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REFRI GERATI ON EQUI PMENT FOR COLD STORAGE
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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  r equi r ement s f or  r ef r i ger at i on 
equi pment  f or  col d st or age f aci l i t i es.

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 
present.

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) .

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

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
t he pr oj ect s dr awi ngs:

1.   Desi gn r ef r i ger at i on syst ems f or  col d st or age 
usi ng ener gy ef f i c i ency i n compl i ance wi t h
FEMP/ Ener gy St ar  r equi r ement s speci f i ed at  
www. er en. doe. gov/ f emp/ pr ocur ement .  I ndi cat e
ef f i c i ency desi gn par amet er s f or  equi pment  on t he 
drawings.

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

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
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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 s i 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- CONDI TI ONI NG,  HEATI NG AND REFRI GERATI ON I NSTI TUTE ( AHRI )

AHRI  420 ( 2008)  Per f or mance Rat i ng of  
For ced- Ci r cul at i on Fr ee- Del i ver y Uni t  
Cool er s f or  Ref r i ger at i on

AHRI  450 ( 2007)  Wat er - Cool ed Ref r i ger ant  
Condenser s,  Remot e Type

ANSI / AHRI  210/ 240 ( 2008;  Add 1 2011;  Add 2 2012)  Per f or mance 
Rat i ng of  Uni t ar y Ai r - Condi t i oni ng & 
Ai r - Sour ce Heat  Pump Equi pment

ANSI / AHRI  270 ( 2008)  Sound Rat i ng of  Out door  Uni t ar y 
Equipment

ANSI / AHRI  460 ( 2005)  Per f or mance Rat i ng of  Remot e 
Mechani cal - Dr af t  Ai r - Cool ed Ref r i ger ant  
Condensers

ANSI / AHRI  495 ( 2005)  Per f or mance Rat i ng of  Ref r i ger ant  
Li qui d Recei ver s

ANSI / AHRI  520 ( 2004)  Per f or mance Rat i ng of  Posi t i ve 
Di spl acement  Condensi ng Uni t s

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN I RON AND STEEL I NSTI TUTE ( AI SI )

AI SI  SG03- 3 ( 2002;  Suppl  2001- 2004;  R 2008)  
Col d- For med St eel  Desi gn Manual  Set
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AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ANSI / ASHRAE 15 & 34 ( 2016)  ANSI / ASHRAE St andar d 15- Saf et y 
St andar d f or  Ref r i ger at i on Syst ems and 
ANSI / ASHRAE St andar d 34- Desi gnat i on and 
Saf et y Cl assi f i cat i on of  Ref r i ger ant s

ASHRAE 23. 1 ( 2010)  Met hods of  Test i ng f or  Rat i ng 
Posi t i ve Di spl acement  Ref r i ger ant  
Compr essor s and Condensi ng Uni t s t hat  
Oper at e at  Subcr i t i cal  Temper at ur es of  t he 
Refrigerant

ASME I NTERNATI ONAL ( ASME)

ASME BPVC SEC VI I I  D1 ( 2015)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASTM I NTERNATI ONAL ( ASTM)

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 A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM D2996 ( 2017)  St andar d Speci f i cat i on f or  
Fi l ament - Wound " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe

ASTM D5864 ( 2011)  St andar d Test  Met hod f or  
Det er mi ni ng Aer obi c Aquat i c Bi odegr adat i on 
of  Lubr i cant s or  Thei r  Component s

ASTM D6081 ( 1998;  R 2014)  Aquat i c Toxi c i t y Test i ng of  
Lubr i cant s:  Sampl e Pr epar at i on and Resul t s 
Interpretation

ASTM E84 ( 2017)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Materials

COOLI NG TECHNOLOGY I NSTI TUTE ( CTI )

CTI  ATC- 105 ( 2000)  Accept ance Test  Code
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  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 3 ( 2005;  R 2010)  Medi um- Vol t age Cont r ol l er s 
Rat ed 2001 t o 7200 V AC

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

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

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

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

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

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

EM 1110- 2- 1424 ( 2016)  Engi neer i ng and Desi gn - -  
Lubr i cant s and Hydr aul i c Fl ui ds

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 59223 ( Basi c;  Not i ce 1)  Cool i ng Tower s,  Li qui d

UNDERWRI TERS LABORATORI ES ( UL)

UL 207 ( 2009;  Repr i nt  Jun 2014)  
Ref r i ger ant - Cont ai ni ng Component s and 
Accessor i es,  Nonel ect r i cal

1. 2   SUBMITTALS

**************************************************************************
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  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 
desi gnat 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 .
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For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  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,   
Ai r  For ce,  and NASA pr oj ect s.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA 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"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat 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 desi gnat i on f ol l owi ng t he 
" G"  desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Al l  submi t t al s wi t h an " S"  ar e t o be checked f or  Ener gy St ar  or  
Feder al  Ener gy Management  Pr ogr am ( FEMP)  desi gnat ed ef f i c i ency i n 
conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY 
EFFI CI ENT EQUI PMENT.   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- 02 Shop Dr awi ngs

Ref r i ger at i on Equi pment ;  G[ ,  [ _____] ]

At mospher i c Cool i ng Equi pment ,  i ncl udi ng suppor t i ng member s;  G[, 
[_____]]

SD- 03 Pr oduct  Dat a

Uni t  Cool er s;  G[ ,  [ _____] ]

[ Compr essor ]  [ Condensi ng]  Uni t s;  G[ ,  [ _____] ]

Condenser s;  G[ ,  [ _____] ]

At mospher i c Cool i ng Equi pment ;  G[ ,  [ _____] ]

Wat er  Tr eat ment  Syst em;  G[ ,  [ _____] ]

Aut omat i c Cont r ol s;  G[ ,  [ _____] ]
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Heat  Recover y Devi ces;  G[ ,  [ _____] ]

Mot or s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Pr essur e Vessel s;  G[ ,  [ _____] ]

Aquat i c Toxi c i t y

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

Ref r i ger at i on Equi pment ;  G[ ,  [ _____] ]

Wat er  Tr eat ment  Syst em;  G[ ,  [ _____] ]

  I ncl ude i nst r uct i on f or  evacuat i on and char gi ng pr ocedur es and 
equi pment  st ar t - up and i ni t i al  oper at i on.

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

Ref r i ger at i on Equi pment ,  Dat a Package 3;  G[ ,  [ _____] ]

Aut omat i c Cont r ol s,  Dat a Package 3;  G[ ,  [ _____] ]

Mot or s,  Dat a Package 3;  G[ ,  [ _____] ]

Mot or  St ar t er s,  Dat a Package 3;  G[ ,  [ _____] ]

Wat er  Tr eat ment  Syst em,  Dat a Package 3;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

SD- 11 Cl oseout  Submi t t al s

Ener gy Ef f i c i ent  Equi pment  f or  Ref r i ger at i on Equi pment ;  S

Ozone Depl et i ng Subst ances f or  Ref r i ger ant s;  S

1. 3   QUALI TY ASSURANCE

1. 3. 1   Modi f i cat i ons of  Ref er ences

Accompl i sh wor k i n accor dance wi t h t he r ef er enced publ i cat i ons,  except  as 
modi f i ed by t hi s sect i on.   Consi der  t he advi sor y or  r ecommended pr ovi s i ons 
t o be mandat or y,  as t hough t he wor d " shal l "  had been subst i t ut ed f or  t he 
wor ds " shoul d"  or  " coul d"  or  " may, "  wher ever  t hey appear .   I nt er pr et  
r ef er ence t o " t he Aut hor i t y havi ng j ur i sdi ct i on, "  " t he Admi ni st r at i ve 
Aut hor i t y, "  " t he Owner , "  or  " t he Desi gn Engi neer "  t o mean t he Cont r act i ng 
Officer.

1. 3. 2   Safety

Desi gn,  manuf act ur e,  and i nst al l at i on of  r ef r i ger at i on equi pment  shal l  
conf or m t o ANSI / ASHRAE 15 & 34, UL 207,  and NFPA 70.   Pr ovi de per sonnel  
pr ot ect i on f r om movi ng par t s i ncl udi ng f ans,  pul l eys chai ns gear s and 
coupl i ngs.   Guar d or  cover  wi t h i nsul at i on hi gh t emper at ur e machi ner y and 
piping.
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1. 3. 3   Pr essur e Vessel s

The desi gn,  f abr i cat i on,  i nspect i on,  and t est i ng of  pr essur e vessel s 
i ncl udi ng t he wat er si de and r ef r i ger ant  s i de of  condenser s and evapor at or s 
shal l  be i n accor dance wi t h ASME BPVC SEC VI I I  D1,  and ANSI / ASHRAE 15 & 34.   
The pr esence of  t he ASME of f i c i al  Code U- Symbol  or  Code UM- Symbol  st amped 
or  mar ked on t he vessel s,  and t he submi t t i ng of  t he appl i cabl e ASME 
r equi r ed manuf act ur er ' s dat a r epor t  wi l l  be accept ed as evi dence t hat  t he 
pr essur e vessel s compl y t o t he ASME r ul es f or  const r uct i on.   Wher e 
r ef er enced publ i cat i ons do not  appl y,  pr essur e component s shal l  be t est ed 
at  1- 1/ 2 t i mes desi gn wor ki ng pr essur e.   Ref r i ger ant  wet t ed car bon st eel  
sur f aces shal l  be pi ckl ed or  abr asi ve bl ast ed f r ee of  mi l l  scal e,  c l eaned,  
dr i ed,  char ged,  and seal ed.   [ Wher e ser vi ce t emper at ur es bel ow mi nus 7 
degr ees C 20 degr ees F ar e encount er ed,  mat er i al s of  const r uct i on shal l  be 
l ow t emper at ur e al l oy car bon st eel . ]   Nozzl e l engt h shal l  be appr oxi mat el y 
1/ 3 gr eat er  t han i nsul at i on t hi ckness.   I nsul at ed vessel s shal l  be f i t t ed 
wi t h r i ngs and ot her  i nsul at i on suppor t s as r equi r ed f or  i nst al l at i on of  
i nsul at i on.   Ext er i or  sur f aces of  vessel s whi ch ar e i nsul at ed and vapor  
bar r i er  seal ed shal l  be abr asi ve bl ast ed and pr i med wi t h 0. 076 mm 3 mi l  dr y 
f i l m t hi ckness of  i nor gani c z i nc r i ch coat i ng.

1. 3. 4   Ref r i ger at i on Equi pment

I ncl ude l ayout  dr awi ngs and cont r ol  di agr ams of  t he r ef r i ger at i on equi pment .

1. 4   REFRI GERATI ON PI PI NG AND ACCESSORI ES

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

Pr ovi de as speci f i ed under  [ _____] .

1. 5   ENVI RONMENTAL REQUI REMENTS

Assess pot ent i al  ef f ect s of  al l  l ubr i cant s on aquat i c or gani sms i n 
accor dance wi t h ASTM D6081 and submi t  aquat i c t oxi c i t y r epor t s.   Assess 
bi odegr adat i on i n accor dance wi t h ASTM D5864.   I n accor dance wi t h 
EM 1110- 2- 1424 Chapt er  8,  aquat i c t oxi c i t y shal l  exceed 1, 000 ppm at  LL50 
and bi odegr adat i on shal l  exceed 60 per cent  conver s i on of  car bon t o car bon 
di oxi de i n 28 days.

PART 2   PRODUCTS

2. 1   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. 1. 1   Ener gy Ef f i c i ent  Equi pment  f or  Ref r i ger at i on Equi pment

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 EQUI PMENT t hat  t he f ol l owi ng pr oduct s 
meet  ener gy ef f i c i ency r equi r ement s as out l i ned i n t hi s sect i on:

a.   Uni t  cool er s
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b.   [ Compr essor ]  [ Condensi ng]  uni t s

c.   Condenser s

d.   At mospher i c cool i ng equi pment

e.   Heat  r ecover y devi ces

f .   Mot or s

2. 1. 2   Ozone Depl et i ng Subst ances f or  Ref r i ger ant s

Do not  use any Ozone Depl et i ng Subst ances ( ODS)  as Ref r i ger ant s per  
r equi r ement s i n 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph OZONE DEPLETI NG 
SUBSTANCES.

2. 2   UNI T COOLERS

[ For ced ci r cul at i on]  [ Fr ee del i ver y]  t ype,  f act or y f abr i cat ed,  assembl ed 
and t est ed,  and packaged i n accor dance wi t h AHRI  420.

2. 2. 1   Construction

Const r uct  casi ngs of  Type 300 Ser i es st ai nl ess st eel ,  al umi num,  mi l l  
gal vani zed or  hot - di p gal vani zed st eel  af t er  f abr i cat i on.   Pr ovi de z i nc 
coat ed car bon st eel  wi t h pr ot ect i ve coat i ng.   Di r ect  or  V- bel t  dr i ve f ans 
of  t he pr opel l er  or  cent r i f ugal  t ype.   St at i cal l y  and dynami cal l y bal ance 
t he f an wheel s.   Coi l s ser vi ce shal l  have copper  t ubes and al umi num f i ns.   
Pr ovi de wat er - t i ght ,  cor r osi on r esi st ant  dr ai n pans.   Dr ai n pans and 
dr ai nage pi pi ng f or  uni t s i n spaces mai nt ai ned at  l ess t han 2 degr ees C 35 
degr ees F shal l  be i nsul at ed and f i t t ed wi t h means f or  def r ost i ng and 
condensat e r emoval .

2. 2. 2   Ener gy Per f or mance

**************************************************************************
NOTE:   Per  UFC 1- 200- 02,  equi pment  i n DoD Faci l i t i es 
must  meet  r equi r ement s of  ASHRAE 189. 1.   Ef f i c i ent  
cool i ng equi pment  and component s cont r i but e t o 
achi evi ng sust ai nabi l i t y  r equi r ement s.

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

Si ze equi pment  based on Desi gn Manual  CS f r om t he Ai r  Condi t i oni ng 
Cont r act or s of  Amer i ca;  do not  over si ze.   Equi pment  ef f i c i ency shal l  meet  
t he r equi r ement s of  Ener gy St ar  or  Feder al  Ener gy Management  Pr ogr am ( FEMP)  
desi gnat ed ef f i c i ency i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG par agr aph ENERGY EFFI CI ENT EQUI PMENT.

2. 2. 3   Defrosting

Def r ost  uni t s mount ed i n spaces mai nt ai ned at  2 degr ees C 35 degr ees F or  
hi gher  wi t h ambi ent  space ai r .   Pr ovi de uni t s mount ed i n spaces mai nt ai ned 
at  l ess t han 2 degr ees C 35 degr ees F wi t h [ hot  gas]  [ el ect r i c  heat ]  
def r ost i ng syst em.   Cont r ol  r oom ai r  def r ost i ng by a t i mer  def r ost  
cont r ol l er  adj ust abl e f or  up t o 6 def r ost  cycl es per  24 hour s,  each of  5 t o 
120 mi nut es dur at i on.   Def r ost  syst ems shal l  be cont r ol l ed by [ t i mer ]  
[ demand]  def r ost  cont r ol l er .
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2. 2. 3. 1   Ti mer  Def r ost  Cont r ol l er

Cont r ol l er  shal l  i ncl ude an adj ust abl e t i mer  t o cont r ol  f r equency of  
cycl es;  [ def r ost  i ni t i at i ng t her most at ; ]  adj ust abl e pr ogr am t i mer  t o 
cont r ol  sequence of  def r ost  cycl e;  [ def r ost  t er mi nat i ng t her most at ; ]  manual  
over r i de swi t ch;  sel ect or  swi t ch;  and st at us pi l ot  l i ght .

2. 2. 3. 2   Demand Def r ost  Cont r ol l er

Cont r ol l er  shal l  i ncl ude an aut omat i c,  sol i d- st at e c i r cui t r y t o i ni t i at e 
def r ost  cycl e based on sensi ng adj ust abl e t emper at ur e di f f er ence of  ai r  
movi ng acr oss coi l  i n di r ect  pr opor t i on t o f r ost  bui l d- up;  t her most at  t o 
t er mi nat e def r ost ;  adj ust abl e l ockout  t o pr event  i ni t i at i on of  def r ost  
dur i ng pul l - down af t er  def r ost  cycl e;  manual  over r i de swi t ch;  and st at us 
pi l ot  l i ght .

2. 3   [ COMPRESSOR]  [ CONDENSI NG]  UNI TS

**************************************************************************
NOTE:   HFC- 134a r ef r i ger ant  i s  non- ozone depl et i ng,  
but  cont r i but es t o gl obal  war mi ng.   HCFC- 123 
r ef r i ger ant  i s  ozone- depl et i ng ( but  much l ess so 
t han R- 11) ,  and cont r i but es mi ni mal l y t o gl obal  
war mi ng.   EPA,  per  t he Si gni f i cant  New Al t er nat i ve 
Pol i cy r ul e,  r ev i ews r ef r i ger ant  subst i t ut es on t he 
basi s of  ozone depl et i on pot ent i al ,  gl obal  war mi ng 
pot ent i al ,  t oxi c i t y,  f l ammabi l i t y ,  and exposur e 
pot ent i al .   Li st s of  accept abl e and unaccept abl e 
subst i t ut es ar e updat ed sever al  t i mes each year .   A 
chr onol ogi cal  l i s t  of  SNAP updat es i s avai l abl e at  
http://www.epa.gov/ozone/snap/refrigerants/lists/index.html
 or  f r om t he st r at ospher i c ozone i nf or mat i on hot l i ne 
at  1 ( 800)  296- 1996.   Reduci ng ozone depl et i on and 
gl obal  war mi ng pot ent i al  by r educi ng or  el i mi nat i ng 
CFC,  HCFC,  and Hal on use i n ai r  condi t i oni ng 
equi pment  cont r i but es t o achi evi ng sust ai nabi l i t y  
requirements.

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

Fact or y f abr i cat ed,  assembl ed and t est ed,  packaged,  r eady f or  f ul l  capaci t y 
oper at i on af t er  t er mi nal  poi nt  connect i on and f i el d char gi ng wi t h oper at i ng 
f l ui ds.   Uni t s shal l  conf or m t o ANSI / AHRI  520, ASHRAE 23. 1,  and 
ANSI / ASHRAE 15 & 34.   Pr ovi de t wo char ges of  l ubr i cat i ng oi l  f or  each 
compr essor .   The f i r st  char ge shal l  be used dur i ng t he oper at i ng t est  
per i od,  and at  t he end of  t hi s per i od shal l  be wi t hdr awn and r epl aced wi t h 
t he second char ge.   Equi pment  usi ng R- 11,  R- 12,  R- 113,  R- 114,  R- 115,  or  
R- 500 as a r ef r i ger ant  wi l l  not  be per mi t t ed.   Ref r i ger ant s shal l  have an 
Ozone Depl et i on Fact or  ( ODF)  of  0. 05 or  l ess.   The ODF shal l  be i n 
accor dance wi t h t he " Mont r eal  Pr ot ocol  on Subst ances t hat  Depl et e t he Ozone 
Layer , "  Sept ember  1987,  sponger  by t he Uni t ed Nat i ons Envi r onment  Pr ogr am.   
CFCs [ and HCFCs]  [ and Hal ons ] shal l  not  be per mi t t ed.   Ref r i ger ant  shal l  be 
an appr oved al t er nat i ve r ef r i ger ant  per  EPA' s Si gni f i cant  New Al t er nat i ve 
Pol i cy ( SNAP)  l i s t i ng.   [ Use HFC- 134a r ef r i ger ant . ] [ Use HCFC- 123 
refrigerant.]

2. 3. 1   Capaci t y Cr i t er i a

**************************************************************************
NOTE:   Show t he capaci t y and sat ur at ed suct i on 
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t emper at ur e,  sat ur at ed condensi ng t emper at ur e,  
super heat ,  and subcool i ng on t he dr awi ngs.

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

Appl i cat i on capaci t y r at i ng shown shal l  i ncl ude suct i on super heat  and 
l i qui d subcool i ng.   Compr essor  desi gn sat ur at ed condensi ng t emper at ur e and 
sat ur at ed suct i on t emper at ur e l i mi t s shal l  not  be exceeded.

2. 3. 2   Reci pr ocat i ng Compr essor s

[ Her met i c]  [ Open] ,  [ di r ect ]  [ V- bel t ]  dr i ve r eci pr ocat i ng pi st on t ype,  
desi gned and const r uct ed f or  i ndi cat ed compr essi on r at i o ser vi ce.   [ Desi gn 
wel ded her met i c compr essor s f or  hi gh compr essi on r at i o heat  pump and l ow 
t emper at ur e r ef r i ger at i on ser vi ce. ]   Machi ne cyl i nder  bl ocks and heads f r om 
aged,  f i ne- gr ai ned,  cast  i r on.   [ Pr ovi de ammoni a ser vi ce compr essor  
cyl i nder  bl ocks and heads wi t h sel f - dr ai ni ng wat er -  or  r ef r i ger ant - cool ed 
j acket s wher e r ecommended by t he manuf act ur er . ]   [ Fr eeze- pr ot ect  wat er  
j acket s. ]  For ge cr ankshaf t s of  st eel  or  cast  nodul ar  i r on.   Dynami cal l y 
bal ance r ot at i ng par t s,  i ncl udi ng cr ankshaf t  and power  t r ansmi ssi on 
component s.   Desi gn compr essor s t o oper at e at  par t i al  l oads wi t hout  
v i br at i on gr eat er  t han f ul l  l oad v i br at i on and be capabl e of  cont i nuous 
oper at i on at  l owest  par t i al  l oad.   Pi st on speed shal l  not  exceed 
manuf act ur er ' s r ecommendat i on or  4 1/ 2 m/ s 875 f pm,  whi chever  i s  l esser .   
Pr ovi de mai n j our nal s and f er r ous and br onze connect i ng r ods wi t h 
r epl aceabl e s l eeve i nser t  t ype,  st eel - backed,  ant i f r i c t i on met al  wear  
sur f ace bear i ngs,  or  ant i f r i c t i on bear i ngs or  a combi nat i on t her eof .  
Al umi num connect i ng r od bear i ngs shal l  be i nt egr al  or  r epl aceabl e s l eeve 
i nser t  t ype.   Pr ovi de bul l s- eye t ype oi l  s i ght  gl ass at  cr ankcase oper at i ng 
l evel .   Compr essor s wi t h a r at ed i nput  of  2 1/ 4 kW 3 hor sepower  and over  
shal l  have f or ced- f eed l ubr i cat i on wi t h r ever si bl e,  sel f - pr i mi ng,  suct i on 
st r ai ner  f i t t ed,  di r ect  cr ankshaf t  dr i ve,  posi t i ve- di spl acement  pump.   
[ Open compr essor  shaf t  seal s shal l  be oi l  l ubr i cat ed and cool ed r ot ar y 
mechani cal  t ype wi t h ext er nal l y,  i ndi v i dual l y,  r epl aceabl e wear i ng 
component s. ]  Ext er nal  dr i ve mot or  encl osur es shal l  be [ open dr i p- pr oof . ]  
[ t ot al l y  encl osed. ]

2. 3. 3   Hel i cal  Rot ar y Compr essor s

Pr ovi de posi t i ve di spl acement ,  oi l - i nj ect ed t ype,  dr i ven by an el ect r i c  
mot or .   Sol i d st eel  r ot or s,  Soci et y of  Aut omot i ve Engi neer s Gr ade 1141 or  
1144.   Shaf t  mai n bear i ngs shal l  be ei t her  s l eeve- desi gn t ype wi t h l eaded 
br onze or  st eel - backed babbi t ;  or  f r i c t i onl ess bear i ng desi gn,  bal l  or  
r ol l er  t ype.   Pr ovi de housi ngs and cover s of  hi gh- gr ade cast - i r on pr essur e 
cast i ngs.   Lubr i cat i on syst ems shal l  l ubr i cat e r ot or s,  bear i ngs,  shaf t  seal  
as wel l  as r ot or  seal i ng and cool i ng.   Pr ovi de an oi l  saf et y cut out  
i nt er l ocked wi t h t he compr essor  st ar t er  t o al l ow compr essor  t o oper at e onl y 
when t he oi l  management  syst em i s oper at i onal .   Pr ovi de f or  l ubr i cat i on of  
bear i ngs and shaf t  seal s on shut down wi t h or  wi t hout  el ect r i c  power  suppl y.

2. 3. 4   Accessories

Uni t  accessor i es wi t h 1 1/ 8 kW 1 1/ 2 hor sepower  and l ar ger  compr essor  shal l  
i ncl ude suct i on,  di schar ge and l i qui d gage por t ed shut of f  val ves,  suct i on 
and di schar ge ser vi ce val ves,  suct i on st r ai ner s,  muf f l er s,  cr ankcase 
heat er s,  and pr essur e r el i ef .   Pr ovi de doubl e seat ed ser vi ce val ves wi t h 
gage por t s.   Pr ovi de l ube oi l  pr essur e gages and f ai l ur e swi t ches f or  
f or ced- f eed l ubr i cat ed open and accessi bl e her met i c compr essor s.   Unl ess 
cont i nuous heat i ng i s r ecommended by compr essor  manuf act ur er ,  cr ankcase 
heat er s shal l  f unct i on onl y when compr essor  i s  st opped.   [ Pr ovi de 
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condenser s wi t h pur ge val ves. ]   [ Wher e l ow ambi ent  cont r ol  i ncor por at es 
condenser  f l oodi ng,  r ecei ver  shal l  be s i zed as r equi r ed. ]

2. 3. 5   Capaci t y Cont r ol s

Compr essor s shal l  s t ar t  f r om r est  unl oaded.   [ Pr ovi de wi t h st ar t - st op 
cont r ol . ]   [ Pr ovi de wi t h capaci t y  modul at i on. ]   [ Pr ovi de not  l ess t han 
[ _____]  capaci t y  cont r ol  st eps. ]

2. 3. 6   Condenser ,  I nt egr al

Pr ovi de wi t h [ ai r - cool ed]  [ wat er - cool ed]  condenser .   [ Open compr essor  uni t  
r at ed t hr ough 2 1/ 4 kW 3 hor sepower  may ut i l i ze i nt egr al l y  cast  bl ades of  
compr essor  f l ywheel  or  sheave as t he ai r  movi ng devi ce suppl ement ed by a 
pr opel l er  f an mount ed on ext ended compr essor  dr i ve mot or  shaf t . ]   [ Pr ovi de 
condenser s and compr essor s wi t h manuf act ur er ' s st andar d di r ect - dr i ve 
pr opel l er  f ans whi ch ar e el ast omer  mount ed i n combi ned,  encl osi ng,  guar d or  
suppor t . ]   Const r uct  coi l s  wi t h separ at e subcool i ng c i r cui t  [ and c i r cui t i ng 
as i ndi cat ed, ]  of  copper  t ubi ng wi t h al umi num f i ns.   Test  coi l s  i n 
accor dance wi t h ANSI / ASHRAE 15 & 34.   Pr ovi de coi l s  wi t h sheet  st eel  f r ame 
and vent ur i  f an shr oud.

2. 3. 7   Condenser ,  Wat er - Cool ed,  I nt egr al

Pr ovi de c l eanabl e t ube- i n- t ube condenser  wi t h [ copper ]  [ 70/ 30 
copper - ni ckel ]  cool ant  wet t ed sur f aces and cool ant  r egul at i ng val ve.   Base 
condenser  r at i ng on cool ant  f oul i ng f act or  of  [ 0. 0005]  [ 0. 001] .

2. 3. 8   Condenser - Recei ver ,  Wat er - Cool ed,  I nt egr al

**************************************************************************
NOTE:   Nor mal l y 70/ 30 copper  ni ckel  per f or mance i s  
super i or  t o 90/ 10 copper  ni ckel  i n br acki sh and sal t  
wat er .   Wher e condi t i ons ar e not  det r i ment al  t o 
90/ 10 copper  ni ckel ,  i ncor por at e same as an 
al t er nat i ve accept abl e mat er i al .   Use t he hi gher  
f oul i ng f act or  f or  open syst ems.

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

Pr ovi de c l eanabl e shel l  and t ube condenser - r ecei ver  wi t h [ copper ]  [ 70/ 30 
copper - ni ckel ]  t ubes and cool ant  r egul at i ng val ve.   Base condenser  r at i ng 
on cool ant  f oul i ng f act or  of  [ 0. 0005. ]  [ 0. 001. ]

2. 3. 9   Cont r ol  Panel s

**************************************************************************
NOTE:   Ver i f y t hat  r ever se- phase,  and phase 
i mbal ance pr ot ect i on pr ovi s i ons ar e avai l abl e i n 
s i zes under  70 kW 20 t ons.   Check wi t h manuf act ur er s 
bef or e speci f y i ng ot her  t han acr oss- t he- l i ne 
starting.

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

Cont r ol  panel s and el ect r i cal  component s shal l  conf or m t o NFPA 70, NEMA I CS 1, 
NEMA I CS 2, NEMA I CS 3, NEMA I CS 4 and NEMA I CS 6,  and mount ed i n a 
NEMA I CS 6,  Type 1 encl osur e.   El ect r i cal  cont r ol s shal l  i nc l ude [ [ f used]  
[ unf used]  di sconnect ; ]  cont r ol  t r ansf or mer s wi t h 50 per cent  excess 
capaci t y;  mai n and br anch ci r cui t  over l oad pr ot ect i ve devi ces compensat ed 
f or  ambi ent  t emper at ur es as r ecommended by t he manuf act ur er ;  r ever se phase 
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pr ot ect i on wher e necessar y t o pr ecl ude damage;  s i ngl e- phase and 
phase- i mbal ance pr ot ect i on;  l ow vol t age pr ot ect i on;  manual  r eset  on power  
i nt er r upt i on or  saf et y shut down;  [ power  f act or  cor r ect i on capaci t or s; ]  
[ s t at us pi l ot  l i ght s; ]  compr essor  saf et y,  oper at i ng and capaci t y cont r ol s;  
[ def r ost  cont r ol s; ]  [ l ocal  and r emot e audi bl e and vi sual  al ar ms wi t h 
pr ovi s i ons t o s i l ence; ]  shor t  cycl i ng cont r ol  wi t h l ock- out  t i mer ;  t i me 
del ay f or  sequenced compr essor  st ar t s;  r emot e component  i nt er f ace;  and 
i nt er component  wi r i ng t o t er mi nal  bl ocks wi t h 10 spar es.   Pr ovi de st r anded 
copper  wi r e of  r equi r ed ampaci t y and i nsul at i on at  encount er ed 
t emper at ur es.   I dent i f y wi r es at  t er mi nal  poi nt s.

2. 3. 10   Base Mount i ng

**************************************************************************
NOTE:   Wher e condensi ng uni t s or  compr essor s ar e 
l ocat ed on t op of  wal k- i n boxes,  mount  on spr i ng 
v i br at i on i sol at or s.   Wei ght  of  i ner t i a bl ock shal l  
be an engi neer ed sol ut i on accommodat i ng s i t e 
conditions.

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

Mount  compr essor s and component s on a r i gi d,  f abr i cat ed st eel  [ base, ]  
[ r ack, ] .   [ Mount  compr essor  assembl y t o t he base on spr i ng t ype v i br at i on 
i sol at i on mount i ngs.   Mount  t he base on t he f l oor  on el ast omer  pads. ]  
[ Mount  assembl y suppor t i ng base on [ cant i l ever ed,  hei ght  r educi ng, ]  spr i ng 
t ype v i br at i on i sol at i on mount i ngs,  sel ect ed t o l i mi t  t r ansmi ssi bi l i t y  of  
i mbal anced f or ces at  l owest  equi pment  r evol ut i ons per  mi nut e t o 5 per cent . ]  
[ Mount  assembl y on concr et e i ner t i a bl ock,  f i t t ed wi t h cant i l ever ed,  hei ght  
r educi ng,  spr i ng t ype v i br at i on i sol at i on mount i ngs.   Wei ght  of  concr et e 
i ner t i a bl ock shal l  be [ 2. 0]  [ _____]  t i mes wei ght  of  suppor t ed assembl y.  
Sel ect  spr i ng mount i ngs t o l i mi t  t r ansmi ssi bi l i t y  of  i mbal anced f or ces at  
l owest  equi pment  r evol ut i ons per  mi nut e t o 3 per cent . ]   [ I nt egr al - t o- uni t  
pi pe or  t ubi ng,  and condui t  connect i on t o [ cont r ol  panel ]  [ and]  [ bui l di ng 
ser vi ces]  shal l  be t hr ough ser vi ce r at ed f l exi bl e connect or s. ]

2. 4   CONDENSERS,  AI R- COOLED

**************************************************************************
NOTE:   Cur r ent l y ,  l owest  SRN r at i ngs,  i n t he or der  
of  16 or  17,  occur  i n uni t s r at ed under  19, 045 kW 65 
MBH.   Lar gest  " qui et "  equi pment  r at i ngs ar e i n 19- 20 
range.

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

Fact or y f abr i cat ed and t est ed,  packaged,  sel f - cont ai ned and r eady f or  f ul l  
capaci t y oper at i on af t er  t er mi nal  poi nt  connect i ons.   Uni t  [ shal l  be 
manuf act ur er  mat ched par t  of  spl i t  syst em,  and]  shal l  conf or m t o 
ANSI / AHRI  460, ANSI / AHRI  210/ 240,  and ANSI / AHRI  270.   Uni t  shal l  pr oduce a 
Sound Rat i ng Number  ( SRN)  not  gr eat er  t han [ 16]  [ 21]  [ _____] .

2. 4. 1   Capaci t y Rat i ng

Si ze t he condenser  f or  t he capaci t y and condi t i ons i ndi cat ed.   Do not  
oversize.

2. 4. 2   Ener gy Per f or mance

**************************************************************************
NOTE:   UFC 1- 200- 02 r equi r es new bui l di ngs t o use 30 
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per cent  l ess ener gy t han t he ASHRAE 90. 1 -  SI  ASHRAE 
90. 1 -  I P basel i ne l evel .

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

Equi pment  ef f i c i ency shal l  meet  t he r equi r ement s of  Ener gy St ar  or  Feder al  
Ener gy Management  Pr ogr am ( FEMP)  desi gnat ed ef f i c i ency i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI CI ENT 
EQUIPMENT.

2. 4. 3   Uni t  Casi ng

Const r uct  casi ng of  gal vani zed st eel  or  al umi num sheet  met al  and gal vani zed 
or  al umi num st r uct ur al  member s.   Pr ovi de wi t h l i f t i ng pr ovi s i ons,  access 
panel s,  r emovabl e l egs,  [ di schar ge hood, ]  and f an and heat  r ej ect i on coi l  
guar ds and scr eens.

2. 4. 4   Finishes

Equi pment  and component  i t ems,  when f abr i cat ed f r om f er r ous met al ,  shal l  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  i t ems 
l ocat ed out s i de of  bui l di ngs and subj ect  t o a sal t  at mospher e shal l  have 
weat her  r esi st ant  f i ni shes t hat  wi l l  wi t hst and 240 hour s exposur e t o t he 
sal t  spr ay t est  conduct ed i n accor dance wi t h ASTM B117,  usi ng a 20 per cent  
sodi um chl or i de sol ut i on.   I mmedi at el y af t er  compl et i on of  t he t est ,  t he 
speci men shal l  show no si gn of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  l oss of  
adhesi on and no s i gn of  r ust  cr eepage beyond 3. 18 mm 1/ 8 i nch on ei t her  
s i de of  t he scr at ch mar k.

2. 4. 5   Fans

2. 4. 5. 1   Pr opel l er  Fans

Pr opel l er  t ype f ans shal l  be [ di r ect ]  [ V- bel t ]  dr i ve t ype wi t h dynami cal l y 
bal anced,  adj ust abl e or  f i xed pi t ch,  al umi num or  cor r osi on pr ot ect ed st eel  
bl ades.   [ V- bel t  dr i ve wheel s shal l  be mount ed on cor r osi on pr ot ect ed dr i ve 
shaf t  suppor t ed by gr ease l ubr i cat ed ant i f r i c t i on bear i ngs wi t h cast  
f er r ous pi l l ow bl ock or  ext ended housi ng. ]  Each wheel  dr i ve shal l  be 
i ndependent  of  any ot her  wheel .   Ext ended l ubr i cant  l i nes shal l  be pr ovi ded 
f or  mai nt enance access.   Dr i ve bear i ngs shal l  be pr ot ect ed wi t h wat er  
s l i nger s or  shi el ds.

2. 4. 5. 2   Cent r i f ugal  Fans

[ For war d cur ve]  [ Backwar d i ncl i ned]  cent r i f ugal  scr ol l  t ype f ans shal l  be 
pr ovi ded wi t h st r eaml i ned or i f i ce i nl et  and V- bel t  dr i ve,  l i mi t ed t o t hr ee 
wheel s mount ed on a cor r osi on pr ot ect ed dr i ve shaf t .   Wheel s and housi ng 
shal l  be f abr i cat ed f r om al umi num or  gal vani zed st eel .   Wheel s shal l  be 
dynami cal l y bal anced.   Fan shaf t  f i r st  cr i t i cal  speed shal l  be not  l ess 
t han 25 per cent  gr eat er  t han oper at i ng speed.   Fan shaf t  shal l  be mount ed 
i n gr ease l ubr i cat ed ant i f r i c t i on bear i ngs wi t h cast  f er r ous pi l l ow bl ock 
housi ng.   Ext ended l ubr i cant  l i nes shal l  be pr ovi ded f or  mai nt enance access.

2. 4. 5. 3   Fan Dr i ves

V- bel t  dr i ves shal l  be f i t t ed wi t h guar ds,  [ f i xed pi t ch]  [ or ]  [ adj ust abl e 
pi t ch]  sheaves.
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2. 4. 6   Fan Mot or s

Mot or s l ess t han 3/ 4 kW 1 hp shal l  meet  NEMA Hi gh Ef f i c i ency r equi r ement s 
i n accor dance wi t h NEMA MG 1.   Mot or s 3/ 4 kW 1 hp and l ar ger  shal l  meet  
NEMA Pr emi um Ef f i c i ency r equi r ement s i n accor dance wi t h NEMA MG 1.   Mot or s 
shal l  be var i abl e speed.   Mot or  encl osur es shal l  be [ open dr i p- pr oof ]  
[ t ot al l y  encl osed]  t ype.   Mot or s and bear i ngs shal l  be pr ot ect ed by 
l ocat i on or  wi t h wat er  s l i nger s or  shi el ds.

2. 4. 7   Ref r i ger ant  Ci r cui t

Ref r i ger ant  cont ai ni ng component s shal l  compl y wi t h ANSI / ASHRAE 15 & 34, 
shal l  be f act or y t est ed,  c l eaned,  dehydr at ed,  char ged,  and seal ed.   Each 
condenser  coi l  connect i on shal l  be f i t t ed wi t h a manual  i sol at i on val ve of  
t he bal l  t ype and an access val ve on t he coi l  s i de.   Recei ver  shal l  conf or m 
to ANSI / AHRI  495.   [ Recei ver  shal l  be i nsul at ed wi t h not  l ess t han 25 mm 1 
i nch t hi ck,  100 per cent  adhesi ve bonded,  vapor t i ght ,  f l exi bl e,  c l osed- cel l  
el ast omer  and f i ni shed wi t h t wo coat s of  sol vent  base PVC pr ot ect i ve 
coat i ng or  0. 41 mm 0. 016 i nch t hi ck al umi num j acket . ]

2. 4. 8   Coils

Coi l s shal l  be const r uct ed of  copper  or  al umi num t ubi ng wi t h per manent l y 
at t ached f i ns f or  t her mal l y ef f i c i ent  cont act .   I ndoor  and out door  coi l s  
shal l  be mat ched and f r om same manuf act ur er .   Use a l ow sensi bl e heat  r at i o 
f or  mor e moi st ur e r emoval .   Casi ng shal l  be gal vani zed st eel  or  al umi num.   
[ Coi l s f or  ser vi ce i n cor r osi ve or  sal t  l aden at mospher e shal l  be 
const r uct ed of  al umi num or  wi t h copper  t ubes and f i ns and gal vani zed end 
sheet s. ]   [ I n addi t i on,  coi l s  shal l  be pr ot ect ed wi t h baked- on,  mi ni mum 
0. 076 mm 3 mi l  t hi ck,  phenol i c coat i ng. ]  [ Separ at e condenser  c i r cui t  shal l  
be pr ovi ded f or  each compr essor  compl et e wi t h separ at e cont r ol s f or  each 
r el at ed f an. ]   [ Uni t  shal l  pr ovi de not  l ess t han [ _____]  degr ees C degr ees F
 subcool i ng. ]   Subcool i ng c i r cui t  shal l  be l i qui d seal ed.   Condenser  may be 
used f or  r ef r i ger ant  st or age i n l i eu of  separ at e r ecei ver ,  pr ovi ded t hat  
st or age capaci t y  i s  20 per cent  i n excess of  f ul l y  char ged syst em.   Wher e 
l i qui d f l oodi ng l ow ambi ent  cont r ol  i s  f ur ni shed,  a separ at e r ecei ver  shal l  
be pr ovi ded.

2. 4. 9   Low Ambi ent  Condenser  Cont r ol s

Uni t  shal l  be capabl e of  oper at i ng i n ambi ent  t emper at ur e of  [ _____]  
degr ees C degr ees F.   Cont r ol s shal l  per mi t  pr oper  oper at i on of  syst em wi t h 
pr oper  di f f er ent i al  pr essur e acr oss t her most at i c expansi on val ve.   Cont r ol  
syst em shal l  be based on sensi ng of  act ual  condensi ng pr essur e i n 
conj unct i on wi t h manuf act ur er ' s met hod of  f an or  damper  cont r ol  or  by 
f l oodi ng t he condenser .   [ Mul t i f an uni t s wi t h power  oper at ed f an di schar ge 
damper s,  shal l  i ncl ude gr avi t y damper s. ]   [ El ect r i c  damper  oper at or  t or que 
shal l  be at  l east  2. 0 t i mes r equi r ed t or que. ]   [ Ai r  vol ume cont r ol  i s  not  
accept abl e f or  ambi ent  condi t i ons bel ow 2 degr ees C 35 degr ees F. ]   
Cont r ol s shal l  be set  t o pr oduce a mi ni mum 21 degr ees C 70 degr ees F 
sat ur at ed r ef r i ger ant  condensi ng t emper at ur e.

2. 4. 10   Cont r ol  Panel s

Uni t  mount ed cont r ol  panel s shal l  be housed i n NEMA I CS 6,  Type 1 or  3A 
encl osur es.   Cont r ol s shal l  i ncl ude [ cont r ol  t r ansf or mer , ]  [ f an mot or  
[ cont act or ]  [ st ar t er s] , ]  [ sol i d- st at e speed cont r ol , ]  over l oad pr ot ect i ve 
devi ces,  i nt er f ace wi t h l ocal  and r emot e component s,  mi scel l aneous el ect r i c  
devi ces,  and i nt er component  wi r i ng t o t er mi nal  bl ock poi nt s.
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2. 5   CONDENSERS,  WATER- COOLED

Condenser  shal l  be [ r emot e mount ed]  [ and]  [ i nt egr al  t o wat er - cool ed 
condensi ng uni t ]  and shal l  conf or m t o AHRI  450.

2. 5. 1   Capaci t y Cr i t er i a

Rat i ngs shal l  be i n Bt uh heat  r ej ect i on f or  AHRI  450 Gr oup [ 1]  [ 3]  
condi t i ons,  and f or  appl i cat i on at  i ndi cat ed desi gn condi t i ons.   Rat i ngs 
shal l  be based on [ 0. 0005]  [ 0. 001]  cool i ng wat er  s i de f oul i ng f act or  at  
desi gn vel oci t y.   Cool ant  s i de pr essur e dr op at  desi gn condi t i on f l ow and 
f oul i ng f act or  shal l  not  exceed t hat  i ndi cat ed and shal l  be based on 
t ube- si de vel oci t i es of  not  l ess t han 1. 07 nor  gr eat er  t han 2. 44 m/ s 3. 5 
nor  gr eat er  t han 8 f ps.   When condenser  i s  used f or  r ef r i ger ant  st or age 
dur i ng pumpdown,  syst em char ge shal l  be hel d wi t hi n 80 per cent  of  uni t  
vol ume and st or age capaci t y shal l  be st at ed.   [ Condenser s shal l  be desi gned 
f or  cool ant  s i de wor ki ng pr essur e of  not  l ess t han [ 690]  [ 1034]  kPa ( gage)  
[ 100]  [ 150]  psi g,  r ef r i ger ant  s i de wor ki ng pr essur e of  not  l ess t han 2068 
kPa ( gage)  300 psi g. ]   A por t i on of  ent er i ng cool ant  shal l  be i n heat  
t r ansf er  cont act  wi t h l i qui d r ef r i ger ant  t o pr ovi de [ _____]  degr ees C 
degr ees F subcool i ng.   Do not  over si ze equi pment .

2. 5. 2   Ener gy Per f or mance

**************************************************************************
NOTE:   UFC 1- 200- 02 r equi r es new bui l di ngs t o use 30 
per cent  l ess ener gy t han t he ASHRAE 90. 1 -  SI  ASHRAE 
90. 1 -  I P basel i ne l evel .

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

Equi pment  ef f i c i ency must  meet  t he r equi r ement s of  Ener gy St ar  or  Feder al  
Ener gy Management  Pr ogr am ( FEMP)  desi gnat ed ef f i c i ency i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI CI ENT 
EQUIPMENT.

2. 5. 3   Shel l  and Tube Type

Condenser s shal l  be of  t he shel l  and t ube t ype wi t h t he cool ant  i n t he 
t ubes.   The desi gn pr essur e dr op shal l  gover n t he number  of  passes.   
Condenser  heads shal l  have pi pe connect i ons whi ch per mi t  access t o or  
r emoval  of  t he t ubes.   Mat er i al s of  const r uct i on shal l  be sui t abl e f or  t he 
ser vi ce i n whi ch used.   Condenser s shal l  conf or m t o AHRI  450,  wi t h saf et y 
pr ovi s i ons conf or mi ng t o ANSI / ASHRAE 15 & 34.   Wher e cool ant  may be subj ect  
t o f r eezi ng,  condenser s shal l  be gr avi t y dr ai nabl e and shal l  be f i t t ed wi t h 
aut omat i c dr ai n and vent  val ves.

2. 5. 4   Cool ant  Cont r ol

Cont r ol  val ves shal l  be [ aut omat i c,  sel f - cont ai ned,  cont r ol l ed by 
condensi ng pr essur e,  and shal l  c l ose bubbl e- t i ght  when compr essor  i s  not  
oper at i ng. ]   [ modul at i ng t hr ee- way mi xi ng t ype,  cont r ol l ed by pr essur e 
cont r ol l er . ]   [ At mospher i c cool i ng equi pment  shal l  be deener gi zed at  
i ndi cat ed set  poi nt . ]   Cont r ol  shal l  be set  f or  a sat ur at ed r ef r i ger ant  
condensi ng t emper at ur e of  21 degr ees C 70 degr ees F.

2. 6   ATMOSPHERI C COOLI NG EQUI PMENT

[ Cool i ng t ower ]  [ Evapor at i ve wat er  cool er ]  [ Evapor at i ve condenser ]  shal l  be 
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[ i nduced]  [ or ]  [ f or ced]  mechani cal  dr af t ,  [ ver t i cal ]  [ hor i zont al ]  di schar ge 
[ par al l el - f l ow]  [ count er - f l ow]  [ or ]  [ cr oss- f l ow]  t ype of  f i r e- r esi st ant  
const r uct i on.   Cool i ng equi pment  shal l  be f act or y f abr i cat ed,  assembl ed and 
t est ed.   [ Cool i ng t ower  shal l  conf or m t o r equi r ement s of  CI D A- A- 59223, 
except  as modi f i ed her ei naf t er . ]

2. 6. 1   Desi gn and Per f or mance Requi r ement s

**************************************************************************
NOTE:   When 53 m/ s 10, 500 f pm vel oci t y i s  exceeded,  
noi se may become a s i gni f i cant  f act or .   Low t i p 
speeds may or  may not  i ncr ease si ze of  cool i ng 
t ower .   Consi der  pr obabi l i t y  of  chemi cal l y- t r eat ed 
hi gh- di ssol ved- sol i ds dr i f t  l oss causi ng damage t o 
adj acent  st r uct ur es and envi r onment  ( t r ees,  shr ubs,  
etc.).

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

The r equi r ement s of  CTI  ATC- 105 shal l  be t he basi s of  est abl i shi ng uni t  
capaci t y and per f or mance.   Uni t  capaci t y shal l  i nc l ude a s i t e r eci r cul at i on 
f act or .   Per f or mance wi nd vel oci t y shal l  be 8 km 5 mi l es per  hour .   Dr i f t  
l oss shal l  not  exceed 0. 1 per cent  of  uni t  c i r cul at i on r at e.   Mi ni mum uni t  
desi gn wi nd l oad shal l  be [ 146 kg per  squar e met er ]  [ 30 pounds per  squar e 
f oot ]  [ _____] .   [ Mi ni mum desi gn f an deck l i ve l oad shal l  be [ 195 kg per  
squar e met er ]  [ 40 pounds per  squar e f oot ]  [ _____] . ]  Fan t i p speed shal l  not  
exceed [ 53 mps]  [ 10, 500 f eet  per  mi nut e] [ _____] .   Desi gn and const r uct i on 
of  st eel  member s shal l  conf or m t o  AI SC 360 and AI SI  SG03- 3.

2. 6. 2   Mat er i al s of  Const r uct i on

Met al l i c  mat er i al s of  const r uct i on shal l  be mi l l  gal vani zed or  hot - di p 
gal vani zed af t er  f abr i cat i on.   Pl ast i cs shal l  have an ASTM E84 f l ame spr ead 
r at i ng of  25 or  l ess,  except  as ot her wi se speci f i ed.

2. 6. 3   Fr amewor k and Casi ng

St r uct ur e shal l  wi t hst and maxi mum st r esses i mposed.   Panel  j oi nt s shal l  
dr ai n t o i nt er i or .   Seal s,  f ast ener s,  and f l ashi ng shal l  be pr ovi ded t o 
pr ecl ude ext er nal  t o uni t  wat er  l eakage.   [ Di schar ge cyl i nder  hei ght  shal l  
be not  l ess t han [ _____]  mm i nches above f an deck. ]

2. 6. 4   I nl et s and Louver s

Louver  mat er i al  shal l  be of  t hi ckness,  conf i gur at i on and suppor t  span t o 
pr event  f l ut t er  or  saggi ng under  l oads i mposed dur i ng oper at i on.   I nl et  
shal l  be f i t t ed wi t h squar e mesh gal vani zed har dwar e c l ot h wi t h mi ni mum 80 
per cent  open ar ea.

2. 6. 5   Di st r i but i on Syst em

Hot - wat er  di st r i but i on syst em shal l  be [ open basi n]  [ or ]  [ pr essur i zed spr ay 
nozzl e]  t ype.   [ Open basi n shal l  be desi gned t o per mi t  sur ge wat er  f l ow 40 
per cent  gr eat er  t han speci f i ed f l ow wi t hout  over f l ow of  basi n.   Basi n shal l  
be f i t t ed wi t h r emovabl e cover . ]   Syst em shal l  be sel f - dr ai ni ng and 
noncl oggi ng.   [ Means t o i sol at e and bal ance f l ow t o each sect i on of  uni t  
shal l  be pr ovi ded. ]
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2. 6. 5. 1   Pumps

Pump casi ng shal l  be desi gned t o wi t hst and di schar ge head i ndi cat ed,  pl us 
st at i c head on syst em,  pl us 50 per cent  of  t he t ot al ,  but  not  l ess t han 862 
kPa ( gage)  125 psi g.   Mot or  shal l  not  be over l oaded wi t h pump oper at i ng at  
any poi nt  on i t s  char act er i st i c  cur ve,  and shal l  have [ open dr i p- pr oof ]  
[ t ot al l y  encl osed]  encl osur e.   Pump speed shal l  not  exceed [ 1800]  [ 3600]  
r evol ut i ons per  mi nut e.   Pumps shal l  be [ hor i zont al  spl i t - case]  
[ end- suct i on ver t i cal  spl i t - case]  [ c l ose- coupl ed i n- l i ne]  cent r i f ugal  
t ype.   Casi ng and bear i ng housi ngs shal l  be cast  f er r ous met al .   Casi ng 
shal l  be f i t t ed wi t h manual  ai r  vent s and dr ai n pl ugs.   [ Suct i on and 
di schar ge shal l  be pr ovi ded wi t h pr essur e gage t aps. ]   Shaf t  seal  shal l  be 
mechani cal  t ype.   I mpel l er  and t r i m shal l  be br onze.   Shaf t  shal l  be 
st ai nl ess st eel  or  car bon st eel  s l eeved wi t h st ai nl ess st eel .   Bear i ngs 
shal l  be seal ed,  gr ease l ubr i cat ed,  ant i f r i c t i on t ype.   Pump shal l  be 
accessi bl e f or  ser vi c i ng wi t hout  di st ur bi ng pi pi ng connect i ons.   [ Pump and 
mot or  shal l  be mount ed on a common cast  i r on or  f abr i cat ed st r uct ur al  st eel  
base havi ng l i pped edges and t apped dr ai nage openi ngs. ]   [ Pump shal l  be 
pr ovi ded wi t h el ast omer - i n- shear  t ype shaf t  coupl i ng wi t h guar d. ]  
[ Cl ose- coupl ed pumps shal l  be pr ovi ded wi t h dr i p pocket s and t apped 
openi ngs. ]   Pump r ot at i ng assembl y shal l  be dynami cal l y bal anced.

2. 6. 6   Heat  Exchanger s

[ Evapor at i ve condenser  coi l  shal l  compl y wi t h ANSI / ASHRAE 15 & 34] .   Coi l s 
shal l  be compl et el y dr ai nabl e [ ser pent i ne]  [ or ]  [ s t r ai ght  l engt h,  
i ndi v i dual l y c l eanabl e]  t ype.   Coi l  t ubes and header s shal l  be [ seaml ess 
deoxi di zed copper ]  [ or ]  [ el ect r i c  r esi st ance wel ded,  hot  r ol l ed,  mi l l  scal e 
f r ee,  car bon st eel  t ube and header ,  ext er nal l y hot - di p gal vani zed af t er  
f abr i cat i on t o pr ovi de not  l ess t han 0. 70 kg of  z i nc per  squar e met er  2. 3 
ounces of  z i nc per  squar e f oot  of  s i ngl e s i de sur f aces] .   [ Coi l  t ubes shal l  
be Schedul e 40 car bon st eel ,  i nt er nal l y c l eaned t o r emove mi l l  scal e and 
par t i cul at e and ext er nal l y hot - di p gal vani zed af t er  f abr i cat i on t o pr ovi de 
not  l ess t han 0. 70 kg of  z i nc per  squar e met er  2. 3 ounces of  z i nc per  
squar e f oot  of  s i ngl e s i de sur f aces. ]   [ [ Spl i t -  ]  [ Mul t i ]  [ c i r cui t ]  ]  
[ desuper heat er ]  [ subcool i ng]  [ r ef r i ger ant  and j acket  cool i ng wat er ]  coi l s  
shal l  be pr ovi ded as i ndi cat ed.   [ Ref r i ger ant  subcool i ng c i r cui t  shal l  
pr oduce [ _____]  degr ees C degr ees F of  subcool i ng. ]  Ref r i ger ant  r ecei ver  
shal l  conf or m t o r equi r ement s of  ANSI / AHRI  495.   [ Recei ver  i nsul at i on shal l  
be not  l ess t han 25 mm 1 i nch t hi ck,  100 per cent  adhesi ve bonded,  f l exi bl e,  
c l osed- cel l  el ast omer ,  and f i ni shed wi t h t wo coat s of  sol vent  base PVC 
pr ot ect i ve coat i ng. ]   [ Copper  coi l s  shal l )  be di el ect r i cal l y  i sol at ed. ]   
Header  connect i ons shal l  be f i t t ed wi t h [ t her momet er  wel l s, ]  [ pr essur e gage 
t aps, ]  and [ manual ]  [ aut omat i c]  vent  connect i ons.   Heat  exchanger  shal l  be 
pr essur e and t emper at ur e r at ed and t est ed t o t he same f l ui d ser vi ce 
st andar ds and codes as connect i ng ext er nal  pi pi ng.

2. 6. 7   Fill

Fi l l  f or  cool i ng t ower  shal l  be mi ni mum [  0. 38 mm 15 mi l  t hi ck cor r ugat ed 
or  mol ded PVC pl ast i c]  [  0. 48 mm 19 mi l  t hi ck chl or opr ene bound asbest os 
sheet ] ,  i n honeycomb or  wave f or m,  i mpr egnat ed wi t h mel ami ne or  chl or i nat ed 
r ubber ,  havi ng an ASTM E84 f l ame spr ead r at i ng of  5 or  l ess.   Fi l l  shal l  be 
suppor t ed t o pr event  saggi ng or  mi sal i gnment .

2. 6. 8   Eliminators

Met al  el i mi nat or s shal l  be not  l ess t han 24 gage st eel .   Nonmet al l i c  
el i mi nat or s shal l  conf or m t o r equi r ement s speci f i ed f or  f i l l .
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2. 6. 9   Col d Wat er  Basi n and Accessor i es

Basi n shal l  be const r uct ed of  st eel  [ ,  and shal l  be s i zed f or  dr y- basi n 
oper at i on]  [ ,  and shal l  be s i zed t o have suf f i c i ent  wat er  capaci t y and 
f r ee- boar d t o pr event  [ pump cavi t at i on, ]  ai r - ent r ai nment  and t o accommodat e 
r un- back wi t hout  over f l ow] .   Basi n assembl y shal l  be wat er - t i ght .   
[ Mul t i pl e basi ns shal l  oper at e as one basi n wi t h common wat er  l evel  and 
shal l  be compl et e wi t h i nt er connect i ng pi pi ng. ]   Basi n out l et  scr een shal l  
be const r uct ed of  gal vani zed,  13 mm 1/ 2 i nch squar e mesh har dwar e c l ot h,  
r ei nf or cement ,  and f r ami ng.   Basi n shal l  be f i t t ed wi t h over f l ow and val ved 
dr ai n.  [ Manuf act ur er ' s st andar d modul at i ng f l oat - cont r ol l ed makeup val ve 
shal l  be pr ovi ded. ]   [ A nonmodul at i ng,  pi l ot  act uat ed,  f l oat - cont r ol l ed,  
di aphr agm t ype makeup val ve shal l  be pr ovi ded wher e a wat er  met er  i s  
i ndi cat ed or  speci f i ed i n t he makeup suppl y l i ne. ]   Makeup shal l  di schar ge 
50 mm 2 i nches or  t wo pi pe di amet er s,  whi chever  i s  gr eat er ,  above maxi mum 
at t ai nabl e basi n wat er  l evel  dur i ng over f l ow condi t i on,  or  as r equi r ed t o 
pr ecl ude backf l ow.   A dr ai nabl e 20 mm 3/ 4 i nch hose bi b connect i on shal l  be 
pr ovi ded wi t h a vandal pr oof  vacuum br eaker  f or  makeup l i ne mount i ng.   
[ Basi n shal l  be f i t t ed wi t h i ndi cat ed heat er s. ]

2. 6. 10   Access and Saf et y Pr ovi s i ons

Uni t  shal l  be f i t t ed wi t h access pr ovi s i ons as i ndi cat ed t o f aci l i t at e 
i nspect i on,  mai nt enance and r epl acement  of  component s.   Guar d scr eens shal l  
be pr ovi ded at  unduct ed f an i nl et s and f ar  di schar ge.   Guar ds shal l  be 
pr ovi ded f or  movi ng power  t r ansmi ssi on component s.

2. 6. 11   Fans and Dr i ves

[ I nduced dr af t  count er - f l ow and cr oss- f l ow cool i ng t ower  f ans shal l  be 
pr opel l er  t ype and dr i ve shal l  be [ gear  t ype wi t h mot or  out  of  wet  
ai r st r eam]  [ or ]  [ bel t  t ype wi t h mot or  [ i n]  [ out  of ]  wet  ai r st r eam] . ]  
[ I nduced dr af t  evapor at i ve [ wat er  cool er ]  [ condenser ]  f ans shal l  be 
pr opel l er  t ype and dr i ve shal l  be [ gear ]  [ bel t ]  t ype wi t h mot or  out  of  wet  
ai r st r eam. ]   [ For ced dr af t  f ans shal l  be pr opel l er  or  cent r i f ugal  t ype,  
wi t h mul t i pl e V- bel t  dr i ve and mot or  out  of  wet  ai r st r eam. ]

2. 6. 11. 1   Pr opel l er  Fans

Shal l  be ai r f oi l  sect i on t ype wi t h f i xed or  adj ust abl e pi t ch bl ades 
f abr i cat ed f r om sol i d al umi num al l oy,  except  f ans s i zed 1220 mm 48 i nches 
and under  may be manuf act ur er ' s st andar d.   Fi xed pi t ch f ans combi ned wi t h 
gear  dr i ves ar e not  accept abl e.   Adj ust abl e pi t ch f ans,  wi t h pi t ch set  at  
or  near  maxi mum pi t ch,  combi ned wi t h gear  dr i ves,  ar e not  accept abl e.   Fans 
shal l  be st at i cal l y  or  dynami cal l y bal anced t o l i mi t  i mbal ance f or ces on 
dr i ve shaf t .

2. 6. 11. 2   Cent r i f ugal  Fans

Shal l  be f or war d cur ve,  doubl e- i nl et ,  dr ai nabl e scr ol l  t ype wi t h 
st r eaml i ned i nl et s,  const r uct ed of  gal vani zed or  s t ai nl ess sheet  st eel  or  
al umi num.   Fan shaf t  shal l  be cor r osi on pr ot ect ed.   Bear i ngs shal l  be 
doubl e- shi el ded,  gr ease l ubr i cat ed,  sel f - al i gni ng,  bal l  or  r ol l er ,  cast  
i r on ( spl i t - bol t ed) ,  pi l l ow bl ock housed,  ant i f r i c t i on t ype.   Sl eeve 
bear i ngs may be used i n conj unct i on wi t h one or  mor e ant i f r i c t i on bear i ngs 
at  l ocat i ons ot her  t han dr i ve- end.   Sl eeve bear i ngs shal l  be 
oi l - l ubr i cat ed,  gr ooved,  cast  i r on housed,  ant i f r i c t i on met al  l i ner  t ype,  
wi t h an ef f ect i ve l engt h at  l east  t wo t i mes shaf t  di amet er .   Fan wheel  
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assembl y shal l  be dynami cal l y bal anced.   Lubr i cat i on of  bear i ngs shal l  be 
saf el y accompl i shed whi l e uni t  i s  oper at i ng.   Oi l  l ubr i cat ed s l eeve 
bear i ngs shal l  be f i t t ed wi t h r eser voi r .

2. 6. 11. 3   Gear  Dr i ve Speed Reducer

Shal l  have a ser vi ce f act or  of  not  l ess t han 1. 5 and shal l  be r ever si bl e.   
Oi l  l evel ,  vent  and dr ai n l i nes shal l  be nonf er r ous met al ,  v i br at i on 
i sol at ed,  and ext ended t o mai nt enance access poi nt s.   Nonl ubr i cat ed,  
dynami cal l y bal anced,  f l oat i ng shaf t  and coupl i ngs shal l  be pr ovi ded.   
Const r uct i on shal l  be st ai nl ess st eel  or  cor r osi on pr ot ect ed met al s.

2. 6. 11. 4   Fan Shaf t s

Wet  ser vi ce bel t  dr i ve f an shaf t  shal l  be suppor t ed by dr i p and spl ash 
pr ot ect ed,  gr ease l ubr i cat ed,  spl i t - bol t ed,  pi l l ow bl ock ant i f r i c t i on 
bear i ngs.   Lubr i cat i on pr ovi s i ons shal l  i ncl ude aut omat i c gr ease r el i ef  t o 
v i s i bl e poi nt  and gr ease suppl y f i t t i ngs ext ended t o per mi t  l ubr i cat i on 
under  oper at i ng condi t i ons.   Bel t  dr i ve shal l  be [ r ever si bl e, ]  one- pi ece,  
i nt egr al - back,  mul t i pl e- gr oove t ype,  const r uct ed of  synt het i c f abr i c or  
f i ber  r ei nf or ced neopr ene.

2. 6. 11. 5   Motors

Mot or s l ess t han 3/ 4 kW 1 hp shal l  meet  NEMA Hi gh Ef f i c i ency r equi r ement s 
i n accor dance wi t h NEMA MG 1.   Mot or s 3/ 4 kW 1 hp and l ar ger  shal l  meet  
NEMA Pr emi um Ef f i c i ency r equi r ement s i n accor dance wi t h NEMA MG 1.   Mot or s 
shal l  be var i abl e speed.   Encl osur e shal l  be t ot al l y  encl osed,  [ s i ngl e]  
[ t wo]  speed,  [ nonr ever si ng]  [ r ever si ng]  t ype,  f i t t ed wi t h 120 vol t  a. c.  
r esi st ance heat er s.   [ Rever si ng st ar t er s shal l  be f i t t ed wi t h adj ust abl e 
t i me del ay decel er at i on r el ays. ]  Manuf act ur er ' s st andar d,  adj ust abl e set  
poi nt ,  manual  r eset  t ype v i br at i on cut - out  swi t ch shal l  pr ovi de t o 
deener gi ze f ans upon excessi ve v i br at i on.

2. 6. 12   Vi br at i on I sol at i on

Uni t  shal l  be v i br at i on i sol at ed f r om suppor t i ng st r uct ur e by mount i ngs 
whi ch l i mi t  i mbal anced f or ce t r ansmi ssi bi l i t y  t o [ 5]  [ _____]  per cent  at  
l owest  equi pment  r evol ut i ons per  mi nut e.

2. 6. 13   Cor r osi on Pr ot ect i on

Gal vani ze cast  and wr ought  f er r ous met al  i n accor dance wi t h [ ASTM A123/ A123M
]  [ ASTM A653/ A653M] .   Shear ed edges shal l  r ecei ve addi t i onal  cor r osi on 
pr ot ect i on of  a z i nc r i ch coat i ng.   Ot her  st eel  i t ems speci f i ed t o be 
gal vani zed shal l  be coat ed i n accor dance wi t h ASTM A153/ A153M.

2. 6. 14   Capaci t y Cont r ol

Uni t  shal l  be f i t t ed wi t h [ modul at i ng manual ]  [ vor t ex]  [ i nl et ]  [ i nt er nal  
bypass]  [ and di schar ge]  damper  cont r ol s [ i n addi t i on t o [ on- of f ]  [ f an]  
[ and]  [ pump]  [ cycl i ng]  [ and]  [ f an mot or  speed cont r ol ] ] .   Damper s shal l  be 
const r uct ed of  al umi num or  gal vani zed,  st eel  and f i t t ed i n such a manner  as 
t o pr ecl ude f r eeze- up,  mechani cal  bi ndi ng or  cor r osi on.   Damper s shal l  be 
f i t t ed wi t h a non- l ubr i cat ed damper  shaf t  bear i ngs;  cor r osi on r esi st ant  
damper  shaf t  j our nal s and pi vot s;  pr e- l ubr i cat ed,  ant i f r i c t i on,  bal l  t ype 
adj ust abl e l i nkage;  [ NEMA Type 4 l i mi t  swi t ches; ]  [ wat er pr oof  el ect r i c  
oper at or  t or que shal l  be not  l ess t han 2. 0 t i mes r equi r ed t or que; ]  and 
t emper at ur e sensi ng cont r ol  syst em wi t h out put  cont r ol l i ng damper  posi t i on.

SECTI ON 23 69 00. 00 20  Page 22



2. 7   AUTOMATI C CONTROLS

Temper at ur es i n t he r ef r i ger at ed r ooms shal l  be r egul at ed by r oom 
t her most at s and el ect r i c  sol enoi d val ves i n t he r ef r i ger ant  suppl y pi pi ng 
t o t he evapor at or s.   Compr essor s f or  each syst em shal l  oper at e on suct i on 
pr essur e swi t ches,  f unct i oni ng i n such a manner  as t o cut  i n and cut  out  
compr essor s as t he suct i on pr essur e r i ses above or  f al l s  bel ow 
pr edet er mi ned oper at i ng condi t i ons.   Pr ovi de a mul t i pl e st ep cont r ol l er  f or  
mul t i pl e compr essor  uni t s i n a s i ngl e syst em.

2. 7. 1   Temper at ur e Cont r ol  Cabi net s

Pr ovi de t he necessar y cont r ol l er s,  r el ays,  c l ocks,  al ar ms,  and t emper at ur e 
gages i n or  on t he f ace of  cont r ol  cabi net s f or  each syst em.   Const r uct  
cabi net s of  st eel  or  al umi num wi t h hi nged door  and l ock.   Pr ovi de 
t emper at ur e gages,  pr essur e swi t ches and pi l ot  l i ght s f l ush on t he cabi net  
door .   Pr ovi de cont r ol l er s and r el ays i n t he i nt er i or  of  t he cabi net  on a 
st eel  or  al umi num subpanel  whi ch shal l  al so act  as t he back of  t he 
cabi net .   El ect r i cal  cont r ol s shal l  be pr ewi r ed t o number ed scr ew t ype 
t er mi nal  st r i ps.   Cabi net s shal l  be [ f l oor - mount ed f r ee- st andi ng t ype]  [ or ]  
[ i nt egr al  wi t h r ef r i ger at i on compr essor  uni t  cont r ol  panel s] .

2. 7. 2   Saf et y Cut out  Swi t ches

Pr ovi de aut omat i c hi gh pr essur e,  l ow oi l  l evel ,  and compr essor  over l oad 
saf et y cut out  swi t ches f or  each compr essor .   The swi t ches shal l  be l ocat ed 
i n t he condensi ng uni t  cont r ol  panel .   The cut out  swi t ches shal l  
aut omat i cal l y  st op t he r espect i ve compr essor s and si mul t aneousl y r i ng an 
al ar m bel l  whenever  t he pr essur e wi t hi n t he condenser  r i ses above t he 
pr edet er mi ned saf e poi nt .

2. 7. 3   Thermostats

Shal l  be of  a l ock shi el d t ype sui t abl e f or  oper at i on i n connect i on wi t h 
i t s  r espect i ve sol enoi d val ve.   The t her most at s shal l  mai nt ai n t he 
t emper at ur e of  t he r ef r i ger at ed r ooms wi t hi n a maxi mum r ange of  pl us or  
mi nus one degr ees C 2 degr ees F.   The t her most at s shal l  be of  t he 
adj ust abl e t ype,  wi t h gas f i l l ed t ube.   The t her most at s shal l  have 
t emper at ur e r ange of  mi nus 34 degr ees C t o pl us 10 degr ees C 30 degr ees F 
t o pl us 50 degr ees F.   Ther most at s shal l  be mount ed adj acent  t o i nt er i or  
door ,  unl ess ot her wi se i ndi cat ed.

2. 7. 4   Controllers

2. 7. 4. 1   Di f f er ent i al  Pr essur e

Cont r ol l er  shal l  be pr ovi ded wi t h hi gh and l ow pr essur e sensi ng por t s and 
shal l  be di r ect  or  r ever se act i ng wi t h cal i br at ed pr opor t i onal  band and set  
poi nt  adj ust ment s.   Cont r ol l er  out put  shal l  be [ l ow vol t age el ect r i c ]  
[ pneumat i c]  [ 4- 20 mA dc] ,  pr opor t i onal  t o t he pr essur e di f f er ent i al  
sensed.   Local  and r emot e set  poi nt  adj ust ment s shal l  be i ncl uded.   Range 
shal l  be as r equi r ed t o meet  syst em r equi r ement s.

2. 7. 4. 2   Di f f er ent i al  Temper at ur e

Cont r ol l er  shal l  be pr ovi ded wi t h t wo f i l l ed,  r emot e sensi ng bul bs 
connect ed t o t he cont r ol l er  by [ ar mor ed]  capi l l ar y t ubi ng.   Cont r ol l er  
shal l  be di r ect  or  r ever se act i ng wi t h cal i br at ed pr opor t i onal  band and set  
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poi nt  adj ust ment s.   Cont r ol l er  out put  shal l  be [ l ow vol t age el ect r i c ]  
[ pneumat i c]  [ 4- 20 mA dc] ,  pr opor t i onal  t o t he t emper at ur e di f f er ent i al  
sensed.   Pr ovi s i ons f or  l ocal  and r emot e set  poi nt  adj ust ment s shal l  be 
i ncl uded.   Range shal l  be as r equi r ed t o meet  syst em r equi r ement s.   For  
i mmer si on ser vi ce,  t her mal  wel l s shal l  be pr ovi ded.

2. 7. 5   Pi l ot  Li ght s

Panel  mount ed pi l ot  l i ght s shal l  be NEMA Cl ass 12 oi l - t i ght ,  push- t o- t est  
t r ansf or mer  t ype f or  6- 8 Vac l amps.   Lamps shal l  be r epl aceabl e by r emoval  
of  col or  cap.   Caps col or  shal l  be as i ndi cat ed.

2. 7. 6   Pr ogr ammer ,  Demand Cont r ol / Load

**************************************************************************
NOTE:   Bef or e appl i cat i on of  ener gy management  
syst ems/ l oad shedder s t o r ef r i ger at i on syst ems,  and 
r el at ed f ans and pumps,  t he desi gner  shal l  ascer t ai n 
t hat  appl i cat i on wi l l  not  be conduci ve t o equi pment  
damage and count er pr oduct i ve.   Saf et y t r i ps,  
compr essor  s l uggi ng,  f r eeze- ups and r el oadi ng of  
c i r cui t s may occur .

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

Pr ogr ammer  shal l  be f ul l y  aut omat i c,  f ai l  saf e,  f i el d pr ogr ammabl e,  
sol i d- st at e,  demand cont r ol  and l oad pr ogr ammi ng f or  [ _____]  [ 16]  l oads.  
Demand cont r ol  por t i on shal l  moni t or  power  consumpt i on by [ wat t ]  [ or ]  
[ cur r ent ]  t r ansducer s.   Set  poi nt  shal l  be f i el d adj ust abl e wi t h adj ust abl e 
dead band.   Load sheddi ng sequence t i me and di f f er ent i al  t i me bet ween l oad 
sheddi ng shal l  be adj ust abl e.   Cont act s shal l  s t or e al ar m condi t i on.   Met er  
r eadout  shal l  i ndi cat e demand devi at i on f r om set  poi nt .   Load pr of i l e 
r ecor der  shal l  be st r i p char t  t ype wi t h r eadi l y di scer nabl e event  r ecor d.   
Load pr ogr ammer  shal l  per mi t  pr ogr ammi ng of  on/ of f  t i me of  each l oad f or  
any t i me el ement  wi t hi n a week and shal l  equal i ze power  demand over  a 
pr eset  t i me cycl e.   Syst em shal l  i ncl ude i nput  over r i de and t i me cycl e 
accel er at or  f or  checkout .   Al ar m condi t i on,  st at us of  l oads and t i me per i od 
shal l  be v i sual l y i ndi cat ed and r ecor ded.   Each l oad shal l  i ncl ude a H- O- A 
t oggl e swi t ch.   Al ar m pr ovi s i ons shal l  i ncl ude r el ay cont act s f or  ext er nal ,  
r emot e al ar m f unct i ons and t est  pr ovi s i ons.   Over r i de [ t her most at ]  
[ pr essur e swi t ch]  [ t i mer ]  shal l  be pr ovi ded t o r est or e shedded l oads 
i ndi cat ed.   Cont r ol  panel  encl osur e shal l  be NEMA I CS 6,  Type 1,  sur f ace 
mount ed t ype wi t h key l ock.   Load pr of i l e r ecor der  shal l  be [ sur f ace]  
[ f l ush panel ]  mount ed t ype.   Load r el ays shal l  be pl ug- i n t ype wi t h 
cr i t i cal  l oad f ai l ur e i n " on"  mode and cont act s r at ed f or  pi l ot  dut y at  120 
vol t  a. c.   Load sheddi ng posi t i on swi t ches shal l  shed l oads on a f i r st  
shed/ l ast  r est or e basi s and r emove l oads f r om syst em l ogi c f or  sheddi ng 
cycl e.   Ti me cl ock shal l  be f i t t ed wi t h spr i ng mot or  t o mai nt ai n t i me i n 
event  of  power  f ai l ur e.

2. 7. 7   Swi t ches,  Fl ui d Ser vi ce

Swi t ches shal l  be f i el d adj ust abl e SPDT t ype and shal l  have NEMA I CS 6, 
Type 1 encl osur e wi t h oper at i ng r ange speci f i ed or  i ndi cat ed.   Ci r cui t s 
shal l  be as r equi r ed f or  t he appl i cabl e f unct i ons.

a.   Pr ovi de ai r  f l ow swi t ches wi t h a ser vi ce pr essur e r ange of  30 t o 2940 Pa
 0. 12 t o 10 i nches wat er  gage.

b.   Pr ovi de wat er  f l ow swi t ches wi t h a body r at i ng sui t abl e f or  t he 
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ser vi ce,  f i el d adj ust abl e act i vat i ng f l ow r at e,  and a pr essur e dr op not  
i n excess of  13. 8 kPa 2 pounds per  squar e i nch at  maxi mum f l ow r at e.

c.   Pr essur e swi t ches shal l  be f act or y set ,  one or  t wo st age as i ndi cat ed,  
wi t h adj ust abl e oper at i ng and di f f er ent i al  pr essur e.   Bour don t ube 
i nl et  shal l  be f i t t ed wi t h damper  scr ew adj ust ment .

d.   Di f f er ent i al  pr essur e swi t ches shal l  be f act or y set ,  pr ovi ded wi t h hi gh 
and l ow sensi ng por t s,  one or  t wo st ages and adj ust abl e di f f er ent i al  
r ange and pr essur e.

e.   Temper at ur e swi t ches shal l  be f act or y set ,  pr ovi ded wi t h [ ar mor ed]  
capi l l ar y t ubi ng and f i l l ed sensi ng syst em,  one or  t wo st ages as 
i ndi cat ed,  and oper at i ng adj ust abl e di f f er ent i al  r ange.   For  i mmer si on 
ser vi ce,  t her mal  wel l s shal l  be pr ovi ded.

f .   Di f f er ent i al  t emper at ur e swi t ch shal l  be f act or y set ,  pr ovi ded wi t h t wo 
separ at e,  [ ar mor ed]  capi l l ar y syst ems,  one or  t wo st ages,  and 
adj ust abl e di f f er ent i al  r ange and t emper at ur e.   For  i mmer si on ser vi ce,  
t her mal  wel l s shal l  be pr ovi ded.

2. 7. 8   Push- But t on St at i ons

St at i ons shal l  be NEMA Cl ass 12 oi l - t i ght ,  moment ar y or  mai nt ai ned cont act  
t ype,  as i ndi cat ed.   St ar t - push- but t ons shal l  have a f ul l y  guar ded or  f l ush 
bl ack oper at or  but t on.   St op- push- but t ons shal l  have an unguar ded or  
ext ended r ed oper at or  but t on.

2. 7. 9   Selector

Swi t ches shal l  be NEMA Cl ass 12 oi l - t i ght ,  moment ar y or  mai nt ai ned cont act  
t ype,  as i ndi cat ed,  wi t h st andar d oper at or .

2. 8   HEAT RECOVERY DEVI CES

Wat er  heat er  shal l  be doubl e- wal l ,  t ube- wi t hi n- t ube heat  exchanger  t ype,  
compl et e wi t h t her most at i c cont r ol .   [ Heat er  shal l  be pr ovi ded wi t h 
[ r ef r i ger ant  compr essor  head pr essur e cont r ol ]  [ and]  [ i nt er l ocked,  pot abl e 
wat er  c i r cul at i ng pump] . ]   [ Cabi net  shal l  be f abr i cat ed of  z i nc pr ot ect ed 
st eel  and shal l  be i nt er nal l y i nsul at ed i n coi l  space. ]   Heat  exchanger  
coi l  shal l  consi st  of  an ext er nal  r ef r i ger ant  cont ai ni ng car bon st eel  t ube 
and an i nt er nal ,  doubl e- wal l - i n- met al l i c  cont act ,  convol ut ed,  pot abl e wat er  
cont ai ni ng copper  t ube.   [ Pump and mot or  assembl y shal l  be c l ose- coupl ed,  
manuf act ur er ' s st andar d t ype wi t h i ndi cat ed head and capaci t y 
char act er i st i cs,  and wi t h br ass,  br onze,  copper  or  st ai nl ess st eel  wet t ed 
par t s. ]   Pump shal l  be [ r emot el y mount ed and]  r at ed f or  [ 115]  [ 208]  [ 230]  
vol t  a. c.  power  suppl y.   [ Heat  exchanger  shal l  be s i zed t o ext r act  not  mor e 
t han [ _____]  [ 25]  per cent  [ of  t he super heat ed por t i on]  of  t he t ot al  r at ed 
condenser  l oad. ]

2. 9   MOTORS

Pr ovi de cont i nuous dut y r at ed mot or s conf or mi ng t o NEMA MG 1.   Unl ess 
ot her wi se speci f i ed,  mot or  synchr onous speed shal l  be 1800 r pm.   Mot or s 
l ess t han 3/ 4 kW 1 hp shal l  meet  NEMA Hi gh Ef f i c i ency r equi r ement s.   Mot or s 
3/ 4 kW 1 hp and l ar ger  shal l  meet  NEMA Pr emi um Ef f i c i ency r equi r ement s.   
Mot or s shal l  be var i abl e speed.   Ref r i ger at i on compr essor  mot or s shal l  
compl y wi t h compr essor  manuf act ur er ' s r ecommendat i ons.   Rat e mot or s wi t h 
namepl at e power  l ess t han 3/ 8 kW 1/ 2 hp f or  115 vol t s,  s i ngl e- phase,  60 Hz 
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power  suppl y.   Rat e mot or s wi t h namepl at e power  3/ 8 kW 1/ 2 hp and gr eat er  
as i ndi cat ed.   Ext ended vol t age mot or s namepl at ed 208- 230 and r at ed f or  
187- 253 vol t s ar e not  accept abl e.   Pr ovi de NEMA Cl ass B i nsul at ed pol yphase 
mot or s,  nor mal  t or que and st ar t i ng cur r ent ,  Desi gn B,  squi r r el - cage 
i nduct i on t ype,  except  as ot her wi se speci f i ed.   Pr ovi de Nema Desi gn Cl ass C 
when hi gh st ar t i ng t or que i s r equi r ed.   [ Pr ovi de [ one]  [ t wo]  - wi ndi ng t ype 
t wo- speed pol yphase mot or s. ]   Namepl at e f or  pol yphase mot or s shal l  i ncl ude 
ef f i c i ency i ndex l et t er .   Mot or  dut y r equi r ement s shal l  al l ow f or  maxi mum 
f r equency st ar t - st op oper at i on and mi ni mum encount er ed i nt er val  bet ween 
st ar t  and st op.   Mot or  t or que shal l  be capabl e of  accel er at i ng t he 
connect ed l oad wi t hi n 20 seconds wi t h 80 per cent  of  t he r at ed vol t age 
mai nt ai ned at  mot or  t er mi nal s dur i ng one st ar t i ng per i od.   Pr ovi de [ open 
dr i p- pr oof ]  [ t ot al l y  encl osed]  [ expl osi on- pr oof ]  mot or  encl osur es.   
Pol yphase mot or  bear i ngs shal l  be doubl e- shi el ded,  gr ease l ubr i cat ed,  
ant i f r i c t i on t ype wi t h pr ovi s i ons f or  r adi al  and t hr ust  l oads as i mposed by 
appl i cat i on dut y.   Pr ovi de bear i ngs wi t h gr ease suppl y f i t t i ng and gr ease 
r el i ef  t o out s i de of  encl osur e.   Si ngl e phase mot or  bear i ngs shal l  be as 
speci f i ed f or  pol yphase mot or s,  except  manuf act ur er ' s st andar d 
pr el ubr i cat ed,  seal ed car t r i dge t ypes ar e accept abl e.   Pr ovi de 
[ acr oss- t he- l i ne magnet i c]  [ r educed vol t age]  t ype mot or  st ar t er s conf or mi ng 
to NEMA I CS 1 and NEMA I CS 2.

2. 10   POWER TRANSMI SSI ON COMPONENTS

Fan and open compr essor  dr i ves shal l  be [ di r ect ]  [ and]  [ V- bel t ]  t ype as 
speci f i ed or  i ndi cat ed.   Pr ovi de dr i ves i n accor dance wi t h t he 
manuf act ur er ' s publ i shed r ecommendat i ons,  except  as ot her wi se speci f i ed.   
Base hor sepower  r at i ng of  V- bel t  dr i ves on maxi mum pi t ch di amet er  of  
sheaves.   Pr ovi de compr essor s wi t h f i xed sheaves and dr i ves wi t h a mi ni mum 
ser vi ce f act or  of  [ 1. 5]  [ 2. 0] .   Dr i ves wi t h mot or s r at ed up t o and i ncl udi ng
 7 1/ 2 kW 10 hor sepower  shal l  be c l assi cal  bel t  sect i on,  adj ust abl e sheave 
t ype,  wi t h a ser vi ce f act or  of  not  l ess t han 1. 5.   Dr i ves wi t h mot or s r at ed 
over  7 1/ 2 kW 10 hor sepower  [ up t o and i ncl udi ng 22 3/ 8 kW 30 hor sepower , ]  
shal l  be c l assi cal  sect i on,  adj ust abl e sheave t ype wi t h a ser vi ce f act or  of  
not  l ess t han 1. 5.   Wher e t he number  of  uni t  st ar t s exceeds 8 per  24 hour s,  
add 0. 1 t o t he r equi r ed dr i ve ser vi ce f act or .   Pr ovi de st at i cal l y  and 
dynami cal l y bal anced sheaves,  machi ned f er r ous met al ,  bushi ng t ype,  secur ed 
by key and keyway.   Pi t ch di amet er  of  f i xed pi t ch sheaves and adj ust abl e 
sheaves,  when adj ust ed t o speci f i c  l i mi t s,  shal l  be not  l ess t han t hat  
r ecommended by NEMA MG 1.   Sel ect  adj ust abl e sheaves t o pr ovi de t he 
r equi r ed oper at i ng speed wi t h t he sheave set  at  mi d- poi nt  of  i t s  adj ust ment  
r ange.   The adj ust ment  r ange f or  var i ous s i ze and t ype bel t s shal l  be 16 
per cent  mi ni mum f or  c l assi cal  sect i on bel t s and 12 per cent  mi ni mum f or  
nar r ow sect i on bel t s.   Pr ovi de bel t  dr i ve mot or s wi t h s l i de r ai l  or  
equi val ent  adj ust abl e mot or  bases.   Pr ovi de manuf act ur er ' s st andar d di r ect  
dr i ve coupl i ngs f or  mot or s r at ed l ess t han 2 1/ 4 kW 3 hor sepower .   For  2 
1/ 4 kW 3 hor sepower  and gr eat er ,  di r ect  dr i ve coupl i ngs shal l  be 
el ast omer - i n- shear  t ype.

2. 11   ALARM SYSTEM

Pr ovi de bot h audi bl e al ar ms and t r oubl e l i ght s t o i ndi cat e when an abnor mal  
condi t i on exi st s i n each r oom.   Locat e pushbut t ons i nsi de each r oom and 
adj acent  t o door .   Al ar m bel l  shal l  be l ocat ed out s i de of  each r ef r i ger at ed 
r oom and adj acent  t o door .   Each r ef r i ger ant  r oom havi ng el ect r i c  def r ost  
shal l  be pr ovi ded wi t h a def r ost  compensat or  whi ch shal l  deener gi ze t he 
abnor mal  condi t i on al ar m syst em dur i ng t he def r ost  cycl e;  t hese devi ces 
shal l  be coor di nat ed wi t h def r ost  t i me cl ock on t he r espect i ve 
compr essor s.   Syst ems shal l  det ect  a t emper at ur e r i se above t he desi gnat ed 
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t emper at ur e or  act uat i on of  ent r apment  pushbut t on and shal l  ener gi ze an 
al ar m l amp and hor n at  cool er  l ocal  al ar m panel .

2. 11. 1   Ref r i ger at i on Al ar m Syst em

Pr ovi de an el ect r i cal l y  super vi sed r ef r i ger at i on al ar m syst em.   Oper at i on 
of  any hi gh- t emper at ur e al ar m devi ces shal l  cause an al ar m t o r egi st er  as 
follows:

a.   Lamp and hor n at  l ocal  al ar m panel

b.   Annunci at or  panel  shal l  l i ght  up and i dent i f y whi ch cool er  i s  
malfunctioning

c.   Al ar m bel l  shal l  r i ng

2. 11. 2   Ref r i ger at i on Local  Al ar m Panel

Pr ovi de l ocal  al ar m panel  adj acent  t o r ef r i ger at or .   Al ar m panel  shal l  
i ncl ude al ar m l amp,  " power  on"  l amp,  al ar m t est  swi t ch,  r eset  swi t ch,  an 
al ar m l i ne super vi sor y met er ,  al ar m si l enci ng swi t ch,  hi gh t emper at ur e 
al ar m devi ce ent r apment  manual  swi t ch,  al ar m hor n,  and r equi r ed r el ays.   
Syst em shal l  nor mal l y wor k of f  120 vol t s a. c.  and t r ansf er  aut omat i cal l y  t o 
24 vol t  d. c.  oper at i on i n t he event  of  power  f ai l ur e.   The d. c.  power  shal l  
be f r om r echar geabl e bat t er i es and oper at e t he syst em f or  a mi ni mum of  24 
hour s i n super vi sor y condi t i on and 15 mi nut es i n al ar m condi t i on.   The 
power  suppl y shal l  be capabl e of  f ul l y  r echar gi ng t he bat t er i es ( as wel l  as 
power i ng t he syst em)  wi t hi n 36 hour s.

2. 11. 3   Annunci at or  Panel

Pr ovi de an el ect r i cal l y  super vi sed annunci at or  panel .   Pr ovi de t he panel  
adj acent  t o l ocal  al ar m panel .   Cover  shal l  be such as t o pr event  t amper i ng 
and yet  al l ow f ul l  v i ewi ng of  annunci at or  l amps and zone i dent i f i cat i on 
l et t er i ng.   Det ect or  l oops shal l  be el ect r i cal l y  super vi sed by t he r emot e 
al ar m panel .   Panel s shal l  be equi pped wi t h t er mi nal s f or  al l  necessar y 
wi r i ng.   Annunci at or  panel  shal l  be so connect ed t o det ect i on panel  so t hat  
zone l i ght s shal l  be bat t er y- power ed i n case of  el ect r i cal  f ai l ur e.

2. 11. 4   Hi gh Temper at ur e Al ar m Devi ce

Each r ef r i ger at ed r oom shal l  have a hi gh t emper at ur e al ar m devi ce of  t he 
r emot e bul b t ype wi t h mi ni mum 1 1/ 2 met er s 5 f eet  of  capi l l ar y.   
Temper at ur e r ange shal l  be mi nus 34 degr ees C t o pl us 10 degr ees C 30 
degr ees F t o pl us 50 degr ees F,  wi t h adj ust abl e di f f er ent i al  of  not  l ess 
t han 2 t o 5 degr ees C 4 t o 10 degr ees F.

2. 12   COOLI NG TOWER WATER TREATMENT SYSTEM

**************************************************************************
NOTE:   I f  t he act i v i t y has a cool i ng wat er  t r eat ment  
cont r act  i n ef f ect ,  ensur e t hat  t he syst em speci f i ed 
i s compat i bl e wi t h i t .

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

Shal l  aut omat i cal l y  f eed chemi cal s,  and bl eed syst em wat er  t o pr event  
scal e,  cor r osi on,  and bi ol ogi cal  gr owt hs.   The syst em shal l  i ncl ude 
chemi cal  f eed pump,  t ank,  bl eed- of f  sol enoi d val ve,  el ect r i c  i mpul se wat er  
met er ,  el ect r i c  t i mer ,  and conduct i v i t y cont r ol l er .   Pr ovi de a pol yet hyl ene 
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t ank and i nj ect i on val ve assembl y f or  each f eed pump.

2. 12. 1   Feed Pumps

Shal l  be posi t i ve di spl acement  t ype wi t h an adj ust abl e capaci t y and 
di schar ge pr essur e not  l ess t han 1. 5 t i mes t he l i ne pr essur e at  t he poi nt  
of  connect i on.   Pr ovi de wi t h pr essur e r el i ef  val ve,  and check val ve mount ed 
i n t he pump di schar ge.

2. 12. 2   Tanks

Const r uct  of  hi gh densi t y pol yet hyl ene,  cyl i ndr i cal  i n shape,  and wi t h a 
hi nged cover .   The t ank shal l  have suf f i c i ent  capaci t y t o r equi r e 
r echar gi ng onl y once per  7 days dur i ng nor mal  oper at i on.   Pr ovi de t ank wi t h 
a val ved col d wat er  l i ne and,  i f  necessar y,  a val ved hot  wat er  f i l l  l i ne 
wi t h sui t abl e ai r  gap.   Pr ovi de t ank wi t h devi ce t o i ndi cat e quant i t y of  
sol ut i on i n t he t ank.   Pr ovi de el ect r i c  mi xi ng devi ce wi t h t ank.

2. 12. 3   Val ve I nj ect i on Assembl y

Pr ovi de f or  each f eed pump.   Const r uct  of  br onze or  mat er i al  sui t abl e f or  
chemi cal s bei ng used and i nst al l  i n condenser  wat er  l i ne common t o al l  
pumps.   I nj ect i on f i t t i ng shal l  have mal e pi pe t hr eads.   Each assembl y 
shal l  i ncl ude a shut - of f  val ve and a check val ve i nst al l ed c l ose t o 
condenser  wat er  l i ne.

2. 12. 4   Bl eed- of f  Sol enoi d Val ve

Pr ovi de i n bl eed- of f  l i ne.   Val ve shal l  nor mal l y be i n c l osed posi t i on and 
be opened by a 120 vol t  wat er pr oof  sol enoi d coi l .   Connect  bl eed- of f  l i ne 
t o condenser  wat er  l i ne and i ncl ude a gat e val ve ahead of  sol enoi d val ve.  
Ext end a di schar ge l i ne f r om sol enoi d val ve t o sewer  dr ai n.

2. 12. 5   Wat er  Met er

Pr ovi de wi t h el ect r i c  cont act i ng r egi st er ,  and r emot e accumul at i ve count er  
and i nst al l ed i n make- up wat er  l i ne near  cool i ng t ower .   Met er  shal l  be 
st andar d pr oduct  used i n wat er  t r eat ment .

2. 12. 6   Timers

Shal l  be aut omat i c r eset ,  adj ust abl e t ype,  and el ect r i cal l y  oper at ed.  House 
i n met al  NEMA t ype cabi net  wi t h a hi nged f r ont .   Ti mer  shal l  be sui t abl e 
f or  120 vol t  cur r ent .

2. 12. 7   Conduct i v i t y Cont r ol l er

Cont r ol l er  shal l  measur e t he t ot al  di ssol ved sol i ds i n syst em wat er  by 
conduct i v i t y.   The conduct i v i t y sensor  shal l  consi st  of  epoxy i nsul at ed 
car bon el ect r odes and shal l  not  r equi r e pl at i ni z i ng.   Cont r ol l er  shal l  have 
a met er  wi t h a v i sual  r eadout ,  set  poi nt  adj ust ment  wi t h a r ange bet ween 
200 mi cr omhos/ cm and 4000 mi cr omhos/ cm and a r ed pi l ot  l i ght  i ndi cat i ng 
wat er  conduct i v i t y above set  poi nt .   Uni t  shal l  oper at e f r om a 120 vol t  
power  sour ce.

2. 12. 8   Cont r ol  Panel

Pr ovi de a f act or y- wi r ed,  NEMA 12,  cont r ol  panel  f or  each syst em.   Const r uct  
of  st eel  wi t h hi nged door  and l ock,  and sui t abl e f or  sur f ace mount i ng.  
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Pr e- wi r e cont r ol s t o number ed t er mi nal  st r i ps.   Pr ovi de l ami nat ed pl ast i c 
namepl at es i dent i f y i ng t he swi t ch f unct i on.   I ncl ude t he f ol l owi ng wi t h t he 
panel:

a.   Mai n power  swi t ch and i ndi cat i ng l amp

b.   MAN- OFF- AUTO sel ect or  swi t ch

c.   I ndi cat i ng l amp f or  bl eed- of f  val ve

d.   120 Vol t ,  heavy- dut y,  gr ounded dupl ex r ecept acl e

e.   Conduct i v i t y  cont r ol l er

f .   El ect r i c  t i mer

g.   Accumul at i ve count er

2. 12. 9   Sequence of  Oper at i on

2. 12. 9. 1   Conduct i v i t y Cont r ol l er

Shal l  open t he bl eed- of f  sol enoi d val ve when t he conduct i v i t y of  t he 
cool i ng wat er  r i ses above t he set  poi nt  of  t he cont r ol l er .   When t he 
conduct i v i t y f al l s  bel ow t he set - poi nt ,  t he val ve shal l  c l ose.

2. 12. 9. 2   Wat er  Met er

Shal l  st ar t  t he t i mer  af t er  a pr e- set  vol ume of  make wat er  has been 
measured.

2. 12. 9. 3   Timer

Shal l  t ur n t he f eed pumps on f or  a pr e- set  amount  of  t i me.

2. 12. 10   Piping

Pr ovi de pl ast i c pi pi ng and f i t t i ngs conf or mi ng t o ASTM D2996 f or  wat er  
t r eat ment  syst em.   Pi pi ng f or  f eed pump suct i on shal l  cont ai n a f oot  val ve 
and st r ai ner .

2. 12. 11   Chemicals

**************************************************************************
NOTE:   Sel ect  t he appl i cabl e par agr aphs f r om t he 
following:

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

[ Pr ovi de suf f i c i ent  chemi cal s t o i ni t i al l y  pl ace syst em i n ser vi ce and make 
t est s. ]   [ Pr ovi de same chemi cal s used f or  t r eat ment  at  st at i on' s ot her  
towers.]
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2. 12. 11. 1   Wat er  Anal ysi s

Description [_____]

Si l i ca ( Si 02) [_____]

Insoluble [_____]

I r on and Al umi num Oxi des [_____]

Cal ci um ( Ca [_____]

Magnesi um ( Mg) [_____]

Sodi um and Pot assi um ( Na and K) [_____]

Car bonat e ( C03) [_____]

Bi car bonat e ( HC03) [_____]

Sul f at e ( S04 [_____]

Chl or i de ( C1) [_____]

Ni t r at e ( N03) [_____]

Turbidity [_____]

pH [_____]

Resi dual  Chl or i ne [_____]

Tot al  Al kal i ni t y [_____]

Noncar bonat e Har dness [_____]

Tot al  Har dness [_____]

Di ssol ve Sol i ds [_____]

Fluorine [_____]

[ Fur ni sh wat er  anal ysi s and pr ovi de suf f i c i ent  chemi cal s t o i ni t i al l y  pl ace 
syst em i n ser vi ce and make t est s pr i or  t o st ar t  up and accept ance by 
Gover nment .   [ Pr ovi de same chemi cal s used f or  t r eat ment  at  st at i on' s ot her  
towers.]]

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on pr ocedur es shal l  conf or m t o ANSI / ASHRAE 15 & 34 and t he 
manuf act ur er ' s i nst r uct i ons.   Set  f l oor  mount ed equi pment  on 150 mm 6 i nches
 t hi ck concr et e housekeepi ng pads,  compl et e wi t h anchor  bol t s and 
gr out i ng.   Fi ni sh housekeepi ng pads wi t h t wo coat s of  oi l - r esi st ant  epoxy 
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pol yami d coat i ng.   No dr i l l i ng,  cut t i ng,  bur ni ng,  or  wel di ng of  st r uct ur al  
par t s of  bui l di ng wi l l  be per mi t t ed.   Pr ovi de access panel s f or  conceal ed 
val ves,  vent  cont r ol s,  and cont r ol  devi ces and i t ems r equi r i ng per i odi c 
oper at i on,  i nspect i on,  or  mai nt enance.   Access panel s shal l  be of  
suf f i c i ent  s i ze and so l ocat ed t hat  conceal ed i t ems may be ser vi ced and 
mai nt ai ned or  r emoved and r epl aced.   Ref r i ger ant  saf et y r el i ef  devi ces 
shal l  have di schar ge pi ped t o bui l di ng ext er i or .   I nt er l ock compr essor  
oper at i on wi t h t he wat er  pump st ar t er s,  so t hat  t he compr essor s cannot  
oper at e unl ess t he pumps ar e oper at i ng.

3. 2   MANUFACTURER' S FI ELD SERVI CES

Fur ni sh manuf act ur er ' s r epr esent at i ves who ar e di r ect l y empl oyed by t he 
equi pment  manuf act ur er s and t r ai ned t o per f or m t he ser vi ces speci f i ed.   The 
manuf act ur er s r epr esent at i ves shal l  f ur ni sh advi ce and ser vi ces on t he 
f ol l owi ng mat t er s:

a.   Er ect i on,  al i gnment ,  t est i ng and dehydr at i ng

b.   Char gi ng equi pment  wi t h r ef r i ger ant  and oi l

c .   St ar t i ng equi pment  and t r ai ni ng Gover nment  per sonnel  as t o i t s  pr oper  
car e,  oper at i on,  and mai nt enance.

3. 3   LOCATI ONS AND CLEARANCES

Equi pment  shal l  be l ocat ed so t hat  wor ki ng space i s avai l abl e f or  necessar y 
ser vi c i ng such as shaf t  r emoval ,  di sassembl i ng compr essor  cyl i nder s and 
pi st ons,  r epl aci ng or  adj ust i ng dr i ves,  mot or s,  or  shaf t  seal s,  access t o 
wat er  heads and val ves of  shel l  and t ube equi pment ,  t ube c l eani ng or  
r epl acement ,  access t o aut omat i c cont r ol s,  r ef r i ger ant  char gi ng,  
l ubr i cat i on,  oi l  dr ai ni ng and wor ki ng c l ear ance under  over head l i nes.

3. 4   I DENTI FI CATI ON TAGS AND PLATES

Pr ovi de equi pment  wi t h t ags number ed and st amped f or  t hei r  use.   Pl at es and 
t ags shal l  be br ass or  nonf er r ous mat er i al .   Mi ni mum l et t er  and numer al  
s i zes shal l  be 3. 18 mm 1/ 8 i nch hi gh.

3. 5   OPERATI ON AND MAI NTENANCE MANUALS

Submi t  s i x copi es of  oper at i ng i nst r uct i ons out l i ni ng t he st ep- by- st ep 
pr ocedur es r equi r ed f or  syst em st ar t - up,  oper at i on and shut down.   The 
i nst r uct i ons shal l  i ncl ude t he manuf act ur er ' s name,  model  number ,  ser vi ce 
manual ,  par t s l i s t ,  and a br i ef  descr i pt i on of  equi pment  and t hei r  basi c 
oper at i ng f eat ur es.   Submi t  6 copi es of  mai nt enance i nst r uct i ons l i s t i ng 
r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and r epai r s,  and 
t r oubl e shoot i ng gui des.   The i nst r uct i ons shal l  i ncl ude si mpl i f i ed wi r i ng 
di agr ams.   Fr amed i nst r uct i ons under  gl ass or  i n l ami nat ed pl ast i c,  
i ncl udi ng wi r i ng and cont r ol  di agr ams showi ng t he compl et e l ayout  of  t he 
ent i r e syst em,  shal l  be post ed wher e di r ect ed.   Condensed oper at i ng 
i nst r uct i ons 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,  shal l  be pr epar ed i n t yped f or m,  f r amed 
as speci f i ed above f or  t he wi r i ng and cont r ol  di agr ams,  and post ed besi de 
t he di agr ams.   Pr oposed di agr ams,  i nst r uct i ons,  and ot her  sheet s,  shal l  be 
submi t t ed pr i or  t o post i ng.   The f r amed i nst r uct i ons,  i ncl udi ng wi r i ng and 
cont r ol  di agr ams,  shal l  be post ed bef or e accept ance t est i ng of  t he syst ems.
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3. 6   I NSTRUCTI ONS TO GOVERNMENT PERSONNEL

Cont r act or  shal l  conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f  as 
desi gnat ed by t he Cont r act i ng Of f i cer .   The t r ai ni ng per i od shal l  consi st  
of  a t ot al  [ _____]  hour s of  nor mal  wor ki ng t i me and shal l  s t 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.   The 
f i el d i nst r uct i ons shal l  cover  t he i t ems cont ai ned i n t he oper at i ng and 
mai nt enance i nst r uct i ons,  as wel l  as demonst r at i ons of  r out i ne mai nt enance 
oper at i ons.   Not i f y t he Cont r act i ng Of f i cer  at  l east  14 days pr i or  t o dat e 
of  pr oposed conduct i on of  t he t r ai ni ng cour se.

3. 7   TESTS

Per f or m t he t est s and pr ovi de ever yt hi ng r equi r ed.   Not i f y t he Cont r act i ng 
Of f i cer ,  i n wr i t i ng,  10 days bef or e per f or mi ng t est s.   Test s shal l  be 
per f or med i n t he pr esence of  a manuf act ur er ' s r epr esent at i ve.

3. 7. 1   I ni t i al  St ar t - Up and Oper at i onal  Test

Pr ovi de chemi cal s and pl ace wat er  t r eat ment  syst ems i n oper at i on bef or e 
i ni t i al  st ar t - up.   Equi pment  shal l  be st ar t ed and oper at ed.   Fol l ow t he 
manuf act ur er ' s pr ocedur es and pl ace t he syst ems under  al l  modes of  
oper at i on.   I ni t i al  char ges of  l ubr i cat i ng oi l  shal l  be suppl ement ed t o 
assur e maxi mum oper at i ng capaci t y .   Saf et y and aut omat i c cont r ol  
i nst r ument s shal l  be adj ust ed.   Recor d manuf act ur er ' s r ecommended r eadi ngs 
hour l y.   Oper at i onal  t est s shal l  cover  a per i od of  not  l ess t han [ _____]  
days.

3. 7. 2   Test  Repor t s

Submi t  t he f i nal  t est  r epor t  f or  each syst em t est ed,  descr i bi ng t est  
appar at us,  i nst r ument at i on cal cul at i ons,  and equi pment  dat a based on 
i ndust r y st andar d f or ms or  r easonabl e f acsi mi l es t her eof .   Dat a shal l  
i ncl ude:   compr essor  suct i on and di schar ge pr essur e;  r ef r i ger ant  char ge 
pump,  compr essor  and ai r  movi ng devi ce amper e r eadi ngs;  power  suppl y 
char act er i st i cs,  i ncl udi ng phase i mbal ance,  wi t h 1/ 2 per cent  accur acy;  
t her most at i c expansi on val ve super heat - val ue as det er mi ned by f i el d t est ;  
subcool i ng;  hi gh and l ow r ef r i ger ant  t emper at ur e swi t ch set - poi nt s;  l ow oi l  
pr essur e swi t ch set - poi nt ;  [ def r ost  syst em t i mer  and t her most at  set - poi nt s;  
]  moi st ur e cont ent ;  ambi ent ,  condensi ng and cool ant  t emper at ur es;  capaci t y 
cont r ol  set - poi nt s;  f i el d dat a and adj ust ment s whi ch af f ect  uni t  
per f or mance and ener gy consumpt i on.   Wher e f i nal  adj ust ment s and set t i ngs 
cannot  be per manent l y mar ked or  dr i l l ed and pi nned as an i nt egr al  par t  of  
devi ce,  adj ust ment  and set t i ng dat a shal l  be i ncl uded i n t est  r epor t .

3. 8   SCHEDULE
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Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed on by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s shown ar e as f ol l ows:

Products Inch-Pound Metric

a.   Ther most at  
Temp-Range

= mi nus 30 t o 50 degr ees F = mi nus 34 t o 10 degr ees C

b.   Mot or s Capaci t y = 1/ 2 hp = 3/ 8 kW

= 10 hp = 7 1/ 2 kW

= 30 hp = 22 3/ 8 kW

= 3 hp = 2 1/ 4 kW

        - -  End of  Sect i on - -
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