and notor in a bl ow
through unit is not located in the saturated air
stream as is typically the case with draw through
units.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Units shall be a self-contained [direct] [indirect] [indirect/direct]

[mul ti-stage], weather resistant [drip,] [rotary,] [slinger] type, [blow
through] [draw through] and shall conformto UL 507 and UL 746C. Unit
shall be the [side] [or] [vertical downblast] discharge type as indicated
A guillotine type manual w nterizing danper conplete wth holding rack
shal | be provided on the discharge side of each unit. Holding rack shal
retain danper during operating season
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2.

6.1 Fan Unit
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NOTE: | napplicable notor enclosures, notor
starters, and starter enclosures will be del eted
In areas where severe sand and dust conditions
exist, totally enclosed nmotors will be considered.
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The unit shall be the centrifugal type and shall be conplete with notor,
drive equipnent, and vibration-isolation supports between notor and fan
housing. Water distributor or rotary wheel notor shall be [synchronized to
start and stop with the fan unit] [separately controlled] [provided with a
time delay in the fan circuit to allow nmedia to be thoroughly wetted before
air flow starts]. Mnual or automatic reset type thermal overl oad
protection shall be provided in the starter or shall be integral with the
nmotor. Motor starters shall be [manual] [magnetic] across-the-line type
with [general purpose] [weather resistant] enclosure. [Renbte nanua

switch with pilot indicating light shall be provided where indicated.] Fan
scroll and wheel shall be constructed of gal vani zed steel, al um num
stainless steel, or polyneric material with stainless steel, hot-dip zinc
coated steel or cadm um coated steel shaft. Fan scroll nmay be nade of a
different material than the wheel. Bearings shall be sleeve type,
self-aligning and self-oiling with oil reservoirs, or precision
self-aligning roller or ball-type with accessible grease fittings or
permanently lubricated type. Gease fittings shall be connected to tubing
and serviceable froma single accessible point. Bearing life shall be L50
rated at not |ess than 200,000 hours as defined by ABVA 9 and ABMVA 11.

.6.1.1 Fan Rating

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Each fan powered by a notor of 5.6 kW7.5 hp
or larger shall have the capability to operate that
fan at two-thirds of full speed or |ess and shal
have controls that autonatically change the fan
speed to control the leaving fluid tenperature or
condensi ng tenperature/pressure of the heat
rejection device per ASHRAE 90. 1.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Evaporative cool er fans shall have air delivery ratings based on AMCA 210
tests by an AMCA approved | aboratory.

.6.1.2 Ret ar di ng Agent

An ultraviolet retarding agent such as additives, gel coatings or other
manuf act urer approved equi val ents shall be part of or applied on exterior

nonnetal | i c conmponents susceptible to ultraviol et degradation from sun rays
and shall conformto UL 746C

.6.2 Evaporati ve Medi a

.6.2.1 Evaporative and Elim nator Media for [ ] Type Units

Medi a shall be fabricated of [wood aspen fibers,] [refined cellul ose
matri x,] [bonded synthetic fiber,] [glass fiber,] [nonferrous netal].
Medi a shall conformto UL 900 Class Il. Media shall be of the type
specifically manufactured for use with evaporative coolers. Nonferrous
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metal nmedi a shall be constructed of corrosion and fungus resistant nmateria
not susceptible to deconposition by fungal or bacterial action

[Eliminator nmedia shall be provided for slinger-type systenms.] Medi a-pad
face velocities shall not exceed [1.27 m's 250 fpmfor wood aspen fiber].
Medi a shall be securely nounted in a gal vani zed steel, stainless steel, or
polynmeric material frame. Louvers shall be positioned in such nmanner that
the water will not run on the outside surface. Nonrigid filter nedia shal
be held in frame by a rigid retainer grid, a 6 nm1/4 inch wire mesh or
fabric netting.

.6.2.2 Evaporative Media for Rotary-Type Units

The evaporative filter unit shall be either drumor disk type. Mdia shal
be fabricated of copper, bronze, or polynmer nmaterial. No noisture

entrai nment shall occur. \Where necessary to prevent such entrai nment,
elim nator nedia constructed of copper, copper alloy, or polyner material
shal |l be provided. Face velocities shall be linmted to those recomended
by nedi a manuf act urer

.6.3 Wat er Handl i ng Equi prent
.6.3.1 Wat er Handl i ng Equi pmrent for Drip Coolers

Wat er handl i ng equi pnent shall thoroughly wet and continuously flush
evaporative surfaces of the media material. The water distribution system
shal | be designed, to provide equal flow of water directly to the pads or
to each trough. Troughs, if used, shall be adjustable hot-dip gal vani zed
steel, stainless steel, or polyneric and suitably designed in a nmanner that
will effectively regulate the flow of water to the nmedia pad to obtain even
and conpl ete saturation. Troughs shall be adjustable for leveling or
sectionalized and each section supplied with water by nmeans of an

i ndi vidual tube. The water punp shall be a centrifugal type with capacity
and head characteristics for the specified operation of the unit and shal
be provided with a | ow water safety shut-off. The notor shaft shall be
constructed of stainless steel, hot-dip gal vani zed steel or cadm um coated
steel. The inpeller shall be constructed of stainless steel or polyneric
material conformng to UL 746C. Punp housing shall be constructed of

[ painted] [hot-dip zinc coated] steel, brass, or polymeric material
conform ng to UL 746C. Punp housi ng bottom shall be renovable for inpeller
cl eaning and shall not permt galvanic action with cooler bottom Punp
shal | have permanently seal ed and | ubricated bearings and fan cool ed notor
with nmoisture proof wi nding. Punp notor shall be provided with a factory
installed three conductor rubber sheathed flexible cord with the third wire
bei ng the groundi ng conductor. Witer punp shall be provided with a filter
screen constructed of plastic or bronze which shall project 25 mm 1 inch
above the high water |evel of the water tank.

.6.3.2 Wat er Handl i ng Equi prent for Slinger Coolers

Water distribution to the evaporative pad shall be acconplished by a notor
driven water slinger to uniformy distribute water to the pad.

2.6.3.3 Wat er Bl owdown Equi prent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Water shall be discharged as specified in the
Nati onal Standard Pl unbi ng Code.
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Water shall be periodically dunped (approxi mately every six to twelve
hours). This shall be done by either the use of a mechanical tinmer or by
measuring the conductivity and dunping the water when the conductivity
reaches 1500- 2000 nicro mhos.

.6.4 I ndi rect Cool er Section

The indirect cooler shall consist of a [frane and plate counter flow]
[finned tube water-to-air] heat exchanger, [evaporative nedia] water

di stribution header, scavenger fan and notor, and recircul ating water punp,
[cooling coil,] drain, overflow and makeup water.

.6.4.1 Heat Exchanger

The unit shall be constructed of stainless steel, polynmeric material, or
aluminumwi th the surface exposed to water being fully protected agai nst
corrosion by an epoxy coating. The plates shall be constructed in such a
way as to withstand a 250 Pa 1 inch water gauge differential pressure

wi t hout collapsing the plates. Units having horizontal air discharge shal
be provided with discharge baffle to direct air upward, constructed of the
same material and thickness as the casing. The unit nust be at |east 80
percent efficient. For cleaning purposes coils on finned tube water-to-air
heat exchangers shall be plugged at the return bins.

.6.4.2 Water Distribution Header

The water distribution header shall be a nonwettable, nondrip type. Water
shal |l be distributed by means of copper spray headers with brass nozzles,
or PVC header and nozzles, which shall inpart a fine water nist into the
scavenger air side of the heat exchanger

.6.4.3 Scavenger Fan

The fan shall be the centrifugal or axial type and shall be conplete with
nmotor, drive equi pnment, and vibration-isolation supports between notor and
fan housing on single-phase notors. The fan notor shall be [synchronized
to start and stop with the indoor fan unit] [controlled by the HVAC system
controls]. Water distributor notor shall be synchronized to start and stop
with the scavenger fan unit. Manual or automatic reset type thernal
overload protection shall be provided in the starter or shall be integra
with the notor. Modtor starters shall be [manual] [magnetic]
across-the-line type with [general purpose] [weather resistant] enclosure.

[ Remote manual switch with pilot indicating |ight shall be provided where
indicated.] Fan scroll and wheel shall be constructed of gal vani zed steel
al um num stainless steel or polymeric material with stainless steel,
hot-di p zinc coated steel or cadm um coated steel shaft. Fan scroll may be
made of a different material than the wheel. Fans shall have an air
delivery rating based on AMCA 210 tests by an AMCA approved | aboratory.

.6.4.4 Wat er Punp

The water punp shall be a self-primng centrifugal type with capacity and
head characteristics for the specified operation of the unit. The notor
shaft shall be constructed of stainless steel, cadm um coated steel or
hot-di p zi nc gal vani zed steel. The inpeller shall be constructed of
stainless steel or polymeric material conforming to UL 746C. Punp housi ng
shal |l be constructed of factory [painted] [hot-dip zinc coated] steel or
pol ymeric material confornming to UL 746C. Punp housi ng bottom shall be
renovabl e for inpeller cleaning and shall not pernmt galvanic action with
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cool er bottom Punp shall have pernanently seal ed and | ubricated bearings
and fan cool ed motor with noi sture proof w nding. Punp notor shall be
provided with a factory installed three conductor rubber sheathed flexible
cord with the third wire being the groundi ng conductor. WAter punp shal

be provided with a filter screen constructed of plastic which shall project
25 mMmm 1 inch above the high water |evel of the water tank

.6.5 Cool i ng Coi

Suppl erent al wat er cooling coil shall be |ocated [upstreamfromthe direct
stage] [between stages] [downstream fromthe second stage]. The coil shal
be fin-and-tube type constructed of seanl ess copper tubes and copper or

al um num fins nechani cally bonded or soldered to tubes. Headers shall be
constructed of cast iron, welded steel or copper. Casing and tube support
sheets shall be 1.6 mm 16 gauge gal vani zed steel, forned to provide
structural strength. Tubes shall be correctly circuited for proper water
vel ocity w thout excessive pressure drop and they shall be drai nable where
required or indicated. Each coil shall be factory tested at not |ess than
1720 kPa 250 psi air pressure and shall be suitable for 1380 kPa 200 ps
wor ki ng pressure. Drainable coils shall be installed in the units with a
pitch of not less than 10 mm per m 1/8 inch per foot of tube length toward
the drain end. [Coils shall conformto the provisions of AHRI 410)]

LT Al R WASHERS

Air washers shall be furnished as a factory package unit, conplete with fan
unit, spray punp, nozzles, piping, evaporative cells, washdown cycl e and
elimnators. Air washers shall be spray type [or sprayed cell type]. A
guillotine type manual w nterizing danper conplete with holding rack shal
be provided on the discharge side of each unit. Holding rack shall retain
danper during operating season

7.1 Fan Unit

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Each fan powered by a notor of 5.6 kW7.5 hp
or larger shall have the capability to operate that
fan at two-thirds of full speed or |ess and shal
have control s that autonatically change the fan
speed to control the leaving fluid tenperature or
condensi ng tenperature/pressure of the heat
rejection device per ASHRAE 90. 1.

*% *% *% *% *% *% *% *% *% *% *% *%%

The unit shall be the centrifugal type and shall be conplete with notor,
drive equipnment, and vibration-isolation supports between notor and fan
housing. Spray punp shall be synchronized to start and stop with fan unit
or on a tinmed cycle which allows the evaporative cells to be wetted prior
to fan start. Manual reset type thermal overload protection shall be
provided in the starter or shall be integral with the notor. The notor
encl osure shall be [dripproof] [totally enclosed] type. Mdtor starters
shal |l be [manual] [magnetic] across-the-line type with [general purpose]
[weat her resistant] [watertight] enclosure. [Renpte nmanual switch with
pilot indicating light shall be provided where indicated.] Fans and notors
shal |l be provided with vibration isolation supports or nmountings. Fan
scroll and wheel shall be constructed of gal vani zed steel, al um num
stainless steel or polymeric material with a stainless steel, hot-dip zinc
coated steel, or cadm umcoated steel shaft. Fan scroll may be nade of a
different material than the wheel. Fans shall have air delivery ratings
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based on tests by an AMCA approved | aboratory to the AMCA 210.
.7.2 Wat er - Handl i ng Equi prent

One or nore banks of spray nozzles, flooding nozzles, water piping, spray
punp, and strainers constitute water handling equi pnent. The nunber of
banks of spray nozzles shall be as required to produce the specified
efficiency. Spray nozzles shall be self-cleaning, centrifugal type,
constructed of brass, and provided with renovabl e caps for cleaning.

Fl oodi ng nozzl es shall be constructed of machined brass or |ow pressure PVC
nozzl es. The spray punps shall be centrifugal type with capacity and
static pressure required for the spray equi pnent provided. Punp notor
shall be a [dripproof] [totally enclosed] type suitable for the available
el ectric service and provided with the thermal overload protection. Mtor
starter shall be [manual] [nmagnetic] across-the-line type with [genera

pur pose] [weather resistant] [watertight] enclosure. Unless otherw se
indicated, all piping materials and installations shall be in conformance
with Section 22 00 00 PLUMBI NG, GENERAL PURPCSE

. 7.3 Evaporative Cells

Cell s shall consist of galvanized steel, stainless steel or polymeric

mat eri al frames packed with [glass fiber] [bonded synthetic fiber]
[nonferrous netal] screens, arranged in tiers. Media shall be of the type
specifically manufactured for the use with air washers. Nonferrous netal
medi a shall be constructed of corrosion and fungus resistant material not
susceptible to deconposition by fungal or bacterial action. Each tier
shal | be independent of the others and shall have a separate spray header
drain sheet and drain conduit to the tank bel ow

.7.4 Eliminator

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: If the velocity over the nedia is less than
2.5 nls 500 fpm this paragraph may be del et ed.

*% *% *% *% *% *% *% *%%

Elimi nators shall consist of vertical plates having a series of bends
presenting a | arge surface area agai nst which the water drops inpinge and
return down to the tank. Elimnator plates shall be constructed of

gal vani zed steel or polyneric material and shall be positioned at both top
and bottom The elimnators shall be designed to prevent water carryover.

. 8 WATER TANKS

Water tanks shall be constructed of stainless steel, polyneric material, or
m ni mum B0 gal vani zed steel and welds shall be coated with zinc-rich
paint. The tank shall be provided with a neans for drai nage, a nakeup
connection, a float-operated valve, an overflow connection and, when
required, a recirculating punp suction connection. The float val ve shal

be designed for a water working pressure of 862 kPa 125 psi and both val ve
stenms and seat disks shall be constructed of brass or other approved
corrosion resisting material. Continuous bleed-off assenbly or automatic
flush system shall be provided. This systemshall be adjustable to limt
the concentrations fromthree to ten tinmes the incomng water concentration

.9 CABINETS

Gal vani zed steel sheets, stainless steel or polyneric material shall be

SECTION 23 76 00.00 10 Page 15



used in the construction of cabinets. Qutside air inlets shall be
protected with bird screens that conformto ASTM E2016, Type |, Cass 1, 2
by 2 mesh, 1.6 nm 0.063 inch dianmeter alum numwire or 0.8 mm 0.031 inch

di ameter stainless steel wire. Cabinets shall provide access to all noving
parts including fans, punps, and float val ves.

.9.1 Met al Cabi nets

Wer e possible, cabinets shall be factory assenbl ed by either wel ded or
bolted and screwed construction. Cabinets shall be braced and reinforced.
Bolts, screws, hinges, trim and other netal appurtenances shall be cadm um
pl ated or gal vani zed in accordance with ASTM B696 or ASTM A123/ A123N. Wen
it is necessary to ship the unit disassenbled, the cabinet sections shal

be designed for assenbly with cadm um pl ated or gal vani zed bolts. [The
interior and exterior of the galvanized steel cabinet, including hinges,
handl es, and other trim shall be cleaned and chenmically treated to assure
pai nt adhesion.] The interior bottom of cabinet shall be [factory] [field]
coated with coal tar based enanel or epoxy and shall neet the requirenents
of SSPC PS 10.01 or SSPC Paint 16. [Galvani zed surfaces danaged during
fabrication or handling shall be given a coat of zinc-rich paint. Finish
shall be as specified in paragraph PAINTING AND FI Nl SHING ] Gauge of

cabi net components shall be as indicated in TABLES | and I

TABLE |. STEEL CABINET (M NI MUM THI CKNESS mm gauge)

Nom nal Size of Industry Standard Air Rating

Conmponent part 0/ 1650 L/s 1651/ 2600 L/s 2601-3300 L/s 3301/ 7500 L/s
of cool er 0-3500 cfm 3501/ 5500 cfm 5501/ 7000 cfm 7001/ 16000 cfm
Wat er tank 0.8522 0.8522 1.020 1.318
Corner posts 0.7523 0.7523 0.7523 1.020
Sides 0.8522 0.8522 0.8522 0.8522
Louver pad 0.527 0.527 0.527 0.527
holder

Bl ower scroll 0.7523 0.8522 1.020 1.020

Bl ower wheel 0.8522 0.8522 0.8522 1.020
Drip trough 0.527 0.5526 0.5526 0.5526

Top 0.8522 0.8522 1.020 1.020

TABLE II. STAINLESS STEEL CABI NET (M NI MUM THI CKNESS nm gauge)

Nom nal Size of Industry Standard Air Rating

Conponent part 0/ 2100 1/s4500 cfm 2101/ 3050 L/s Beyond 3050 L/s 6500

4501/ 6500 cfm

cfm

Corner posts

0.6524

0.6524

*
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2.

TABLE II. STAINLESS STEEL CABI NET (M NI MUM TH CKNESS nm gauge)

Nom nal Size of Industry Standard Air Rating

Conponent part 0/ 2100 1/s4500 cfm 2101/ 3050 L/s Beyond 3050 L/s 6500
4501/ 6500 cfm cfm

Bott om pan 0.8522 1.020 *

Top pan 0.8522 1.020 *

* |n accordance with manufacturer's standards.

9.2 Pol yneric Material Cabinets

Unit cabinets shall be constructed of polyneric materials, such as
fi berglass or polypropylene and shall neet the requirenments of UL 746C,
Figure 12.1.

.10 PREVENTI ON OF GALVANI C CORROSI ON

Materials that will be exposed to water during operation of the unit shal
be such that galvanic action will not occur in the normal operation of the
equi pnent. The interior of water tank and cabi net and the exterior of the
fan housing shall be finished with an enanel paint coat or epoxy coating.
There will be no evidence of holidays and particular attention will be
given to sealing joints. Media retainer will not be coated. This

par agr aph does not apply to nonnetallic materials or the interior water
tank and cabi net of stainless steel materials.

11 CONTROLS
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NOTE: This section may be omitted for |ess conplex
systems.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Controls shall be as specified in Section 23 09 00 | NSTRUVENTATI ON AND
CONTROL FOR HVAC

.12 THERMOSTATS

NOTE: Show thernbstats on the draw ngs.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Thernostats shall be line voltage heavy duty type 115 volt ac and shal
have an electrical rating greater than the cooler being controlled or shal
be I ow voltage type. Thernostats shall have a range of 7 to 29 degrees C
45 to 85 degrees F with [an adjustable] [1 degree C 2 degree F]
differential range. Thernostats shall be UL listed and shall have an

i ndi cator [and a transparent cover with |ock].

.13 FACTORY COATI NG

Equi prent and conponent itens, when fabricated fromferrous netal, shall be
factory finished with the manufacturer's standard finish except that all
components inside and outside of the evaporative cooling unit shall have
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weat her resistant finishes that will withstand 500 hours of exposure to the
salt spray test specified in ASTM B117 and ASTM D1654 using a 5 percent

sodi um chloride solution. Imrediately after conpletion of the test, the
speci men shall show no signs of blistering, winkling, cracking, or |oss of
adhesi on, and no sign of rust creepage beyond 3 nm 1/8 inch on either side
of the scratch mark. Upon request of the Contracting Oficer, results of
the test will be submitted by the manufacturer

PART 3 EXECUTI ON

3.

1 EXAMINATION

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

.2 INSTALLATION

NOTE: Indicate supply line stop and waste val ves on
the drawi ngs. Where required, show backfl ow
preventers on the draw ngs

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install all equipnment as shown and in accordance with the manufacturer's

di agrans and reconmendati ons except where otherw se indicated. Connect
units to the building's water supply system Piping installation shall be
as specified in Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM

a. Install a globe or gate valve and union in the water supply |ine
adj acent to each unit. Valves shall not be installed with stens bel ow
the horizontal. Slope all supply piping to drain to the indicated stop
and waste val ve

b. Submt manufacturer's catalog data included with the detail draw ngs.
H ghlight the data to show nodel, size, options, etc., that are
i ntended for consideration. Data shall be adequate to denonstrate
conpliance with contract requirements for the foll ow ng:

(1) Evaporative coolers
(2) Air washers
(3) Water tanks
(4) Thernostats

c. Subnit proposed diagrans, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipment, piping,
and ductwork, and typed condensed operation nmanual s expl ai ni ng
preventative naintenance procedures, nethods of checking the system for
nornmal, safe operation, and procedures for safely starting and stopping
the system shall be framed under glass or |laminated plastic. After
approval, these items shall be posted where directed.

.3 Al R- SUPPLY AND DI STRI BUTI ON SYSTEM

Install equi pnent, sheet metal work, air filters, and term nal units as
specified in Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM
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3.

3.

3.

4 FI ELD PAI NTI NG AND FI NI SHI NG

Pai nting of surfaces not otherw se specified, including nonferrous netals,
finish painting of items only prined at the factory, and field repair of
factory finish, is specified in Section 09 90 00 PAI NTI NG GENERAL.

5 TRAI' NI NG COURSE
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NOTE: Provide training when justified and approved
i n programm ng docunents, otherw se delete this
paragraph.

*% *% *% *% *% *% *% *% *% *%%

a. Conduct a training course for operating staff as designated by the
Contracting Officer. Subnit proposed schedule for field training at
| east 2 weeks prior to the start of related training. The training
period, for a total of [ ] hours of normal working tinme, shal
start after the systemis functionally conpleted but prior to fina
acceptance tests.

b. The field instructions shall cover all of the itenms contained in the
approved operation and nmai ntenance manuals. Submt [6] | ] manual s
listing step-by-step procedures required for system startup, operation
shut down, cl eaning, and routine mai ntenance, at |east 2 weeks prior to
field training. Include in the manual s the manufacturer's nane, node
nunber, parts list, list of parts and tools that should be kept in
stock by the owner for routine maintenance including the name of a
| ocal supplier, sinplified wiring and controls diagrans,

t roubl eshooti ng guide, and Service O ganization (including address and
t el ephone nunber) for each item of equipnent.

6 TESTI NG, ADJUSTI NG, AND BALANCI NG

Performtesting, adjusting, and bal ancing as specified in Section 23 05 93
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMs

.7 PERFORVANCE TESTS
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NOTE: The evaporative cooling systemnmay require
coordination with Section 01 91 00.15 TOTAL BUI LDI NG
COW SSIONI NG.  The designer is responsible for
determining if pre-conmm ssioning and functiona
checkl i sts are necessary.
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After testing, adjusting, and bal ancing has been conpl eted as specified,
the systemshall be tested as a whole to see that all itens performas
integral parts of the systemand that operation is as specified. Submt
proposed test schedules for performance tests, at |least 2 weeks prior to
the start of related testing. Mke corrections and adjustnents as
necessary to produce the conditions indicated or specified. Capacity tests
and general operating tests shall be conducted by the Manufacturer's
Representative. Tests shall cover a period of not less than [
and shall denonstrate that the entire systemis functioning according to
the specifications. Anbient air tenperature and supply air tenperature and
quantity readings shall be nade at hourly intervals for the duration of the
time period. Submt test reports for the performance tests in bookl et
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form upon conpletion of testing. Docunent in the reports all phases of
tests performed including initial test summary, all repairs/adjustnents
made, and final test results.

. 8 CLEANING

Thoroughly cl ean ducts, plenuns, and casings of all debris; blowthemfree
of all small particles of rubbish and dust before installing outlet faces.
Equi prent shall be wiped clean, with all traces of oil dust, dirt, or paint
spots renoved. Provide tenporary filters for all fans that are operated
during construction; and after all construction dirt has been renoved from
the building, install new filters. Bearings shall be properly lubricated
with oil or grease as recommended by the manufacturer.

-- End of Section --
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