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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  evapor at i ve cool i ng syst ems.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s evapor at i ve 
cool i ng syst ems.   As ment i oned i n t he ASHRAE 
Handbook Appl i cat i ons,  evapor at i ve cool i ng syst ems 
pr ovi de l i f e cycl e cost  savi ngs i n many ar eas of  t he 
U. S.   Evapor at i ve cool i ng may be used f or  t ot al  
cool i ng or  f or  pr ecool i ng of  out door  or  mi xed r et ur n 
ai r .   Ot her  pot ent i al  uses ar e al so addr essed i n t he 
ASHRAE Handbook Appl i cat i ons.   The cool er s cover ed 
i n t hi s speci f i cat i on ar e i nt ended f or  use i n ar eas 
wher e cl i mat i c condi t i ons gener al l y pr ovi de dr y- bul b 
t emper at ur es i n excess of  29 degr ees C 85 degr ees F 
and concur r ent  wet - bul b t emper at ur es bel ow 21 
degr ees C 70 degr ees F.   Moder at e success can be 
expect ed wi t h wet - bul b t emper at ur es as hi gh as 24 
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degr ees C 76 degr ees F;  however ,  f or  gener al  
pr act i ce,  use of  t he cool er s wi t h pr evai l i ng 
wet - bul b t emper at ur es above 22 degr ees C 72 degr ees F
 i s not  r ecommended.   Types of  evapor at i ve cool i ng 
equi pment  ar e descr i bed i n t he ASHRAE Handbook 
Syst ems and Equi pment .   Use of  evapor at i ve i s 
f ur t her  di scussed i n UFC 3- 410- 01 Heat i ng,  
Vent i l at i ng,  and Ai r  Condi t i oni ng Syst ems.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

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

AHRI  410 ( 2001;  Addendum 1 2002;  Addendum 2 2005;  
Addendum 3 2011)  For ced- Ci r cul at i on 
Ai r - Cool i ng and Ai r - Heat i ng Coi l s

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
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St r uct ur al  St eel

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A240/ A240M ( 2023a)  St andar d Speci f i cat i on f or  
Chr omi um and Chr omi um- Ni ckel  St ai nl ess 
St eel  Pl at e,  Sheet ,  and St r i p f or  Pr essur e 
Vessel s and f or  Gener al  Appl i cat i ons

ASTM A924/ A924M ( 2022a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM A1011/ A1011M ( 2023)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM B117 ( 2019)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B696 ( 2000;  R 2023)  St andar d Speci f i cat i on f or  
Coat i ngs of  Cadmi um Mechani cal l y Deposi t ed

ASTM E2016 ( 2022)  St andar d Speci f i cat i on f or  
I ndust r i al  Woven Wi r e Cl ot h

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 2 ( 2000;  R 2020)  I ndust r i al  Cont r ol  and 
Syst ems Cont r ol l er s,  Cont act or s,  and 
Over l oad Rel ays Rat ed 600 V

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 10. 01 ( 1982;  E 2004)  Hot - Appl i ed Coal  Tar  Enamel  
Pai nt i ng Syst em

SSPC Pai nt  16 ( 2023)  Coal  Tar  Epoxy- Pol yami de Bl ack ( or  
Dar k Red)  Pai nt

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 200- 1- 13 ( 2016)  Envi r onment al  Qual i t y - -  Mi ni mi zi ng 
t he Ri sk of  Legi onel l osi s Associ at ed wi t h 
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Bui l di ng Wat er  Syst ems on Ar my I nst al l at i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 94 ( 2023;  Repr i nt  Jan 2024)  UL St andar d f or  
Saf et y Test s f or  Fl ammabi l i t y  of  Pl ast i c 
Mat er i al s f or  Par t s i n Devi ces and 
Appl i ances

UL 507 ( 2017;  Repr i nt  Aug 2018)  UL St andar d f or  
Saf et y El ect r i c Fans

UL 746C ( 2018;  Repr i nt  Nov 2023)  UL St andar d f or  
Saf et y Pol ymer i c Mat er i al s -  Use i n 
El ect r i cal  Equi pment  Eval uat i ons

UL 900 ( 2015;  Repr i nt  Aug 2022)  UL St andar d f or  
Saf et ySt andar d f or  Ai r  Fi l t er  Uni t s

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G" .   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
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cl assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Let t er  Of  Qual i f i cat i on

Manuf act ur er ' s Aut hor i zed Ser vi ce Repr esent at i ve;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Evapor at i ve Cool er s;  G[ ,  [ _____] ]

Ai r  Washer s;  G[ ,  [ _____] ]

Wat er  Tanks;  G[ ,  [ _____] ]

[ Ther most at s;  G[ ,  [ _____] ]

] Cor r osi on Coat i ng;  G

SD- 06 Test  Repor t s

Per f or mance Test s;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Test  Pr ocedur es;  G[ ,  [ _____] ]

Ener gy Ef f i c i ent  Pr oduct s f or  Evapor at i ve Cool er ;  S[ ,  [ _____] ]

Syst em Di agr ams;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s;  G[ ,  [ _____] ]

Oper at i onal  Tr ai ni ng;  G[ ,  [ _____] ]

1. 3   ADMI NI STRATI VE REQUI REMENTS

1. 3. 1   Coor di nat i on of  Tr ades

Fur ni sh t ank suppor t s,  pi pi ng of f set s,  f i t t i ngs,  and any ot her  accessor i es 
as r equi r ed t o pr ovi de a compl et e and f unct i onal  syst em i n accor dance wi t h 
t he manuf act ur er ' s publ i shed cr i t er i a f or  t he t ype of  syst em i nst al l ed and 
t o el i mi nat e i nt er f er ence wi t h ot her  const r uct i on.
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1. 4   QUALI TY CONTROL

1. 4. 1   St andar d Pr oduct s

Pr ovi de evapor at i ve ai r - cool i ng equi pment  desi gned and assembl ed by a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  syst ems t hat  ar e of  
a s i mi l ar  desi gn,  wor kmanshi p,  capaci t y,  and oper at i on.   Syst ems of  
s i mi l ar  desi gn and capaci t y must  have been i n sat i sf act or y commer ci al  or  
i ndust r i al  use f or  2 year s bef or e bi d openi ng.   The 2 year s must  be 
sat i sf act or i l y  compl et ed by a syst em whi ch has been sol d or  i s of f er ed f or  
sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  
cat al ogs,  or  br ochur es.   Syst ems havi ng l ess t han a 2- year  f i el d ser vi ce 
r ecor d wi l l  be accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d 
oper at i on,  f or  not  l ess t han 6000 hour s excl usi ve of  t he manuf act ur er ' s 
f act or y t est s,  can be shown.   The syst em must  be suppor t ed by a 
Manuf act ur er ' s Aut hor i zed Ser vi ce Repr esent at i ve.

1. 4. 2   Manuf act ur er ' s Repr esent at i ve

Per f or m t he wor k speci f i ed i n t hi s sect i on under  t he super vi s i on of  a 
manuf act ur er ' s aut hor i zed r epr esent at i ve.   Pr ovi de manuf act ur er - appr oved 
i nst al l at i on dr awi ngs,  t est  pr ocedur es,  and t est  r esul t s.

a.   The Manuf act ur er ' s Repr esent at i ve must  have no l ess t han 3 cont i nuous 
year s of  exper i ence di r ect l y i nvol ved i n t he desi gn and i nst al l at i on 
of  evapor at i ve ai r - cool i ng equi pment ,  and have ser ved i n a s i mi l ar  
capaci t y on no f ewer  t han f i ve pr oj ect s of  s i mi l ar  s i ze and scope 
dur i ng t hat  per i od.   Submi t  a l et t er  of  qual i f i cat i on,  at  l east  2 
weeks pr i or  t o t he st ar t  of  wor k,  l i s t i ng t he act ual  exper i ence and 
t r ai ni ng of  t he Manuf act ur er ' s Repr esent at i ve.

b.   Submi t  i nst al l at i on dr awi ngs consi st i ng of  l ayout  of  equi pment  
i ncl udi ng assembl y and i nst al l at i on det ai l s and el ect r i cal  connect i on 
di agr ams.   I ncl ude on t he dr awi ngs any i nf or mat i on r equi r ed t o 
demonst r at e t hat  t he syst em has been coor di nat ed and wi l l  pr oper l y 
f unct i on as a uni t  and showi ng equi pment  r el at i onshi p t o ot her  par t s 
of  t he wor k,  i ncl udi ng cl ear ances r equi r ed f or  oper at i on and 
mai nt enance.   Concur r ent  wi t h i nst al l at i on dr awi ngs,  submi t  
manuf act ur er ' s cer t i f i cat i on of  i nst al l at i on dr awi ngs.

c.   Submi t  pr oposed t est  pr ocedur es f or  per f or mance t est s of  syst ems,  at  
l east  2 weeks pr i or  t o t he st ar t  of  r el at ed t est i ng.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  
cont ami nant s.   St or e equi pment  i n shi ppi ng cr at es and or i gi nal  packagi ng 
cont ai ner s unt i l  r eady t o i nst al l .   When r equi r ed t o be r emoved f or  
i nspect i on;  r epackage t o pr ot ect  equi pment .   I n t he event  or i gi nal  
packagi ng mat er i al  i s  no l onger  sui t abl e f or  st or i ng t he equi pment  or  i t s 
component s,  pr ovi de st or age cont ai ner s agr eed t o by t he gover nment .

PART 2   PRODUCTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  Ar my pr oj ect s,  mi ni mi ze t he r i sk of  
l egi onel l osi s i n bui l di ng wat er  syst em by f ol l owi ng 
gui dance i n t he U. S.  Ar my Cor ps of  Engi neer s 
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Engi neer i ng Manual  EM 200- 1- 13.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 1   SYSTEM DESRI PTI ON

Pr ovi de wat er  t r eat ment  and posi t i ve wat er  bl eed- of f  f or  t he evapor at i ve 
ai r - cool i ng equi pment .   The col or  of  f i ni shed coat ,  l ubr i cat i on,  and 
t r eat ment  f or  f ungus r esi st ance must  be t he manuf act ur er ' s st andar d.   
Pr ovi de sol enoi d val ves i n wat er  suppl y l i nes.   Fur ni sh st ar t i ng swi t ch 
separ at ed f r om cool er s,  [ as a st and- al one swi t ch] [ i nt egr al  wi t h t he 
t her most at  cont r ol ] [ as par t  of  t he DDC cont r ol s] . [   Pr ovi de manual  r eset  
cont r ol  f or  mot or s r at ed gr eat er  t han 3/ 4 kW one HP. ] [   Pr ovi de ai r  
f i l t er s f or  ai r  i nl et s f or  r ot ar y- t ype evapor at i ve cool er s. ] [   Mi ni mi ze 
t he r i sk of  Legi onel l osi s by f ol l owi ng t he gui dance i n EM 200- 1- 13. ]

2. 2   PRODUCT SUSTAI NABI LI TY CRI TERI A

For  pr oduct s i n t hi s sect i on,  wher e appl i cabl e and t o ext ent  al l owed by 
per f or mance cr i t er i a,  pr ovi de and document  t he f ol l owi ng:

2. 2. 1   Ener gy Ef f i c i ent  Pr oduct s f or  Evapor at i ve Cool er s

Pr ovi de equi pment  meet i ng t he ef f i c i ency r equi r ement s as st at ed wi t hi n 
t hi s sect i on and pr ovi de document at i on i n conf or mance wi t h Sect i on 01 33 29
 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI CI ENT PRODUCTS.

2. 3   MATERI ALS AND EQUI PMENT

2. 3. 1   St andar d Pr oduct s

Pr ovi de evapor at i ve ai r - cool i ng equi pment  desi gned and assembl ed by a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  syst ems t hat  ar e of  
a s i mi l ar  desi gn,  wor kmanshi p,  capaci t y,  and oper at i on.   Syst ems of  
s i mi l ar  desi gn and capaci t y must  have been i n sat i sf act or y commer ci al  or  
i ndust r i al  use f or  2 year s bef or e bi d openi ng.   The 2 year s must  be 
sat i sf act or i l y  compl et ed by a syst em whi ch has been sol d or  i s of f er ed f or  
sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  
cat al ogs,  or  br ochur es.   Syst ems havi ng l ess t han a 2- year  f i el d ser vi ce 
r ecor d wi l l  be accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d 
oper at i on,  f or  not  l ess t han 6000 hour s excl usi ve of  t he manuf act ur er ' s 
f act or y t est s,  can be shown.   The syst em must  be suppor t ed by a 
Manuf act ur er ' s Aut hor i zed Ser vi ce Repr esent at i ve.

2. 3. 2   Asbest os Pr ohi bi t i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph f or  Ar my onl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Asbest os and asbest os- cont ai ni ng pr oduct s wi l l  not  be accept ed.

2. 3. 3   Namepl at es

Al l  equi pment  must  have a namepl at e t hat  i dent i f i es t he manuf act ur er ' s 
name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number .

2. 3. 4   Equi pment  Guar ds and Access

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Cat wal ks,  l adder s,  and guar dr ai l s may be 
r equi r ed.   I f  so,  sel ect  t he appl i cabl e i t em and 
i ndi cat e on dr awi ngs.   I f  not  appl i cabl e,  del et e t he 
ent i r e sent ence wi t hi n t he br acket s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ful l y encl ose or  guar d bel t s,  pul l eys,  chai ns,  gear s,  coupl i ngs,  
pr oj ect i ng set scr ews,  keys,  and ot her  r ot at i ng par t s exposed t o per sonnel  
cont act  accor di ng t o OSHA r equi r ement s.   Hi gh t emper at ur e equi pment  and 
pi pi ng exposed t o cont act  by per sonnel  or  wher e i t  cr eat es a pot ent i al  
f i r e hazar d must  be pr oper l y guar ded or  cover ed wi t h i nsul at i on of  a t ype 
speci f i ed. [   Pr ovi de cat wal ks,  oper at i ng pl at f or ms,  l adder s,  and 
guar dr ai l s wher e shown and const r uct  accor di ng t o Sect i on [ 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS] [ 05 51 33 METAL LADDERS] ] .

2. 4   PI PI NG COMPONENTS

Pi pi ng component s must  be as speci f i ed i n Sect i on 23 30 00 HVAC AI R 
DI STRI BUTI ON.

2. 5   SYSTEM COMPONENTS

2. 5. 1   Ai r  Suppl y,  Di st r i but i on,  Vent i l at i on and Exhaust

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Gas- f i r ed f ur naces,  whi ch ar e of t en used i n 
conj unct i on wi t h evapor at i ve ai r - cool i ng equi pment ,  
ar e speci f i ed i n Sect i on 23 54 19 BUI LDI NG HEATI NG 
SYSTEMS,  WARM AI R.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de duct wor k and r el at ed accessor i es,  i ncl udi ng ai r  f i l t er s and 
t er mi nal  uni t s,  as speci f i ed i n Sect i on 23 30 00 HVAC AI R DI STRI BUTI ON.

2. 5. 2   El ect r i cal  Component s

El ect r i cal  mot or - dr i ven equi pment  speci f i ed must  be pr ovi ded compl et e wi t h 
mot or ,  mot or  st ar t er ,  cont r ol s and appr opr i at e encl osur es.   Unl ess 
ot her wi se speci f i ed,  el ect r i c equi pment ,  i ncl udi ng wi r i ng,  must  be 
accor di ng t o Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Mot or  
cont r ol l er s,  cont act or s and over l oads must  compl y wi t h NEMA I CS 2.   
Encl osur es must  compl y wi t h NEMA I CS 6.   El ect r i cal  char act er i st i cs and 
encl osur e t ype must  be as shown.   I nt egr al  s i ze mot or s must  be t he pr emi um 
ef f i c i ency t ype i n accor dance wi t h NEMA MG 1.   Each mot or  must  be 
accor di ng t o NEMA MG 1 and must  be of  suf f i c i ent  s i ze t o dr i ve t he 
equi pment  at  t he speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng 
of  t he mot or .   Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  
devi ces r equi r ed f or  t he oper at i on speci f i ed,  and any cont r ol  wi r i ng 
r equi r ed f or  cont r ol s and devi ces,  but  not  shown,  must  be pr ovi ded.   Wher e 
t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er  may be pr ovi ded t o accompl i sh t he same 
f unct i on.   Sol i d- st at e var i abl e- speed cont r ol l er s must  be ut i l i zed f or  
0. 745 kW t hr ough 7. 45 kW f r act i onal  hp t hr ough 10 hp r at i ngs.   Pr ovi de 
adj ust abl e f r equency dr i ves f or  mot or s l ar ger  t han 10 hp.

a.  Pr ovi de pump mot or s wi t h moi st ur e- pr oof  wi ndi ngs and a f act or y 
i nst al l ed t hr ee conduct or  r ubber  sheat hed f l exi bl e cor d wi t h t he t hi r d 
wi r e bei ng t he gr oundi ng conduct or .
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b.  Pr ovi de [ dr i ppr oof ]  [ t ot al l y encl osed]  t ype pump mot or s,  sui t abl e f or  
t he avai l abl e el ect r i c ser vi ce.   Pr ovi de [ manual ]  [ magnet i c]  
acr oss- t he- l i ne t ype mot or  st ar t er  wi t h [ gener al  pur pose]  [ weat her  
r esi st ant ]  [ wat er t i ght ]  encl osur e.   Pr ovi de t her mal  over l oad 
pr ot ect i on i n t he st ar t er  or  i nt egr al  wi t h t he mot or .

2. 6   MI SCELLANEOUS MATERI ALS

Mat er i al s must  conf or m t o t he f ol l owi ng:

2. 6. 1   Al umi num Sheet s

ASTM B209M ASTM B209,  Al l oy 3003,  t emper  H14.

2. 6. 2   St eel  Sheet s,  Gal vani zed

ASTM A924/ A924M,  commer ci al  qual i t y.

2. 6. 3   St eel  Sheet s,  Uncoat ed

ASTM A1011/ A1011M,  hot - r ol l ed,  commer ci al  qual i t y.

2. 6. 4   St r uct ur al  St eel

ASTM A36/ A36M.

2. 6. 5   St ai nl ess St eel

ASTM A240/ A240M.

2. 6. 6   St r uct ur al  Pol ymer i c Component s

Component s made of  st r uct ur al  pol ymer i c mat er i al s must  meet  t he appl i cabl e 
r equi r ement s of  UL 746C.

2. 6. 7   Nonst r uct ur al  Pol ymer i c Component s

Component s not  made of  st r uct ur al  pol ymer i c mat er i al s must  meet  or  exceed 
t he r equi r ement s of  UL 94 f or  Cl assi f y i ng Mat er i al s 94HB.

2. 7   EVAPORATI VE COOLERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr i p t ype evapor at i ve cool er s ar e t he most  
wi del y used;  pads ar e uni f or ml y and suf f i c i ent l y 
wet t ed t o r educe scal e bui l dup.   I ndi r ect  
evapor at i ve cool er s ar e used when t he desi gner  
wi shes t o add no moi st ur e t o t he suppl y ai r .   Two 
st age cool er s i ncor por at e bot h i ndi r ect  and di r ect  
sect i ons t o pr ovi de l ower  suppl y t emper at ur es,  a 
degr ee of  humi di t y cont r ol .   I n gener al ,  a bl ow 
t hr ough uni t  can pr ovi de di schar ge ai r  t hat  i s  
s l i ght l y cool er  t han a compar abl e dr aw t hr ough 
uni t s.   I n addi t i on,  t he f an and mot or  i n a bl ow 
t hr ough uni t  i s  not  l ocat ed i n t he sat ur at ed ai r  
st r eam,  as i s t ypi cal l y t he case wi t h dr aw t hr ough 
uni t s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Uni t s must  be a sel f - cont ai ned [ di r ect ]  [ i ndi r ect ]  [ i ndi r ect / di r ect ]  
[ mul t i - st age] ,  weat her  r esi st ant  [ dr i p, ]  [ r ot ar y, ]  [ s l i nger ]  t ype,  [ bl ow 
t hr ough]  [ dr aw t hr ough]  and must  conf or m t o UL 507 and UL 746C.   Uni t  must  
be t he [ s i de]  [ or ]  [ ver t i cal  downbl ast ]  di schar ge t ype as i ndi cat ed.   A 
gui l l ot i ne t ype manual  wi nt er i z i ng damper  compl et e wi t h hol di ng r ack must  
be pr ovi ded on t he di schar ge si de of  each uni t .   Hol di ng r ack must  r et ai n 
damper  dur i ng oper at i ng season.

2. 7. 1   Fan Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nappl i cabl e mot or  encl osur es,  mot or  
st ar t er s,  and st ar t er  encl osur es wi l l  be del et ed.   
I n ar eas wher e sever e sand and dust  condi t i ons 
exi st ,  t ot al l y encl osed mot or s wi l l  be consi der ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The uni t  must  be t he cent r i f ugal  or  axi al  t ype,  compl et e wi t h mot or ,  dr i ve 
equi pment ,  and vi br at i on- i sol at i on suppor t s bet ween mot or  and f an 
housi ng.   Wat er  di st r i but or  or  r ot ar y wheel  mot or  must  be [ synchr oni zed t o 
st ar t  and st op wi t h t he f an uni t ]  [ separ at el y cont r ol l ed]  [ pr ovi ded wi t h a 
t i me del ay i n t he f an ci r cui t  t o al l ow medi a t o be t hor oughl y wet t ed 
bef or e ai r  f l ow st ar t s]  [ pr ovi ded wi t h a t i me del ay i n t he f an ci r cui t  t o 
al l ow medi a t o be t hor oughl y dr i ed bef or e ai r  f l ow t er mi nat es] . [   Remot e 
manual  swi t ch wi t h pi l ot  i ndi cat i ng l i ght  must  be pr ovi ded wher e 
i ndi cat ed. ]   Fan scr ol l  and wheel  must  be const r uct ed of  gal vani zed st eel ,  
al umi num,  st ai nl ess st eel ,  or  pol ymer i c mat er i al  wi t h st ai nl ess st eel ,  
hot - di p z i nc coat ed st eel  or  cadmi um coat ed st eel  shaf t .   Fan scr ol l  may 
be made of  a di f f er ent  mat er i al  t han t he wheel .   Bear i ngs must  be sl eeve 
t ype,  sel f - al i gni ng and sel f - oi l i ng wi t h oi l  r eser voi r s,  or  pr eci s i on 
sel f - al i gni ng r ol l er  or  bal l - t ype wi t h accessi bl e gr ease f i t t i ngs or  
per manent l y l ubr i cat ed t ype.   Gr ease f i t t i ngs must  be connect ed t o t ubi ng 
and ser vi ceabl e f r om a si ngl e accessi bl e poi nt .   Bear i ng l i f e must  be L50 
r at ed at  not  l ess t han 200, 000 hour s as def i ned by ABMA 9 and ABMA 11.

2. 7. 1. 1   Fan Rat i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Each f an power ed by a mot or  of  5. 6 kW 7. 5 hp 
or  l ar ger  must  have t he capabi l i t y  t o oper at e t hat  
f an at  t wo- t hi r ds of  f ul l  speed or  l ess and must  
have cont r ol s t hat  aut omat i cal l y change t he f an 
speed t o cont r ol  t he l eavi ng f l ui d t emper at ur e or  
condensi ng t emper at ur e/ pr essur e of  t he heat  
r ej ect i on devi ce per  ASHRAE 90. 1.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Evapor at i ve cool er  f ans must  have ai r  del i ver y r at i ngs based on AMCA 210 
t est s by an AMCA appr oved l abor at or y.

2. 7. 1. 2   Ret ar di ng Agent

An ul t r avi ol et  r et ar di ng agent  such as addi t i ves,  gel  coat i ngs or  ot her  
manuf act ur er  appr oved equi val ent s must  be par t  of  or  appl i ed on ext er i or  
nonmet al l i c  component s suscept i bl e t o ul t r avi ol et  degr adat i on f r om sun 
r ays and must  conf or m t o UL 746C.

SECTI ON 23 76 00  Page 12



2. 7. 2   Evapor at i ve Medi a

2. 7. 2. 1   Evapor at i ve and El i mi nat or  Medi a f or  [ _____]  Type Uni t s

Medi a must  be f abr i cat ed of  [ wood aspen f i ber s, ]  [ r ef i ned cel l ul ose 
mat r i x, ]  [ bonded synt het i c f i ber , ]  [ gl ass f i ber , ]  [ nonf er r ous met al ] .   
Medi a must  conf or m t o UL 900 Cl ass I I .   Medi a must  be of  t he t ype 
speci f i cal l y manuf act ur ed f or  use wi t h evapor at i ve cool er s.   Nonf er r ous 
met al  medi a must  be const r uct ed of  cor r osi on and f ungus r esi st ant  mat er i al  
not  suscept i bl e t o decomposi t i on by f ungal  or  bact er i al  act i on.   
[ El i mi nat or  medi a must  be pr ovi ded f or  s l i nger - t ype syst ems. ]   Medi a- pad 
f ace vel oci t i es must  not  exceed [ 1. 27 m/ s 250 f pm f or  wood aspen f i ber ] .   
Medi a must  be secur el y mount ed i n a gal vani zed st eel ,  st ai nl ess st eel ,  or  
pol ymer i c mat er i al  f r ame.   Louver s must  be posi t i oned i n such manner  t hat  
t he wat er  wi l l  not  r un on t he out si de sur f ace.   Nonr i gi d f i l t er  medi a must  
be hel d i n f r ame by a r i gi d r et ai ner  gr i d,  a 6 mm 1/ 4 i nch wi r e mesh or  
f abr i c net t i ng.

2. 7. 2. 2   Evapor at i ve Medi a f or  Rot ar y- Type Uni t s

The evapor at i ve f i l t er  uni t  must  be ei t her  dr um or  di sk t ype.   Medi a must  
be f abr i cat ed of  copper ,  br onze,  or  pol ymer  mat er i al .   No moi st ur e 
ent r ai nment  must  occur .   Wher e necessar y t o pr event  such ent r ai nment ,  
el i mi nat or  medi a const r uct ed of  copper ,  copper  al l oy,  or  pol ymer  mat er i al  
must  be pr ovi ded.   Face vel oci t i es must  be l i mi t ed t o t hose r ecommended by 
medi a manuf act ur er .

2. 7. 3   Wat er  Handl i ng Equi pment

2. 7. 3. 1   Wat er  Handl i ng Equi pment  f or  Dr i p Cool er s

Wat er  handl i ng equi pment  must  t hor oughl y wet  and cont i nuousl y f l ush 
evapor at i ve sur f aces of  t he medi a mat er i al .   The wat er  di st r i but i on syst em 
must  be desi gned,  t o pr ovi de equal  f l ow of  wat er  di r ect l y t o t he pads or  
t o each t r ough.   Tr oughs,  i f  used,  must  be adj ust abl e hot - di p gal vani zed 
st eel ,  st ai nl ess st eel ,  or  pol ymer i c and sui t abl y desi gned i n a manner  
t hat  wi l l  ef f ect i vel y r egul at e t he f l ow of  wat er  t o t he medi a pad t o 
obt ai n even and compl et e sat ur at i on.   Tr oughs must  be adj ust abl e f or  
l evel i ng or  sect i onal i zed and each sect i on suppl i ed wi t h wat er  by means of  
an i ndi v i dual  t ube.   The wat er  pump must  be a cent r i f ugal  t ype wi t h 
capaci t y and head char act er i st i cs f or  t he speci f i ed oper at i on of  t he uni t  
and must  be pr ovi ded wi t h a l ow wat er  saf et y shut - of f .   The mot or  shaf t  
must  be const r uct ed of  st ai nl ess st eel ,  hot - di p gal vani zed st eel  or  
cadmi um coat ed st eel .   The i mpel l er  must  be const r uct ed of  st ai nl ess st eel  
or  pol ymer i c mat er i al  conf or mi ng t o UL 746C.   Pump housi ng must  be 
const r uct ed of  [ pai nt ed]  [ hot - di p z i nc coat ed]  st eel ,  br ass,  or  pol ymer i c 
mat er i al  conf or mi ng t o UL 746C.   Pump housi ng bot t om must  be r emovabl e f or  
i mpel l er  c l eani ng and must  not  per mi t  gal vani c act i on wi t h cool er  bot t om.   
Wat er  pump must  be pr ovi ded wi t h a f i l t er  scr een const r uct ed of  pl ast i c or  
br onze whi ch must  pr oj ect  25 mm 1 i nch above t he hi gh wat er  l evel  of  t he 
wat er  t ank.

2. 7. 3. 2   Wat er  Handl i ng Equi pment  f or  Sl i nger  Cool er s

Wat er  di st r i but i on t o t he evapor at i ve pad must  be accompl i shed by a mot or  
dr i ven wat er  s l i nger  t o uni f or ml y di st r i but e wat er  t o t he pad.

2. 7. 3. 3   Wat er  Bl owdown Equi pment
Wat er  must  be per i odi cal l y dumped ( appr oxi mat el y ever y s i x t o t wel ve 
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hour s) .   Thi s must  be done by ei t her  t he use of  a mechani cal  t i mer  or  by 
measur i ng t he conduct i v i t y and dumpi ng t he wat er  when t he conduct i v i t y 
r eaches 1500- 2000 mi cr o mhos.

2. 7. 4   I ndi r ect  Cool er  Sect i on

The i ndi r ect  cool er  must  consi st  of  a [ f r ame and pl at e count er  f l ow]  
[ f i nned t ube wat er - t o- ai r ]  heat  exchanger ,  [ evapor at i ve medi a]  wat er  
di st r i but i on header ,  scavenger  f an and mot or ,  and r eci r cul at i ng wat er  
pump,  [ cool i ng coi l , ]  dr ai n,  over f l ow and makeup wat er .

2. 7. 4. 1   Heat  Exchanger

The uni t  must  be const r uct ed of  st ai nl ess st eel ,  pol ymer i c mat er i al ,  or  
al umi num wi t h t he sur f ace exposed t o wat er  bei ng f ul l y pr ot ect ed agai nst  
cor r osi on by an epoxy coat i ng.   The pl at es must  be const r uct ed i n such a 
way as t o wi t hst and a 250 Pa 1 i nch wat er  gauge di f f er ent i al  pr essur e 
wi t hout  col l apsi ng t he pl at es.   Uni t s havi ng hor i zont al  ai r  di schar ge must  
be pr ovi ded wi t h di schar ge baf f l e t o di r ect  ai r  upwar d,  const r uct ed of  t he 
same mat er i al  and t hi ckness as t he casi ng.   The uni t  must  be at  l east  80 
per cent  ef f i c i ent .   For  c l eani ng pur poses coi l s on f i nned t ube 
wat er - t o- ai r  heat  exchanger s must  be pl ugged at  t he r et ur n bi ns.

2. 7. 4. 2   Wat er  Di st r i but i on Header

The wat er  di st r i but i on header  must  be a nonwet t abl e,  nondr i p t ype.   Wat er  
must  be di st r i but ed by means of  copper  spr ay header s wi t h br ass nozzl es,  
or  PVC header  and nozzl es,  t o i mpar t  a f i ne wat er  mi st  i nt o t he scavenger  
ai r  s i de of  t he heat  exchanger .

2. 7. 4. 3   Scavenger  Fan

The f an must  be t he cent r i f ugal  or  axi al  t ype and must  be compl et e wi t h 
mot or ,  dr i ve equi pment ,  and vi br at i on- i sol at i on suppor t s bet ween mot or  and 
f an housi ng on si ngl e- phase mot or s.   The f an mot or  must  be [ synchr oni zed 
t o st ar t  and st op wi t h t he i ndoor  f an uni t ]  [ cont r ol l ed by t he HVAC syst em 
cont r ol s] .   Wat er  di st r i but or  mot or  must  be synchr oni zed t o st ar t  and st op 
wi t h t he scavenger  f an uni t .   Manual  or  aut omat i c r eset  t ype t her mal  
over l oad pr ot ect i on must  be pr ovi ded i n t he st ar t er  or  must  be i nt egr al  
wi t h t he mot or .   Mot or  st ar t er s must  be [ manual ]  [ magnet i c]  
acr oss- t he- l i ne t ype wi t h [ gener al  pur pose]  [ weat her  r esi st ant ]  
encl osur e. [   Remot e manual  swi t ch wi t h pi l ot  i ndi cat i ng l i ght  must  be 
pr ovi ded wher e i ndi cat ed. ]   Fan scr ol l  and wheel  must  be const r uct ed of  
gal vani zed st eel ,  al umi num,  st ai nl ess st eel  or  pol ymer i c mat er i al  wi t h 
st ai nl ess st eel ,  hot - di p z i nc coat ed st eel  or  cadmi um coat ed st eel  shaf t .   
Fan scr ol l  may be made of  a di f f er ent  mat er i al  t han t he wheel .   Fans must  
have an ai r  del i ver y r at i ng based on AMCA 210 t est s by an AMCA appr oved 
l abor at or y.

2. 7. 4. 4   Wat er  Pump

The wat er  pump must  be a sel f - pr i mi ng cent r i f ugal  t ype wi t h capaci t y and 
head char act er i st i cs f or  t he speci f i ed oper at i on of  t he uni t .   The mot or  
shaf t  must  be const r uct ed of  st ai nl ess st eel ,  cadmi um coat ed st eel  or  
hot - di p z i nc gal vani zed st eel .   The i mpel l er  must  be const r uct ed of  
st ai nl ess st eel  or  pol ymer i c mat er i al  conf or mi ng t o UL 746C.   Pump housi ng 
must  be const r uct ed of  f act or y [ pai nt ed]  [ hot - di p z i nc coat ed]  st eel  or  
pol ymer i c mat er i al  conf or mi ng t o UL 746C.   Pump housi ng bot t om must  be 
r emovabl e f or  i mpel l er  c l eani ng and must  not  per mi t  gal vani c act i on wi t h 
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cool er  bot t om.   Wat er  pump must  be pr ovi ded wi t h a f i l t er  scr een 
const r uct ed of  pl ast i c whi ch must  pr oj ect  25 mm 1 i nch above t he hi gh 
wat er  l evel  of  t he wat er  t ank.

2. 7. 5   Cool i ng Coi l

Suppl ement al  wat er  cool i ng coi l  must  be l ocat ed [ upst r eam f r om t he di r ect  
st age]  [ bet ween st ages]  [ downst r eam f r om t he second st age] .   The coi l  must  
be f i n- and- t ube t ype const r uct ed of  seaml ess copper  t ubes and copper  or  
al umi num f i ns mechani cal l y bonded or  sol der ed t o t ubes.   Header s must  be 
const r uct ed of  cast  i r on,  wel ded st eel  or  copper .   Casi ng and t ube suppor t  
sheet s must  be 1. 6 mm 16 gauge gal vani zed st eel ,  f or med t o pr ovi de 
st r uct ur al  st r engt h.   Tubes must  be cor r ect l y c i r cui t ed f or  pr oper  wat er  
vel oci t y wi t hout  excessi ve pr essur e dr op and be dr ai nabl e wher e r equi r ed 
or  i ndi cat ed.   Fact or y t est  each coi l  at  not  l ess t han 1720 kPa 250 psi  
ai r  pr essur e and must  be sui t abl e f or  1380 kPa 200 psi  wor ki ng pr essur e.   
I nst al l  dr ai nabl e coi l s i n t he uni t s wi t h a pi t ch of  not  l ess t han 10 mm 
per  m 1/ 8 i nch per  f oot  of  t ube l engt h t owar d t he dr ai n end. [   Coi l s must  
conf or m t o t he pr ovi s i ons of  AHRI  410. ]

2. 8   AI R WASHERS

Fur ni sh ai r  washer s as a f act or y package uni t ,  compl et e wi t h f an uni t ,  
spr ay pump,  nozzl es,  pi pi ng,  evapor at i ve cel l s,  washdown cycl e and 
el i mi nat or s.   Ai r  washer s must  be spr ay t ype[  or  spr ayed cel l  t ype] .   
Pr ovi de a gui l l ot i ne t ype manual  wi nt er i z i ng damper  compl et e wi t h hol di ng 
r ack on t he di schar ge si de of  each uni t .   Hol di ng r ack must  r et ai n damper  
dur i ng oper at i ng season.

2. 8. 1   Fan Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Each f an power ed by a mot or  of  5. 6 kW 7. 5 hp 
or  l ar ger  shal l  have t he capabi l i t y  t o oper at e t hat  
f an at  t wo- t hi r ds of  f ul l  speed or  l ess and shal l  
have cont r ol s t hat  aut omat i cal l y change t he f an 
speed t o cont r ol  t he l eavi ng f l ui d t emper at ur e or  
condensi ng t emper at ur e/ pr essur e of  t he heat  
r ej ect i on devi ce per  ASHRAE 90. 1.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de a cent r i f ugal  t ype f an uni t  compl et e wi t h mot or ,  dr i ve equi pment ,  
and vi br at i on- i sol at i on suppor t s bet ween mot or  and f an housi ng.   Spr ay 
pump must  be synchr oni zed t o st ar t  and st op wi t h f an uni t  or  on a t i med 
cycl e whi ch al l ows t he evapor at i ve cel l s t o be wet t ed pr i or  t o f an 
st ar t . [   Remot e manual  swi t ch wi t h pi l ot  i ndi cat i ng l i ght  must  be pr ovi ded 
wher e i ndi cat ed. ]   Pr ovi de f ans and mot or s wi t h v i br at i on i sol at i on 
suppor t s or  mount i ngs.   Const r uct  f an scr ol l  and wheel  of  gal vani zed 
st eel ,  al umi num,  st ai nl ess st eel  or  pol ymer i c mat er i al  wi t h a st ai nl ess 
st eel ,  hot - di p z i nc coat ed st eel ,  or  cadmi um coat ed st eel  shaf t .   Fan 
scr ol l  may be made of  a di f f er ent  mat er i al  t han t he wheel .   Fans must  have 
ai r  del i ver y r at i ngs based on t est s by an AMCA appr oved l abor at or y t o t he 
AMCA 210.

2. 8. 2   Wat er - Handl i ng Equi pment

One or  mor e banks of  spr ay nozzl es,  f l oodi ng nozzl es,  wat er  pi pi ng,  spr ay 
pump,  and st r ai ner s const i t ut e wat er  handl i ng equi pment .   Pr ovi de t he 
number  of  banks of  spr ay nozzl es r equi r ed t o pr oduce t he speci f i ed 
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ef f i c i ency.   Pr ovi de sel f - c l eani ng,  cent r i f ugal  t ype spr ay nozzl es,  
const r uct ed of  br ass,  and pr ovi ded wi t h r emovabl e caps f or  c l eani ng.  
Const r uct  f l oodi ng nozzl es of  machi ned br ass or  l ow pr essur e PVC nozzl es.   
Pr ovi de cent r i f ugal  t ype spr ay pumps wi t h capaci t y and st at i c pr essur e 
r equi r ed f or  t he spr ay equi pment  pr ovi ded.   Unl ess ot her wi se i ndi cat ed,  
al l  pi pi ng mat er i al s and i nst al l at i ons must  be i n conf or mance wi t h Sect i on 
22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 8. 3   Evapor at i ve Cel l s

Cel l s must  consi st  of  gal vani zed st eel ,  st ai nl ess st eel  or  pol ymer i c 
mat er i al  f r ames packed wi t h [ gl ass f i ber ]  [ bonded synt het i c f i ber ]  
[ nonf er r ous met al ]  scr eens,  ar r anged i n t i er s.   Medi a must  be of  t he t ype 
speci f i cal l y manuf act ur ed f or  t he use wi t h ai r  washer s.   Const r uct  
non- f er r ous met al  medi a of  cor r osi on and f ungus r esi st ant  mat er i al  not  
suscept i bl e t o decomposi t i on by f ungal  or  bact er i al  act i on.   Each t i er  
must  be i ndependent  of  t he ot her s and i ncl ude separ at e spr ay header s,  
dr ai n sheet s and dr ai n condui t s t o t he t ank bel ow.

2. 8. 4   El i mi nat or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he vel oci t y over  t he medi a i s l ess t han 
2. 5 m/ s 500 f pm,  t hi s par agr aph may be del et ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

El i mi nat or s must  consi st  of  ver t i cal  pl at es havi ng a ser i es of  bends 
pr esent i ng a l ar ge sur f ace ar ea agai nst  whi ch t he wat er  dr ops i mpi nge and 
r et ur n down t o t he t ank.   Const r uct  el i mi nat or  pl at es of  gal vani zed st eel  
or  pol ymer i c mat er i al ,  posi t i oned at  bot h t op and bot t om and desi gned t o 
pr event  wat er  car r yover .

2. 9   WATER TANKS

Const r uct  wat er  t anks of  st ai nl ess st eel ,  pol ymer i c mat er i al ,  or  mi ni mum 
G90 gal vani zed st eel  wi t h wel ds  coat ed wi t h z i nc- r i ch pai nt .   Pr ovi de t he 
t ank wi t h a means f or  dr ai nage,  a makeup connect i on,  a f l oat - oper at ed 
val ve,  an over f l ow connect i on and,  when r equi r ed,  a r eci r cul at i ng pump 
suct i on connect i on.   The f l oat  val ve must  be capabl e of  a wat er  wor ki ng 
pr essur e of  862 kPa 125 psi .   Bot h val ve st ems and seat  di sks must  be 
const r uct ed of  br ass or  ot her  appr oved cor r osi on r esi st i ng mat er i al .   
Pr ovi de cont i nuous bl eed- of f  assembl y or  aut omat i c f l ush syst em,  
adj ust abl e t o l i mi t  t he concent r at i ons f r om t hr ee t o t en t i mes t he 
i ncomi ng wat er  concent r at i on.   Wher e pr act i cabl e i nst al l  wat er  st or age 
t anks wi t h access hat ches i n or der  t o f aci l i t at e annual  c l eani ng and 
i nspect i ons.

2. 10   CABI NETS

Pr ovi de cabi net s const r uct ed of  gal vani zed st eel  sheet s,  st ai nl ess st eel  
or  pol ymer i c mat er i al .   Pr ot ect  out s i de ai r  i nl et s wi t h bi r d scr eens t hat  
conf or m t o ASTM E2016,  Type I ,  Cl ass 1,  2 by 2 mesh,  1. 6 mm 0. 063 i nch 
di amet er  al umi num wi r e or  0. 8 mm 0. 031 i nch di amet er  st ai nl ess st eel  
wi r e.   Pr ovi de access t o al l  movi ng par t s i ncl udi ng f ans,  pumps,  and f l oat  
val ves.

2. 10. 1   Met al  Cabi net s

Wher e possi bl e,  pr ovi de f act or y- assembl ed cabi net s wi t h ei t her  wel ded or  
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bol t ed and scr ewed const r uct i on.   Cabi net s must  be br aced and r ei nf or ced.   
Bol t s,  scr ews,  hi nges,  t r i m,  and ot her  met al  appur t enances must  be cadmi um 
pl at ed or  gal vani zed i n accor dance wi t h ASTM B696 or  ASTM A123/ A123M.   
When i t  i s  necessar y t o shi p t he uni t  di sassembl ed,  t he cabi net  sect i ons 
must  be desi gned f or  assembl y wi t h cadmi um pl at ed or  gal vani zed bol t s.   
[ Cl ean and chemi cal l y t r eat  t he i nt er i or  and ext er i or  of  t he gal vani zed 
st eel  cabi net ,  i ncl udi ng hi nges,  handl es,  and ot her  t r i m,  t o assur e pai nt  
adhesi on. ]   [ Fact or y ] [ Fi el d ] coat  t he i nt er i or  bot t om of  cabi net  wi t h 
coal  t ar  based enamel  or  epoxy meet i ng t he r equi r ement s of  SSPC PS 10. 01 
or  SSPC Pai nt  16. [   Gal vani zed sur f aces damaged dur i ng f abr i cat i on or  
handl i ng must  be gi ven a coat  of  z i nc- r i ch pai nt .   Pr ovi de f i ni sh as 
speci f i ed i n par agr aph FI ELD PAI NTI NG AND FI NI SHI NG. ]   Gauge of  cabi net  
component s must  be as i ndi cat ed i n TABLES I  and I I .

TABLE I .   STEEL CABI NET ( MI NI MUM THI CKNESS mm gauge)

Nomi nal  Si ze of  I ndust r y St andar d Ai r  Rat i ng

Component  par t  
of  cool er

0/ 1650 L/ s
0- 3500 cf m

1651/ 2600 L/ s
3501/ 5500 cf m

2601- 3300 L/ s
5501/ 7000 cf m

3301/ 7500 L/ s
7001/ 16000 cf m

Wat er  t ank 0. 8522 0. 8522 1. 020 1. 318

Cor ner  post s 0. 7523 0. 7523 0. 7523 1. 020

Si des 0. 8522 0. 8522 0. 8522 0. 8522

Louver  pad 
hol der

0. 527 0. 527 0. 527 0. 527

Bl ower  scr ol l 0. 7523 0. 8522 1. 020 1. 020

Bl ower  wheel 0. 8522 0. 8522 0. 8522 1. 020

Dr i p t r ough 0. 527 0. 5526 0. 5526 0. 5526

Top 0. 8522 0. 8522 1. 020 1. 020

TABLE I I .   STAI NLESS STEEL CABI NET ( MI NI MUM THI CKNESS mm gauge)

Nomi nal  Si ze of  I ndust r y St andar d Ai r  Rat i ng

Component  par t 0/ 2100 l / s 4500 cf m 2101/ 3050 L/ s
4501/ 6500 cf m

Beyond 3050 L/ s  6500
cf m

Cor ner  post s 0. 6524 0. 6524 *

Bot t om pan 0. 8522 1. 020 *

Top pan 0. 8522 1. 020 *

*   I n accor dance wi t h manuf act ur er ' s st andar ds.

2. 10. 2   Pol ymer i c Mat er i al  Cabi net s

Const r uct  uni t  cabi net s of  pol ymer i c mat er i al s,  such as f i ber gl ass or  
pol ypr opyl ene whi ch meet  t he r equi r ement s of  UL 746C,  Fi gur e 12. 1.   
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Pol ymer i c cabi net s ar e not  accept abl e f or  out door  i nst al l at i ons or  wher e 
t he uni t  cabi net  i s exposed t o sunl i ght .

2. 11   PREVENTI ON OF GALVANI C CORROSI ON

Mat er i al s t hat  wi l l  be exposed t o wat er  dur i ng oper at i on of  t he uni t  must  
be such t hat  gal vani c act i on wi l l  not  occur  i n t he nor mal  oper at i on of  t he 
equi pment .   Fi ni sh t he i nt er i or  of  wat er  t ank and cabi net  and t he ext er i or  
of  t he f an housi ng wi t h an enamel  pai nt  coat  or  epoxy coat i ng.   Ther e wi l l  
be no evi dence of  hol i days par t i cul ar l y at  seal i ng j oi nt s.   Medi a r et ai ner  
wi l l  not  be coat ed.   Thi s par agr aph does not  appl y t o nonmet al l i c  
mat er i al s or  t he i nt er i or  wat er  t ank and cabi net  of  st ai nl ess st eel  
mat er i al s.

2. 12   CONTROLS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on may be omi t t ed f or  l ess compl ex 
syst ems.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Speci f y cont r ol s i n Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC 
AND Sect i on [ 23 09 23. 01,  LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND 
OTHER BUI LDI NG CONTROL SYSTEMS] [ 23 09 23. 02,  BACNET DI RECT DI GI TAL CONTROL 
FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] .

[ 2. 13   THERMOSTATS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Show t her most at s on t he dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ther most at s must  be t he l ow- vol t age t ype or  l i ne vol t age heavy dut y t ype 
115 vol t  ac wi t h an el ect r i cal  r at i ng gr eat er  t han t he cool er  bei ng 
cont r ol l ed.   Pr ovi de t her most at s wi t h a r ange of  7 t o 29 degr ees C 45 t o 
85 degr ees F wi t h [ an adj ust abl e]  [ 1 degr ee C 2 degr ee F]  di f f er ent i al  
r ange.   Ther most at s must  be UL l i s t ed and wi t h an i ndi cat or [  and a 
t r anspar ent  cover  wi t h l ock] .

] 2. 14   FACTORY COATI NG

Equi pment  and component  i t ems,  when f abr i cat ed f r om f er r ous met al ,  must  be 
f act or y f i ni shed wi t h t he manuf act ur er ' s st andar d f i ni sh except  t hat  al l  
component s i nsi de and out si de of  t he evapor at i ve cool i ng sect i on must  have 
weat her  r esi st ant  f i ni shes as descr i bed i n par agr aph " Cor r osi on Coat i ng. "

[ 2. 14. 1   Cor r osi on Coat i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  al l  out door  appl i cat i ons and i n 
Envi r onment al  Sever i t y Cl assi f i cat i on ( ESC)  
l ocat i ons C3 t hr u C5 and al l  humi d l ocat i ons,  as 
wel l  as al l  i ndoor  appl i cat i ons i n a har sh 
envi r onment ,  see UFC 1- 200- 01 f or  det er mi nat i on of  
ESC f or  a pr oj ect  l ocat i on;  humi d l ocat i ons ar e 
t hose i n ASHRAE cl i mat e zones 0A,  1A,  2A,  3A,  3C,  
4C,  and 5C ( as i dent i f i ed i n ASHRAE 90. 1) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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For  equi pment  l ocat ed wi t hi n f i ve mi l es of  a body of  sal t  wat er  and ei t her  
i nst al l ed out door s or  handl es out si de ai r ,  pr ovi de a uni f or ml y appl i ed 
[ epoxy el ect r odeposi t ed]  [ phenol i c]  [ v i nyl ]  t ype coat i ng t o al l  exposed 
sur f ace ar eas.   Submi t  pr oduct  dat a on t he t ype coat i ng sel ect ed,  t he 
coat i ng t hi ckness,  t he appl i cat i on pr ocess used,  and ver i f i cat i on of  
conf or mance wi t h ASTM B117 f or  a dur at i on of  3, 000 hour s.   Appl y coat i ngs 
at  ei t her  t he uni t  manuf act ur er ' s or  coat i ng manuf act ur er ' s f act or y.

] PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.

3. 2   I NSTALLATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e suppl y l i ne st op and wast e val ves on 
t he dr awi ngs.   Wher e r equi r ed,  show backf l ow 
pr event er s on t he dr awi ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Dur i ng const r uct i on,  cover  and seal  al l  openi ngs t o duct wor k,  pl enums and 
cont r ol  equi pment .   Uncover  duct wor k,  pl enums and cont r ol  equi pment  pr i or  
t o st ar t - up of  uni t .   I nst al l  al l  equi pment  as shown and i n accor dance 
wi t h t he manuf act ur er ' s appr oved di agr ams and r ecommendat i ons,  i n or der  t o 
pr ovi de a compl et e and f unct i oni ng syst em,  except  wher e ot her wi se 
i ndi cat ed.   Pr ovi de manuf act ur er s dat a on pr oper  mai nt enance schedul es t o 
avoi d " scal e" ,  " mi cr o bi ol ogi cal  i nf est at i on" ,  and " cor r osi on"  
r esi st ance. Connect  uni t s t o t he bui l di ng' s wat er  suppl y syst em.   I nst al l  
pi pi ng as speci f i ed i n Sect i on 23 30 00 HVAC AI R DI STRI BUTI ON.

a.   Submi t  i nst al l at i on dr awi ngs consi st i ng of  l ayout  of  equi pment  
i ncl udi ng assembl y and i nst al l at i on det ai l s and el ect r i cal  connect i on 
di agr ams.   I ncl ude on t he dr awi ngs any i nf or mat i on r equi r ed t o 
demonst r at e t hat  t he syst em has been coor di nat ed and wi l l  pr oper l y 
f unct i on and showi ng equi pment  r el at i onshi p t o ot her  par t s of  t he 
wor k,  i ncl udi ng cl ear ances r equi r ed f or  oper at i on and mai nt enance.

b.   I nst al l  a bal l  val ve and uni on i n t he wat er  suppl y l i ne adj acent  t o 
each uni t .   Do not  i nst al l  val ves wi t h st ems bel ow t he hor i zont al .   
Sl ope al l  suppl y pi pi ng t o dr ai n t o t he i ndi cat ed st op and wast e val ve.

c.   Submi t  pr oposed syst em di agr ams,  at  l east  2 weeks pr i or  t o st ar t  of  
r el at ed t est i ng.   Syst em di agr ams t hat  show t he l ayout  of  equi pment ,  
pi pi ng,  cont r ol s,  and duct wor k,  and t yped condensed oper at i on manual s 
expl ai ni ng pr event at i ve mai nt enance pr ocedur es,  met hods of  checki ng 
t he syst em f or  nor mal ,  saf e oper at i on,  and pr ocedur es f or  saf el y 
st ar t i ng and st oppi ng t he syst em must  be f r amed under  gl ass or  
l ami nat ed pl ast i c.   Af t er  appr oval ,  post  di agr ams wher e di r ect ed.

3. 2. 1   Ai r - Suppl y And Di st r i but i on Syst em

I nst al l  equi pment ,  sheet  met al  wor k,  ai r  f i l t er s,  and t er mi nal  uni t s as 
speci f i ed i n Sect i on [ 23 30 00 HVAC AI R DI STRI BUTI ON] [ 23 54 19 BUI LDI NG 
HEATI NG SYSTEMS,  WARM AI R] .
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3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Fi el d Pai nt i ng And Fi ni shi ng

Pai nt i ng of  sur f aces not  ot her wi se speci f i ed,  i ncl udi ng nonf er r ous met al s,  
f i ni sh pai nt i ng of  i t ems onl y pr i med at  t he f act or y,  and f i el d r epai r  of  
f act or y f i ni sh,  i s  speci f i ed i n Sect i on 09 90 00 PAI NTI NG,  GENERAL.

3. 3. 2   Test i ng,  Adj ust i ng,  And Bal anci ng

Per f or m t est i ng,  adj ust i ng,  and bal anci ng as speci f i ed i n Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG OF HVAC SYSTEMS.

3. 3. 3   Per f or mance Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The evapor at i ve ai r - cool i ng equi pment  may 
r equi r e coor di nat i on wi t h Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Conduct  t he t est  wi t h ent er i ng ai r  at  35 degr ees C,  dr y- bul b,  pl us or  
mi nus 2. 78 degr ees C and a spr ead bet ween wet - bul b and dr y- bul b 
t emper at ur e of  mi nus 4 degr ees C pl us or  mi nus 3 degr ees C.   Show t he 
capaci t y i n l i t er  per  second ( L/ s)  and ef f i c i ency.   Meet  t he f ol l owi ng 
r equi r ement s:

Evapor at i ve Cool er Mi ni mum Ef f i c i ency,  Per cent

Si ngl e St age 80

Two St age I ndi r ect  Sect i on,  60;  Di r ect  Sect i on,  90

                           T1- T2
            Ef f i c i ency =__________ x 100 per cent
                           T1- Tw

  wher e:   T1 i s t he ent er i ng dr y- bul b t emper at ur e i n degr ees C.
          T2 i s t he l eavi ng dr y- bul b t emper at ur e i n degr ees C.
          Tw i s t he ent er i ng wet - bul b t emper at ur e i n degr ees C.

Conduct  t he t est  wi t h ent er i ng ai r  at  95 degr ees F,  dr y- bul b,  pl us or  
mi nus 5 degr ees F and a spr ead bet ween wet - bul b and dr y- bul b t emper at ur e 
of  25 degr ees F pl us or  mi nus 5 degr ees F.   Show t he capaci t y i n cubi c 
f eet  per  mi nut e ( cf m)  and ef f i c i ency.   Meet  t he f ol l owi ng r equi r ement s:

Evapor at i ve Cool er Mi ni mum Ef f i c i ency,  Per cent

Si ngl e St age 80

Two St age I ndi r ect  Sect i on,  60;  Di r ect  Sect i on,  90

                           T1- T2
            Ef f i c i ency =__________ x 100 per cent
                           T1- Tw
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  wher e:   T1 i s t he ent er i ng dr y- bul b t emper at ur e i n degr ees F.
          T2 i s t he l eavi ng dr y- bul b t emper at ur e i n degr ees F.
          Tw i s t he ent er i ng wet - bul b t emper at ur e i n degr ees F.

Af t er  t est i ng,  adj ust i ng,  and bal anci ng has been compl et ed as speci f i ed,  
t est  t he syst em as a whol e t o see t hat  al l  i t ems per f or m as i nt egr al  par t s 
of  t he syst em and t hat  oper at i on i s as speci f i ed.   Submi t  pr oposed t est  
schedul es f or  per f or mance t est s,  at  l east  2 weeks pr i or  t o t he st ar t  of  
r el at ed t est i ng.   Make cor r ect i ons and adj ust ment s as necessar y t o pr oduce 
t he condi t i ons i ndi cat ed or  speci f i ed.   Capaci t y t est s and gener al  
oper at i ng t est s must  be conduct ed by t he Manuf act ur er ' s Repr esent at i ve.   
Test s must  cover  a per i od of  not  l ess t han [ _____]  days and must  
demonst r at e t hat  t he ent i r e syst em i s f unct i oni ng accor di ng t o t he 
speci f i cat i ons.   Recor d ambi ent  ai r  t emper at ur e and suppl y ai r  t emper at ur e 
and quant i t y r eadi ngs at  hour l y i nt er val s f or  t he dur at i on of  t he t est  
per i od.   Submi t  t est  r epor t s f or  t he per f or mance t est s i n bookl et  f or m,  
upon compl et i on of  t est i ng.   Document  i n t he r epor t s al l  phases of  t est s 
per f or med i ncl udi ng i ni t i al  t est  summar y,  al l  r epai r s/ adj ust ment s made,  
and f i nal  t est  r esul t s.

3. 3. 4   Cl eani ng

Thor oughl y c l ean duct s,  pl enums,  and casi ngs of  al l  debr i s;  bl ow t hem f r ee 
of  al l  smal l  par t i c l es of  r ubbi sh and dust  bef or e i nst al l i ng out l et  
f aces.   Wi pe equi pment  c l ean,  wi t h al l  t r aces of  oi l  dust ,  di r t ,  or  pai nt  
spot s r emoved.   Pr ovi de t empor ar y f i l t er s f or  al l  f ans t hat  ar e oper at ed 
dur i ng const r uct i on;  and af t er  al l  const r uct i on di r t  has been r emoved f r om 
t he bui l di ng,  i nst al l  new f i l t er s.   Pr oper l y l ubr i cat e bear i ngs wi t h oi l  
or  gr ease as r ecommended by t he manuf act ur er .

3. 4   OPERATI ONAL TRAI NI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de t r ai ni ng when j ust i f i ed and appr oved 
i n pr ogr ammi ng document s,  ot her wi se del et e t hi s 
par agr aph.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Conduct  oper at i onal  t r ai ni ng f or  oper at i ng st af f  as desi gnat ed by t he 
Cont r act i ng Of f i cer .   Submi t  pr oposed schedul e f or  f i el d t r ai ni ng at  
l east  2 weeks pr i or  t o t he st ar t  of  r el at ed t r ai ni ng.   The t r ai ni ng 
per i od,  f or  a t ot al  of  [ _____]  hour s of  nor mal  wor ki ng t i me,  must  
st ar t  af t er  t he syst em i s f unct i onal l y compl et ed but  pr i or  t o f i nal  
accept ance t est s.

b.   The f i el d i nst r uct i ons must  cover  al l  of  t he i t ems cont ai ned i n t he 
appr oved oper at i on and mai nt enance manual s.   Submi t  [ 6]  [ _____]  
manual s l i s t i ng st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  
oper at i on,  shut down,  c l eani ng -  especi al l y t o r educe l egi onel l a,  and 
r out i ne mai nt enance,  at  l east  2 weeks pr i or  t o f i el d t r ai ni ng.   
I ncl ude i n t he manual s t he manuf act ur er ' s name,  model  number ,  par t s 
l i s t ,  l i s t  of  par t s and t ool s t hat  shoul d be kept  i n st ock by t he 
owner  f or  r out i ne mai nt enance i ncl udi ng t he name of  a l ocal  suppl i er ,  
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si mpl i f i ed wi r i ng and cont r ol s di agr ams,  t r oubl eshoot i ng gui de,  and 
Manuf act ur er ' s Aut hor i zed Ser vi ce Repr esent at i ve ( i ncl udi ng addr ess 
and t el ephone number )  f or  each i t em of  equi pment .

        - -  End of  Sect i on - -
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