EE IR R R R I R R I I I R R R R R I R S R Rk I Rk I I I R O S O

USACE / NAVFAC / AFCESA / NASA UFGS-23 76 00.00 20 (July 2006)

Preparing Activity: NAVFAC Super sedi ng
UFGS-23 76 00.00 20 (April 2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2009

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

SECTI ON TABLE OF CONTENTS
DI VI SION 23 - HEATI NG VENTI LATI NG, AND Al R CONDI TI ONI NG
SECTI ON 23 76 00.00 20
EVAPORATI VE COCLI NG SYSTEM

07/ 06

PART 1 GENERAL

REFERENCES

GENERAL REQUI REMENTS

SUBM TTALS

CORRCS| ON PROTECTI ON TESTS
.1 Corrosion Criteria
.2  Thickness of Coating

LABORATORY TEST

ENVI RONVENTAL REQUI REMENTS

SUSTAI NABLE DESI GN REQUI REMENTS
.1 Local / Regi onal Materials
.2 Envi ronnment al Data

Lol ol o Ll o
PR~NOURRRWNR
INGIN

~~

PART 2 PRODUCTS

2.1 SI NGLE- STAGE EVAPORATI VE COOLERS
2.1.1 Evaporative Media (Linmted specie of wood)
2.1.2 WAt er Reservoirs
2.1.3 Automatic Flush (Electric Dunp) Valves and Tiners
2.2 TWDO STAGE (COVPOUND) EVAPORATI VE COOLERS
2.2.1 I ndirect Section
2.2.1.1 Heat Exchanger
2.2.1.2 Evaporative Media
2.2.1.3 Reci rcul ati ng Punp
2.2.1.4 Secondary Air Exhaust Fan
2.2.1.5 Filter Rack
2.2.1.6 Conponent Casi ng
2.2.2 Direct Section
2.2.2.1 Evaporative Media
2.2.2.2 WAt er Reservoirs
2.2.2.3 Automatic Flush (Electric Dunp) Valves and Tiners
2.3 FAN PLENUMS
2.4 Bl RD SCREENS, FRESH Al R | NTAKE HOODS, AND DUCTWORK
2.5 THERMOSTATS, AUTOVATI C DAMPERS, AND DAMPER ACTUATORS
2.6 ROOF CURBS

SECTION 23 76 00.00 20 Page 1



>
4
w

ww

PrRwWWN R

3.
3

NN NN
R © 0~
[y

VI BRATI ON | SCLATCRS
PLUMBI NG
MOTORS AND MOTOR STARTERS
WATER TREATMENT UNI T FOR THE EVAPCRATI VE COOLI NG SYSTEM
REFI NED CELLULCSE FI BERS REQUI REMENTS FOR EVAPCRATI VE MEDI A

EXECUTI ON

| NSTALLATI ON

FI ELD TESTI NG AND BALANCI NG
.1 Evaporative Cool ers Tests
.2 Control Sequences

WASTE MANAGEMENT

SCHEDULE

NN

End of Section Table of Contents --

SECTION 23 76 00.00 20 Page 2



Rk R Sk kR IR Rk I kS S S S S I ARk Ik kS R R Rk S O R Rk Ik kb S I R b o

USACE / NAVFAC / AFCESA / NASA UFGS-23 76 00.00 20 (July 2006)
Preparing Activity: NAVFAC Super sedi ng
UFGS-23 76 00.00 20 (April 2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2009

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

SECTI ON 23 76 00.00 20

EVAPCRATI VE COCLI NG SYSTEM
07/ 06

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

NOTE: This gui de specification covers the
requi renents for evaporative cool ers including roof
curbs on which they are nounted.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

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

Comment s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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NOTE: The cool ers covered in this specification are
i ntended for use in areas where climatic conditions
general ly provide dry-bulb tenperatures in excess of
29 degrees C 85 degrees F and concurrent wet-bulb
tenperatures bel ow 21 degrees C 70 degrees F.
Moder at e success can be expected with wet-bulb
tenperatures as high as 24 degrees C 76 degrees F;
however, for general practice, use of the coolers
with prevailing wet-bulb tenperatures above 22
degrees C 72 degrees F is not recommended. Conform
to DOD 4270.1-Mfor the selection of evaporative
cool ers

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

SECTION 23 76 00.00 20 Page 3



1. Dry-bulb tenperature entering and | eaving the
evapor at or cool ers.

2. Wet-bulb tenperature entering the evaporator
cool er.

3. Air quantity and static pressure.
4, Motor rpm volts, and anperes

5. Air outlet velocity in ms or fpm

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

PART 1 GENERAL

1.1 REFERENCES

EE R R R R I I R R I I I R R R R S R R R I R I Rk I I I R O S 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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

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

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

ASHRAE 52. 2 (2007; Addenda B 2008; Errata 2009) Met hod

of Testing CGeneral Ventilation
Air-d eaning Devices for Renoval
Efficiency by Particle Size

ASHRAE 55 (2004; Interpertation 1: 2005; Errata
2006; Interpertation 2:2007; Errata 2007;
Addendas a & B 2008) Thernal Environnental
Condi tions for Human Cccupancy

ASHRAE 62. 1 (2007; I NT 2007; |INT 2-15 2008; Errata

2008; Addenda a, b, e, f and h 2008)
Ventilation for Acceptable Indoor Air
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Quality
ASTM | NTERNATI ONAL ( ASTM

ASTM A 123/ A 123M (2008) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A 653/ A 653M (2008) Standard Specification for Steel

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

NEMA

NEMA

NEMA

NFPA

NFPA

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

B 117 (2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

D 1654 (2008) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronment s

D 202 (2008) Sanpling and Testing Untreated
Paper Used for Electrical Insulation

D 374 (1999; R 2004) Thickness of Solid
El ectrical Insulation

D 374M (1999; R 2005) Thickness of Solid
El ectrical Insulation (Metric)

E 2129 (2005) Standard Practice for Data
Coll ection for Sustainability Assessnent
of Buil ding Products

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ICS 2 (2000; Errata 2002; R 2005; Errata 2006)
Standard for Industrial Control and
Systenms: Controllers, Contractors, and
Overl oad Rel ays Rated Not More than 2000
Volts AC or 750 Volts DC. Part 8 -
Di sconnect Devices for Use in Industrial
Control Equi pnment

ICS 6 (1993; R 2006) Standard for Industrial
Control s and Systens Encl osures

MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

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

70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systens
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1.

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

SIVACNA 1966 (2005) HVAC Duct Construction Standards
Metal and Flexible

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER | NDUSTRY ( TAPPI)
TAPPI T403 OM (2002) Bursting Strength of Paper
TAPPI T404 CM (1992) Tensile Breaking Strength and
El ongati on of Paper and Paperboard (Using
Pendul um Type Tester)

TAPPI T410 OM (2008) G anmage of Paper and Paperboard
(Wi ght Per Unit Area)

TAPPI T456 OM (2003; Corrected 2005) Wet Tensile
Breaki ng Strength of Paper and Paperboard
("Wet Tensile Strength")

TAPPI T487 PM (1999) Fungus Resi stance of Paper and
Paper board

.2 GENERAL REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, with the
followi ng additions and nodifications. Provide water treatnment and
positive water bleed-off for the evaporative cooling system The col or of
finished coat, lubrication, and treatnent for fungus resistance shall be
the manufacturer's standard. Provide solenoid valves in water supply
lines. Furnish starting switch separated fromcoolers, integral with the
thernmostat control. [Provide manual reset control for notors rated greater
than 3/4 kW one hp.] [Provide air filters for air inlets for rotary-type
evaporator cool ers.]

3 SUBM TTALS

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: Submittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determining if a submittal for the item
shoul d be required.

A “G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the submittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnment approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used followi ng the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident

SECTION 23 76 00.00 20 Page 6



Management System (RMB) 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
proj ects.

Submittal items not designated with a "G' are
considered as being for information only for Arny

projects and for Contractor Quality Control approval
for Navy projects.

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

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the CGovernment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Draw ngs
Evaporative cooling system
SD- 03 Product Data
Evaporative cool ers
Roof curbs
Vi bration isolators
Local / Regi onal WMaterials
Submit docunentation indicating distance between nmanufacturing
facility and the project site. Indicate distance of raw materi al
origin fromthe project site. Indicate relative dollar val ue of
| ocal /regional materials to total dollar value of products
i ncluded in project.]
Envi ronnment al Dat a]
SD-06 Test Reports
Corrosion protection tests
Cool er efficiency tests
Evaporative coolers tests
SD- 10 Operation and Mi ntenance Dat a
Evaporative cool ers, Data Package 2
Water treatnent unit, Data Package 3
Subnmit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.
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4 CORROSI ON PROTECTI ON TESTS

Comply with [ASTM A 123/ A 123M [ASTM A 653/ A 653N or protect the

equi pnent with a corrosion-inhibiting coating or paint systemthat has
proved capabl e of satisfactorily wi thstanding corrosion in accordance wth
ASTM B 117. Test 125 hours for equipnent installed indoors and 500 hours
for equi prment installed outdoors or subjected to marine atnosphere. Each
speci men shall have a standard scratch as defined in ASTM D 1654.

4.1 Corrosion Criteria

Upon conpl etion of exposure, coating or paint shall show no indication of
deterioration or |oss of adhesion, indication of rust, or corrosion
extending further than 3 nmr 1/8 inch on either side of original scratch

. 4.2 Thi ckness of Coating

Thi ckness of coating or paint systemon the equi pnent shall be identical to
that on the test specinmens with respect to materials, conditions of
application, and dry filmthickness.

.5 LABORATCORY TEST

Conduct the test with entering air at 35 degrees C, dry-bulb, plus or minus
2.78 degreees C and a spread between wet-bulb and dry-bul b tenperature of

m nus 4 degrees C plus or mnus 3 degrees C. Show the capacity in liter
per second (L/s) and efficiency. Meet the foll ow ng requirenents:

Evapor ati ve Cool er M ni num Effi ci ency, Percent

Si ngl e Stage 80

Two St age I ndi rect Section, 60; Direct Section, 90
T1-T2

Efficiency = X 100 percent
T1- Tw

where: T1 is the entering dry-bulb tenmperature in degrees C
T2 is the leaving dry-bulb tenperature in degrees C
Twis the entering wet-bulb tenperature in degrees C

Conduct the test with entering air at 95 degrees F, dry-bulb, plus or mnus
5 degrees F and a spread between wet-bulb and dry-bulb tenperature of 25
degrees F plus or minus 5 degrees F. Show the capacity in cubic feet per
mnute (cfn) and efficiency. Meet the follow ng requirenents:

Evapor ative Cool er M ni mum Ef fi ci ency, Percent

Si ngl e St age 80

Two St age I ndi rect Section, 60; Direct Section, 90
T1-T2

Efficiency = x 100 percent
T1-Tw

where: T1 is the entering dry-bulb tenmperature in degrees F
T2 is the leaving dry-bulb tenperature in degrees F
Twis the entering wet-bulb tenperature in degrees F

SECTION 23 76 00.00 20 Page 8
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6 ENVI RONVENTAL REQUI REMENTS

For proper Indoor Environmental Quality, maintain positive pressure within
the building. Ventilation shall neet or exceed ASHRAE 62.1 and all

publ i shed addenda. Meet or exceed filter nmedia efficiency as tested in
accordance with ASHRAE 52.2. Thermal confort shall neet or exceed ASHRAE 55.

7 SUSTAI NABLE DESI GN REQUI REMENTS

7.1 Local / Regi onal Materials

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

NOTE: Using local materials can help mninize
transportation inpacts, including fossil fuel
consunption, air pollution, and | abor

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

Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [500][__ ] mle [800]]__ ] kilonmeter radius from
the project site, if available froma mninumof three sources.

7.2 Envi ronnent al Dat a

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: ASTM E 2129 provides for detailed
docunent ati on of the sustainability aspects of
products used in the project. This |evel of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the

sustainability of these products.
EE IR I Sk I S O kS S I R Rk I S kS kS Rk I S S Rk I S kR Sk kS

[Submit Table 1 of ASTM E 2129 for the foll ow ng products: |

PART 2 PRODUCTS

2.

2.

1 SI NGLE- STAGE EVAPORATI VE COOLERS

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Efficient cooling equi pment and conponents
contribute to the followi ng LEED credits: EA
Prerequisite 2; EAL.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o
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NOTE: Singl e-stage evaporative cool ers are not
recomended in areas where tenperatures frequently
exceed 100 degrees F38 degrees C.

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

[Drip-type with stationary wetted pad] [Rotary-type] with revol ving drum or
disk. [Washer (elimnator) type.] Systemshall be 60 to 85 percent

ef fective.

1.1 Evaporative Media (Linmted specie of wood)

Refined cellulose fibers. [Inpregnate fibers with copper 8-quino-linolate
or other equivalent fungicides.] [Rotary filters with maxinunm 3 nfs 600 FPM

SECTION 23 76 00.00 20 Page 9



and 2 1/2 percent by-pass water flow through the rotary assenblies and

m ni murr 127 mm 5 inch depth of rotary sections.] [Wsher nedia consisting
of self-cleaning centrifugal brass spray nozzles, brass floodi ng nozzl es,
[copper] [or] [gal vanized steel] water piping, centrifugal water punp,
strainers, and a ninimum 24 gage [gal vani zed steel] [or] [al um nunj
elimnator with minimumfour surfaces and three bends in the airfl ow
direction.]

2.1.2 Wat er Reservoirs

Fabricate tank from m ni rum 20 gage zi nc-coated steel, bronze, or stainless
steel, with a capacity of 19 liters 5 gallons water for each 472 L/s of air
1,000 cubic feet of air per mnute passing through the cool er section

Coat the entire water reservoir surfaces with mninmumr 0.254 mr 10 nmils

bi t um nous coating after the fabrication

2.1.3 Automatic Flush (Electric Dunmp) Val ves and Tiners
Provi de cast bronze valves with neoprene-di aphram sol enoid and tiner.

2.2 TWO- STAGE ( COMPOUND) EVAPCRATI VE COOLERS

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

NOTE: An indirect-section evaporative cooler is the
first stage of cooling, which [owers both dry-bulb
and wet-bulb tenperatures of the incomng supply
air. This supply air is then passed through a
direct-section evaporative cool er which provides the
second stage of cooling. The first stage of cooling
is at constant humidity ratio, while the second
stage is at constant wet-bulb tenperature. An
automatic reservoir purges and drains conpletely
during off cycles to prevent biological growth.

This type is suitable for hot-dry clinmates.

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

Sel f -cont ai ned, packaged, pre-wired, and factory-fabricated evaporative
coolers with indirect and direct sections for two-stage cooling. System
shall be 100 to 115 percent effective.

2.2.1 I ndi rect Section

I ndirect sensible cooler with a conpl ete secondary evaporative cooling

system Include conponents of heat exchanger, evaporative nedia,
recirculating punp with suction strainer, sunp drain, overflow, automatic
fill and | evel control, secondary air exhaust fan, and distribution head

and internal piping. House all conponents in a comobn casing.

2.2.1.1 Heat Exchanger

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

NOTE: Shel |l -and-tube design generally achi eves 55
to 60 percent efficiency; and the flat-plate, cross
flow air-to-air design generally achieves 65 to 85
percent efficiency. Cooling tower coil design may
be the nost efficient method of all three choices,
generally used in industrial areas where the outdoor
wet bulb tenperature is 7 degrees C 45 degrees F or
below. This third design can maintain space

SECTION 23 76 00.00 20 Page 10



conditions simlar to those achi eved with nechani ca

refrigeration.
EE IR I Sk S S I S S I R R Rk Ik S S bk Sk S kS I kS kR Sk

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

NOTE: UWV-C enitters inprove air quality and reduce
energy consunption by renoving and inhibiting

germ cidal growth. C eaning nmaintenance costs are
al so reduced.

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

a. Shell-And-Tube Design: Fabricate tubes and tube sheets from
[gal vani zed steel] [stainless steel] [alum nun] [polystyrene] [or]
[copper]. Tube interiors shall be bonded with an epoxy coated
crystalline surface or equivalent. Protect tube sheets with a
bi tum nous coating applied after fabrication. Provide the
interior of heat exchanger enclosure with 25 nm one inch thick
neoprene-coated fiberglass or equivalent insulation

b. Flat Plate, Cross-Flow Air-To-Air, Design: Fabricate the heat
exchanger of [alum num [stainless steel] [gal vanized steel] [or]
[copper] with a water absorbent coating applied to the secondary
or wet air surface.

c. Cooling Tower Coil Design: Transport chilled water fromthe
direct evaporative cooler, and circulate this chilled water
through a cooling coil fabricated of copper tubing expanded into
al um num fins

Utraviolet light C band (UV-C) emitters shall be incorporated downstream
of heat exchangers and above drain pans to control airborne and surface

m crobial growh and transfer. Applied units nmust be specifically

manuf actured for this purpose. Safety features shall be provided to linmit
hazard to operating staff. Units shall not produce ozone. Power out put
shall be [ ] watts. Power intensity shall be [ ] microwatts per
square cn inch.

.2.1.2 Evaporative Media

Sel f-cl eani ng evaporative nedi a capabl e of withstanding a maxi rumair face
velocity of 3.56 mls 700 fpnm without noisture carryover. Construct nedia
of refined cellulose fibers inpregnated with insoluble anti-rot salts and
ri gidifying saturants.

.2.1.3 Reci rcul ati ng Punp

Subnersi bl e punp with epoxy-coated cast-iron housing, corrosive resistant
base and cover, non-clog inpeller, screened intake, and pernmanently
[ubricated notor with thermal overload protection

2.2.1.4 Secondary Air Exhaust Fan

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

NOTE: Propeller fan wheels usually have two or nore
singl e thickness blades in a single ring enclosure.
Forward curved centrifugal fan wheels have small and
curved forward blades in the direction of the
wheel's rotation. The wheel type of such
centrifugal fans is often called "squirrel cage

SECTION 23 76 00.00 20 Page 11



wheel." Both fans run at a relatively |ow speed to
nmove a given anount of air. Use propeller fans

wi t hout attached ductwork; use centrifugal fans with
attached duct wor k.

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

a. Propeller Fan: Direct-drive propeller fan with all welded frane
and statically-dynam cally bal anced al um num bl ades. The exterior
and interior of the fan shall be epoxy primed prior to the
application of a baked enanel finish. The fan notor shall be
totally enclosed with permanently |ubricated ball bearings.

b. Centrifugal Fan: Belt-drive or direct-drive centrifugal fan with
forward curved bl ades. Construct scrolls, wheels, and inlet cones
of [steel] [or] [alum num with corrosion resistant finish.

Attach the fan to a welded steel franme designed to support the
entire fan and notor assenbly. Select V-belt sheaves based on a
mnimumof 1.3 tinmes the notor naneplate power. Provide these
sheaves to have critical speed at |east 20 percent higher than the
maxi mum oper ati ng speed.

2.2.1.5 Filter Rack

Wat er resistant pernmanent franme with 50 mr 2 inch thick di sposable
fiberglass or equival ent nedi um

.2.1.6 Conponent Casi ng

Construct casing of mninmum 14 gage gal vani zed steel panels secured to a
wel ded steel angle frame. Exterior panels shall be renovable to permt
access to any interior conponent. Coat with epoxy on frane nenbers, sunp
drains, entire casing bottomand interior wet surfaces. Exterior stee
surfaces shall be primed with epoxy and finished with baked enanel.
Terminate all exterior wiring in a weathertight junction box |ocated
outside of the casing. Provide hoisting lug for installation

.2.2 Direct Section

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: For two-stage evaporative cooling systens,
maj or nmanufacturers often use direct evaporative
cool ers

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Except as nodified, direct evaporative cooler [Drip-type with stationary
wetted pad] [Rotary-type] with revolving drumor disk. [Wsher (elimnator

type)].
.2.2.1 Evaporative Media

Refined cellulose fibers. [Inpregnate fibers with copper 8-quino
linolate.] [Rotary filters with maximumr 3 nmi's 600 fpnm and 2 1/2 percent

by- pass water flow through the rotary assenblies and mni nunr 127 mr 5 inch
depth of rotary sections.] [Washer nedia consisting of self-cleaning,
centrifugal brass spray nozzles, brass flooding nozzles, [copper] [or]

[gal vani zed steel] water piping, centrifugal water punp, strainers, and a
m ni mum 24 gage [gal vani zed steel] [or] [alum nun elimnator with m ni num
four surfaces and three bends in the airflow direction.]

SECTION 23 76 00.00 20 Page 12



2.

.2.2.2 Wat er Reservoirs

Fabricate tank from m ni rum 20 gage zi nc-coated steel, bronze, or stainless
steel, with a capacity of 19 liters 5 gallons water for each 472 L/s of air
1,000 cubic feet of air per minute passing through the cool er section

Coat the entire reservoir surfaces with nininmumr 0.254 my 10 nils bitum nous
coating applied after fabrication

.2.2.3 Automatic Flush (Electric Dunp) Val ves and Tiners

Provi de cast bronze val ves w th neoprene-di aphragm sol enoid and ti ner.

.3 FAN PLENUMS

Provi de gaskets for plenumcovers on all edges which contact sides of
sheet-nmetal plenumwi th continuous 3 mr 1/8 inch thick butyl-rubber gasket
with pressure sensitive backing. Insulate plenuminterior, including
covers with duct liner. Provide fresh-air intake hoods with bird screens.
Install automatic danpers in the fresh-air intake hoods.

.4 Bl RD SCREENS, FRESH Al R | NTAKE HOODS, AND DUCTWORK

Section 23 00 00 Al R SUPPLY, DI STRIBUTION, VENTILATI ON, AND EXHAUST SYSTEMS.

.5 THERMOSTATS, AUTOVATI C DAMPERS, AND DAMPER ACTUATORS

Section 23 09 53.00 20 SPACE TEMPERATURE CONTRCL SYSTEMS

.6 ROCF CURBS

Provide factory-fabricated sheet-steel structural nenbers. The curbs shal
have hi gh | oad-bearing capacities attained by a system of interna

bul kheads, wel ded into position at logical intervals along the |Iength of
rails. Provide mnimunm 100 nr 4 inch cants, 50 by 150 nmr 2 by 6 inch
factory-installed wood nailers, and fully mtered end sections. Use wel ded
18 gage gal vani zed steel shell, base plate, and counterfl ashing.

.7 VI BRATI ON | SOLATORS

[ Factory-fabricated, high static and double deflection type. Mld netal
parts in oil-resistant neoprene, with color codes by type and size for
identification of capacity. Provide bottomsteel plates with bolt holes
for bolting to equi pment bases to prevent novenment of equipnent.] [ Section
22 05 48.00 20 MECHANI CAL SOUND VI BRATI ON AND SEI SM C CONTROL. ]

. 8 PLUMBI NG

Section 22 00 00 PLUMVBI NG SYSTEMS

9 MOTORS AND MOTCOR STARTERS

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: The notor control requirenents should be
coordinated with the Electrical Section and will
depend on field conditions. The follow ng types of
motor starters should be used as a guide only. \When
el ectrical equipnment is connected to heavily | oaded,
power circuits the starting current may cause
excessi ve voltage drop
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Mot or kW Vol t age Type Starter

Up to 1/4 120 Manual or automatic

1/4 to 5 1/2 208- 230 Across-the-line magnetic

51/2 to 11 208- 230 Across-the-1ine magnetic,
part wi nding or we-delta

11 to 22 460 Across-the-1ine magnetic
part wi nding or we-delta

Above 11 208- 230 Part wi nding or we-delta

Above 22 460 Part winding or we-delta

Mot or hp Vol t age Type Starter

Up to 1/4 120 Manual or automatic

1/3 to 7 1/2 208- 230 Across-the-line magnetic

7 1/2 to 15 208- 230 Across-the-1line magnetic,
part w nding or we-delta

15 to 30 460 Across-the-1ine magnetic,
part wi nding or we-delta

Above 15 208- 230 Part wi nding or we-delta

Above 30 460 Part winding or we-delta

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NEMA M5 1 and NEVA I CS 2 and NEMA I CS 6 with electrical characteristics as
indicated. Mtors less than 3/4 kW 1 hp shall nmeet NEMA Hi gh Efficiency
requirenents. Mdtors 3/4 kW1 hp and | arger shall neet NEMA Prem um
Efficiency requirenents. Mtor shall be [variabl e speed] [open]

[dripproof] [totally-enclosed, [non-ventilated] [or] [fan-cooled] ]

[ expl osion-proof]. Mdtor starters shall be [[rmanual]

[ magneti c-across-the-line] [reduced-voltage] [part-w nding] [we-delta]

type with [general -purpose] [weather resistant] [watertight]

[ expl osi on-proof] enclosure] [manufacturer's standard].
2.10 WATER TREATMENT UNI T FOR THE EVAPORATI VE COOLI NG SYSTEM
Provi de conplete and ready for operation,
unit for [chem cal][ozone] treatnment of water,
manuf act urer of evaporative cool ers.

factory packaged water treatnent
as recommended by the

2.11 REFI NED CELLULCSE FI BERS' REQUI REMENTS FOR EVAPCRATI VE MEDI A
Test Requi renent s Test Met hod
Basi s wei ght
24 by 36, 500 21.34 kg plus or TAPPI T410 OM
sheet s m nus 0.5 kg
Mul | en 42 m nutes TAPPI T403 OM
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Test

Cal i per

Tensile, dry

Tensil e, wet

Absor ption

Fungus resi stance

Test

Basi s wei ght
24 by 36, 500
sheets

Mul | en

Cal i per

Tensile, dry

Tensil e, wet

Absor ption

Fungus resi stance

Requi renent s

0.14 to 0.15 Mm

18 minutes

25 percent of dry
after 1 mnute age
at 110 degrees C
19 mmto 28 mm

Satisfactory at 2
weeks incubation

Requi renent s

47 | b. plus or
mnus 1 |b.

42 m nutes

0.0054 to
0. 0058-i nch

18 minutes
25 percent of dry
after 1 mnute age

at 230 degrees F

12/ 16 inch to
18/ 16 inch

Satisfactory at 2
weeks i ncubation

Test Met hod

ASTM D 374,
Met hod A

TAPPI T404 CM

TAPPI T456 OM

ASTM D 202

TAPPI T487 PM

Test Met hod

TAPPI T410 OM

TAPPI T403 OM

ASTM D 374,
Met hod A

TAPPI T404 CM
TAPPI T456 OM

ASTM D 202

TAPPI T487 PM

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installati on of evaporative coolers shall conformw th NFPA 90A, SMACNA 1966,
recomrendations and printed instructions of the manufacturer, and details
and notes indicated. Provide nounting and supporting of thernostats,

ducts, piping, roof curbs, equipnent, accessories, and appurtenances,
including but not Iimted to structural supports, hangers, vibration

i solators, stands, clanp and brackets, and access doors. Electric

i solation shall be provided between dissinilar nmetals for the purpose of

m nim zing galvanic corrosion. Electrical work shall conformw th NFPA 70
and Division 16, Electrical. Equip electric notor-driven equipnent with
notor starters, fused-disconnect switches, and controls. Provide manual or
automatic control, protective devices, and control wiring for operations as
i ndi cat ed.
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3.2 FI ELD TESTI NG AND BALANCI NG

Verify equipment is properly installed, connected, and adjusted. Adjust
evaporative coolers to produce air quantities at the conditions indicated.
Use Pitot or electronic instrunent to neasure air quantities. Set contro
devices to control at the points indicated. Lubricate bearings and check
the speed and direction of rotation of each fan. Check the running current
of each motor. Furnish water analysis and sufficient chemcals to
initially place the evaporative systemin service. [Provide same chemcals
used at station's cooling towers.]

3.2.1 Evaporative Cool ers Tests
Per f orm mi ni mum 4- hour cool er efficiency tests of each cooler. Record test
data in typed tabulation form no less than 2 days before the final tests
of entire systens indicating the foll ow ng:
a. Tine, date, and duration of test
b. Dry-bulb tenperature entering and | eaving the evaporizer coolers
c. Wet-bulb tenperature entering the evaporizer cooler
d. Air quantity and static pressure
e. Mtor rpm- voltneter and amreter readi ngs
f. AT outlet velocity m's fpm
g. Evaporative cool er-nmake, nodel and size
3.2.2 Control Sequences
[As indicated] [Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS]

3.3  WASTE MANAGEMENT

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

NOTE: Diverting waste fromthe landfill contributes
to the following LEED credit: MR2. Coordinate with
Section 01572 CONSTRUCTI ON AND DEMOLI TI ON WASTE
MANAGEMENT.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Separate waste in accordance with the Waste Managenent Pl an, placing copper
materials in designated areas for reuse. Close and seal tightly all partly
used adhesives and solvents; store protected in a well-ventil ated,
fire-safe area at noderate tenperature.

3.4 SCHEDULE

Some netric nmeasurenments in this section are based on mathenmatica
conversion of inch-pound neasurenents, and not on netric neasurenents
conmonly agreed on by the manufacturers or other parties. The inch-pound
and netric nmeasurenments shown are as foll ows:
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Pr oduct s | nch- Pound

- ____

End of Section --
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