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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  packaged ai r - condi t i oni ng uni t s.

Show cool i ng and dehumi di f i cat i on r equi r ement s,  
capaci t y,  mount i ng det ai l s ,  power  connect i ons,  et c.  
on dr awi ngs or  schedul e.

Heat i ng pr ovi s i ons ar e not  i ncl uded.

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) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   I f  Sect i on 23 00 00 AI R SUPPLY,  DI STRI BUTI ON,  
VENTI LATI ON,  AND EXHAUST SYSTEMS i s not  i ncl uded i n 
t he pr oj ect  speci f i cat i on,  i nser t  appl i cabl e 
r equi r ement s and del et e t he f ol l owi ng par agr aph.   I f  
Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C 
CONTROLS FOR HVAC PI PI NG AND EQUI PMENT i s not  
i ncl uded i n t he pr oj ect  speci f i cat i on,  i nser t  
appl i cabl e r equi r ement s and del et e t he second 
paragraph.

**************************************************************************
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[ Sect i on 23 00 00 AI R SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEMS 
appl i es t o wor k speci f i ed i n t hi s  sect i on.

][ Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT appl i es t o wor k speci f i ed i n t hi s sect i on.

]
1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out 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  ar e aut omat i cal l y  
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  340/ 360 I - P ( 2015)  Per f or mance Rat i ng of  Commer ci al  
and I ndust r i al  Uni t ar y Ai r - Condi t i oni ng 
and Heat  Pump Equi pment

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

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

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

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

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 52. 2 ( 2012)  Met hod of  Test i ng Gener al  
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Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

ASHRAE 90. 1 -  I P ( 2013)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

ASHRAE 90. 1 -  SI ( 2013)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

ASME I NTERNATI ONAL ( ASME)

ASME BPVC SEC VI I I  D1 ( 2017)  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 B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

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 .

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.

 An " 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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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 
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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.   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

Packaged Uni t ;  G[ ,  [ ____] ]

Compr essor ;  G[ ,  [ ____] ]

Cool i ng Coi l ;  G[ ,  [ ____] ]

Cont r ol s;  G[ ,  [ ____] ]

Casi ng;  G[ ,  [ ____] ]

Condenser ;  G[ ,  [ ____] ]

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

SD- 03 Pr oduct  Dat a

Equi pment  and Per f or mance Dat a;  G[ ,  [ ____] ]

Ai r - Condi t i oni ng Syst ems;  G[ ,  [ ____] ]

Compr essor ;  G[ ,  [ ____] ]

Cool i ng Coi l ;  G[ ,  [ ____] ]

Fans;  G[ ,  [ ____] ]

Cont r ol s;  G[ ,  [ ____] ]

Casi ng;  G[ ,  [ ____] ]

Fi l t er s;  G[ ,  [ ____] ]

Condenser ;  G[ ,  [ ____] ]

Vi br at i on I sol at i on;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Li st  of  Pr oduct  I nst al l at i ons

Manuf act ur er ' s War r ant y;  G[ ,  [ ____] ]

Coi l  Coat i ng War r ant y;  G[ ,  [ ____] ]

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

1. 3   QUALI TY CONTROL

Submi t  a l i s t  of  pr oduct  i nst al l at i ons of  packaged ai r - condi t i oni ng uni t s 
showi ng a mi ni mum of  f i ve i nst al l ed uni t s,  s i mi l ar  t o t hose pr oposed f or  
use,  t hat  have been i n successf ul  ser vi ce f or  a mi ni mum per i od of  5 year s.   
Pr ovi de a l i s t  t hat  i ncl udes t he pur chaser ,  addr ess of  i nst al l at i on,  
ser vi ce or gani zat i on,  and dat e of  i nst al l at i on.

1. 4   WARRANTY

Submi t  t he manuf act ur er ' s war r ant y f or  t he uni t .

[ Submi t  t he coi l  coat i ng war r ant y.

] PART 2   PRODUCTS

Submi t  equi pment  and per f or mance dat a f or  packaged ai r - condi t i oni ng uni t s,  
consi st i ng of  use l i f e,  power  r at i ngs,  capaci t y r anges,  f ace ar ea 
c l assi f i cat i ons,  and r ot at i onal  vel oci t i es.

**************************************************************************
NOTE:   I n har sh envi r onment s,  a coat i ng can be added 
t o t he coi l s t o r educe cor r osi on of  t he coi l s.

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

[ 2. 1   FABRICATION

2. 1. 1   Coi l  Coat i ng

Appl y a [ pol yur et hane] [ epoxy] [ s i l ane] [ _____]  coat i ng t o t he coi l s f or  
cor r osi on pr ot ect i on.   Ensur e t hat  t he coat i ng t hi ckness i s
[ 0. 025] [ 0. 050] [ _____]  mm [ 1] [ 2] [ _____]  mi l s.   Ensur e t hat  t he coat i ng 
pr ot ect s agai nst  ul t r avi ol et  r adi at i on.

Ensur e t hat  t he coat i ng meet s t he r equi r ement s of  ASTM B117.

] 2. 2   EQUIPMENT

2. 2. 1   Wi ndow,  Packaged,  Sel f - Cont ai ned ( WAC)

**************************************************************************
NOTE:   Uni t  s i zes t o 23, 000 Br i t i sh t her mal  uni t s 
( Bt u)  6740 wat t s per  hour .

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

Pr ovi de packaged uni t ,  sel f - cont ai ned wi ndow uni t  t hat  i ncl udes a her met i c 
compr essor ,  f an( s) ,  mot or  dr i ves,  coi l s  and cont r ol s f or  f ul l y  aut omat i c 
oper at i on,  i nt er component  pi pi ng and wi r i ng,  a t ot al l y  encl osed 
weat her pr oof  casi ng,  and a f r ame mount i ng r eady f or  power  connect i on.

Pr ovi de uni t s t hat  ar e shi pped wi t h a r ef r i ger ant  hol di ng- char ge.

Pr ovi de wi ndow uni t s t hat  mount  t hr ough t he wal l .

Pr ovi de uni t s t hat  ar e l i s t ed by Under wr i t er s Labor at or i es ( UL) .
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Pr ovi de t he r at i ng f or  t he uni t ' s  maxi mum oper at i ng speed.

Locat e cont r ol s [ on t he f r ont  f ace of  uni t ]  [ wi t h r emot e t her most at  wi t h 
on/ of f / f an sel ect or ]  [ at  a r emot e panel ] .   Pr ovi de a [ t wo]  [ t hr ee] - speed 
[ gr adual l y adj ust abl e]  [ sol i d- st at e]  condi t i oned- ai r  c i r cul at i ng f an 
control.

Pr ovi de a uni t  admi t s cont r ol l ed amount s of  out s i de ai r  as makeup and f or  
exhaust i ng i nt er nal  ai r .

Pr ovi de uni t s wi t h ef f i c i enci es at  t he l evel s speci f i ed i n ASHRAE 90. 1 -  SI
ASHRAE 90. 1 -  I P.

Pr ovi de cent r i f ugal  evapor at or  f an wi t h [ _____]  bl ades.

Pr ovi de a [ cent r i f ugal ]  [ pr opel l er ]  condenser  f an.

Pr ovi de evapor at or  and condenser  f ans t hat  ar e dr i ven by [ a common mot or  
wi t h a doubl e shaf t ]  [ i ndi v i dual  mot or s] .

Pr ovi de an evapor at or  coi l  of  nonf er r ous const r uct i on wi t h [ _____]  
[ al umi num- pl at ed]  [ copper pl at ed]  f i ns per  mi l l i met er  i nch,  mechani cal l y 
bonded t o st agger ed [ al umi num]  [ copper ]  t ubi ng [ _____]  mi l l i met er  [ _____]  
i nch i n di amet er .

Pr ovi de a condenser  coi l  of  nonf er r ous const r uct i on wi t h [ _____]  
[ al umi num- pl at ed]  [ copper - pl at ed]  f i ns per  mi l l i met er ,  i nch,  mechani cal l y 
bonded t o st agger ed [ al umi num]  [ copper ]  t ubi ng [ _____]  mi l l i met er  [ _____]  
i nch i n di amet er .

Pr ovi de a uni t  wi t h an i nt er nal l y  mount ed [ r eusabl e]  [ t hr owaway]  f i l t er ,  
t hat  i s  at  l east  [ _____]  i nches t hi ck and has a f ace ar ea of  [ _____]  squar e 
mi l l i met er  at  l east  [ _____]  squar e [ i nches]  [ f eet ] .

Pr ovi de out l et  gr i l l es t hat  ar e const r uct ed t o per mi t  adj ust abl e hor i zont al  
and ver t i cal  f l ow.

2. 2. 2   Consol e,  Packaged,  Sel f - Cont ai ned ( CAC)

**************************************************************************
NOTE:   Ref er enced st andar d per mi t s t he act ual  
capaci t y of  t he f ur ni shed uni t  t o be 95 per cent  of  
t he namepl at e capaci t y and t he power  i nput  t o be 105 
per cent  of  t he r at ed i nput .

Uni t  s i zes 5861 t o 35168 wat t s 20, 000 t o 120, 000 Bt u 
per  hour .

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

Pr ovi de packaged,  sel f - cont ai ned consol e uni t  f or  f l oor  mount i ng t hat  
i ncl udes compr essor s,  f ans,  mot or ( s) ,  dr i ves,  coi l s ,  a wat er - cool ed 
condenser ,  ai r  f i l t er s,  cont r ol s f or  f ul l y  aut omat i c oper at i on,  
i nt er component  pi pi ng and wi r i ng,  and a s i ngl e casi ng sui t abl e f or  
exposed- t o- v i ew of f i ce l ocat i ons r eady f or  f i el d t er mi nal  connect i ons.

Pr ovi de uni t s t hat  ar e shi pped wi t h a r ef r i ger ant  hol di ng- char ge.

Pr ovi de [ an AHRI  Cl assi f i cat i on RCU- W- CB evapor at or / bl ower  uni t  and a 
r emot e ai r - cool ed condensi ng uni t  wi t h capaci t i es r angi ng f r om  5860 t o 
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35170 wat t s 20, 000 t o 120, 000 Br i t i sh t her mal  uni t s]  [ an evapor at or / bl ower  
uni t  wi t h pl enum,  modi f i ed t o be sel f - cont ai ned,  conf or mi ng t o 
ANSI / AHRI  210/ 240].

[ Pr ovi de a uni t  t hat  meet s t he 70 per cent  r oom- sensi bl e cool i ng- ef f ect  
r equi r ement s of  ANSI / AHRI  210/ 240.

] Pr ovi de t he r at i ng f or  t he uni t ' s  maxi mum oper at i ng speed.

Pr ovi de cent r i f ugal  condi t i oned- ai r  c i r cul at i ng f ans wi t h [ _____]  bl ades.

Pr ovi de an evapor at or  coi l  of  nonf er r ous const r uct i on wi t h [ _____]  
[ al umi num- pl at ed]  [ copper - pl at ed]  f i ns per  mi l l i met er  i nch mechani cal l y 
bonded t o [ al umi num]  [ copper ]  t ubi ng [ _____]  mi l l i met er  [ _____]  i nch i n 
diameter.

Pr ovi de a wat er - cool ed condenser  wi t hi n t he encl osur e.

Pr ovi de out l et  gr i l l es t hat  per mi t  adj ust abl e hor i zont al  and ver t i cal  f l ow.

[ Pr ovi de a uni t  t hat  i s  f i t t ed wi t h aut omat i c cool i ng- wat er  cont r ol  val ves.

] 2. 2. 3   Remot e- Spl i t ,  Packaged,  Sel f - Cont ai ned ( RSAC)

**************************************************************************
NOTE:   Heat i ng pr ovi s i ons ar e not  i ncl uded.   Ai r -  
and wat er - cool ed condenser s ar e i ncl uded.

Ref er enced st andar d per mi t s t he act ual  capaci t y of  
t he f ur ni shed uni t  t o be 95 per cent  of  t he 
i dent i f i cat i on pl at e capaci t y and t he power  i nput  t o 
be 105 per cent  of  t he r at ed i nput .

Type I  uni t  r ange 5860 t o 35170 wat t s 20, 000 t o 
120, 000 Bt u/ hr ;  Type I I  uni t  r ange 10260 t o 52755 
wat t / hr  35, 000 t o 180, 000 Bt u/ hr ;  Type I I I  uni t  r ange
9085 t o 70340 wat t / hr  31, 000 t o 240, 000 Bt u/ hr .   
St y l e A uni t s ar e consol e t ype wi t h pl enum;  St y l e B 
uni t s have duct  connect i ons.

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

Pr ovi de an ai r - condi t i oner  t hat  consi st s of  mat ched assembl i es.   Pr ovi de a 
packaged uni t  compl et e wi t h a f r ame and encl osur e,  i nt er connect i ng pi pi ng 
and wi r i ng,  necessar y cont r ol s and saf et y devi ces,  and an oper at i ng char ge 
of  oi l .   Ensur e t hat  t he uni t  i s  r eady f or  f ul l - capaci t y oper at i on af t er  
r emoval  of  t he shi ppi ng pr ot ect i on,  connect i on t o t he r emot e 
compr essor / condenser  or  condenser ,  char gi ng,  and connect i on t o ut i l i t i es.   
Compl et el y char ge t he syst em i n t he f i el d.   Have uni t s shi pped wi t h a 
r ef r i ger ant  hol di ng- char ge.

[ Pr ovi de an AHRI  Cl assi f i cat i on RCU- A- CB,  ANSI / AHRI  210/ 240 
evapor at or / bl ower  uni t  and a r emot e ai r - cool ed condenser  and compr essor ,  
wi t h capaci t i es r angi ng f r om 5860 t o 35170 wat t   20, 000 t o 120, 000 Bt u per  
hour.

][ Pr ovi de an AHRI  Cl assi f i cat i on RCU- W- CB,  ANSI / AHRI  210/ 240 AHRI  340/ 360 I - P 
evapor at or / bl ower  uni t  and a r emot e wat er - cool ed condenser  and compr essor ,  
wi t h capaci t i es r angi ng f r om 10260 t o 52755 wat t  35, 000 t o 180, 000 Bt u per  
hour.
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][ Pr ovi de an AHRI  Cl assi f i cat i on RC- A,  AHRI  340/ 360 I - P evapor at or / bl ower ,  a 
compr essor  uni t ,  and a r emot e ai r - cool ed condenser  uni t ,  wi t h capaci t i es 
r angi ng f r om 9085 t o 70340 wat t  31, 000 t o 240, 000 Bt u per  hour .

][ Pr ovi de a f l oor - mount ed consol e evapor at or / bl ower  uni t  wi t h pl enum.

][ Pr ovi de a f l oor - mount ed evapor at or / bl ower  uni t  wi t h connect i ons f or  
ductwork.

] 2. 2. 3. 1   Compressor

Pr ovi de one, 750- r evol ut i on- per - mi nut e ( r pm)  [ semi her met i c]  [ her met i c]  
compr essor  wi t h an i nt er nal  cr ankcase si ght  gl ass and a pr ot ect ed mot or .   A 
3, 500 r pm compr essor  i s  accept abl e i n uni t s of  70340 wat t  20 t ons and 
l ess.   Pr ovi de a uni t  t hat  i s  capabl e of  cont i nuous oper at i on under  AHRI  
" Maxi mum Oper at i ng Condi t i ons"  and " Load Temper at ur e Oper at i ons. "

Pr ovi de a compr essor  wi t h capaci t y r educt i on devi ces t o aut omat i cal l y  
r educe capaci t y by at  l east  66 per cent  i n t wo equal  st eps.   Ensur e t hat  t he 
compr essor s st ar t  wi t h t he capaci t y r educt i on devi ces i n t he unl oaded 
position.

I f  s t andar d wi t h t he manuf act ur er ,  pr ovi de t wo equal - s i zed compr essor s t hat  
oper at e i n i ndependent  r ef r i ger ant  c i r cui t s.   Act uat e t he compr essor s by 
capaci t y cont r ol  r el ays i nt er l ocked wi t h a t i me sequence swi t ch t hat  st ar t s 
unl oaded or  wi t h gas pr essur es equal i zed acr oss t he compr essor .

[ Pr ovi de compr essor s wi t h a hi gh/ l ow pr essur e saf et y cut of f .   Equi p each 
compr essor  wi t h a r ever si bl e oi l  pump f or  l ubr i cat i on,  an 
oi l - pr essur e- f ai l ur e swi t ch and gage,  cr ankcase heat er s,  suct i on and 
di schar ge f l anged val ves,  head pr essur e,  and suct i on pr essur e gages wi t h 
shut of f  val ves.   Sel ect  a syst em t hat  l i mi t s t he compr essor  power  i nput  t o 
1. 2 k i l owat t s per  t on of  r ef r i ger at i on at  st andar d AHRI  condi t i ons.   Mount  
t he compr essor  on spr i ng v i br at i on i sol at or s.

] 2. 2. 3. 2   Cool i ng Coi l

[ Pr ovi de separ at e cool i ng- coi l  c i r cui t s f or  each compr essor  i n t he uni t . ]   
[ Fur ni sh pi l ot  expansi on val ves. ]   For  compr essor s wi t h capaci t y r educt i on,  
pr ovi de t he associ at ed coi l  wi t h a separ at e c i r cui t ,  a l i qui d sol enoi d 
val ve,  and an expansi on devi ce f or  each t wo st ages of  capaci t y r educt i on.   
For  each compr essor  of  a dual - compr essor  uni t ,  pr ovi de t he associ at ed coi l  
wi t h a pr ot ect ed,  i nsul at ed dr ai n pan.   Pr ovi de seaml ess copper  t ubes,  wi t h 
[ copper ]  [ al umi num]  f i ns mechani cal l y bonded t o t he t ubes at  maxi mum 
i nt er val s of  12 f i ns per  25 mi l l i met er  i nch.   Pr ovi de [ ver t i cal ]  [ angl ed]  
coi l s  equi pped wi t h l i qui d- f eed di st r i but or s t o ensur e equal  f eed t o each 
r ef r i ger ant  c i r cui t .   Ensur e t hat  coi l s  ar e t est ed at  2760 ki l opascal  400 
pounds per  squar e i nch ( psi )  at  t he f act or y and ar e compl et el y dehydr at ed.   
Li mi t  ai r  f l ow t o 2. 54 met er  per  second 500 f eet  per  mi nut e ( f pm) .   Pr ovi de 
a desi gn t hat  pr ecl udes car r yover  of  wat er .

2. 2. 3. 3   Fans

Pr ovi de cent r i f ugal  f ans wi t h [ _____]  bl ades i n each f an sect i on.   Pr ovi de 
f ans t hat  ar e mount ed [ on a common shaf t ]  [ on t wo shaf t s i f  each shaf t  i s  
dr i ven by doubl e bel t s and a s i ngl e doubl e- end mot or ] .   Pr ovi de 
ant i f r i c t i on bear i ngs,  manuf act ur ed f r om vacuum- pr ocessed al l oys.   Pr ovi de 
bear i ngs t hat  have an [ ABMA 9]  [ ABMA 11] ,  L- 10 l i f e expect ancy r at i ng of  
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40, 000 hour s under  ser vi ce l oad condi t i ons.   St at i cal l y  and dynami cal l y 
bal ance f ans.   Pr ovi de f ans t hat  ar e V- bel t - dr i ven by a const ant - speed 
mot or  power f ul  enough t hat  t he br ake power  r at i ng does not  exceed t he 
nomi nal  mot or  r at i ng.   Ensur e t hat  an adj ust abl e sheave pr ovi des f an speed 
adj ust ment  of  at  l east  20 per cent .   Si ze t he sheave t o ensur e t hat  t he f an 
speed at  t he appr oxi mat e mi dpoi nt  of  t he sheave adj ust ment  pr oduces t he 
speci f i ed ai r  quant i t y.

2. 2. 3. 4   Casing

Const r uct  t he out er  casi ng of  i nsul at ed 1. 3 mi l l i met er  18- gage met al  panel s 
adequat el y r ei nf or ced wi t h [ angl es]  [ a f or med met al  f r ame]  and pr ovi ded 
wi t h easi l y r emovabl e panel s l ocat ed f or  access t o al l  par t s of  t he 
equi pment .   Round t he cor ner s t o pr ovi de a neat  appear ance.   Pr ovi de met al  
sur f aces t hat  ar e Bonder i t e- t r eat ed,  ar e phosphat i zed,  and have a baked 
enamel  f i ni sh.   I nt egr at e t he r et ur n ai r  i nl et  gr i l l es l ocat ed on t he f r ont  
f ace of  t he uni t  as par t  of  t he uni t  casi ng.   Ensur e t hat  t he casi ng and 
i nsul at i on ar e desi gned t o l i mi t  noi se and vi br at i on wi t hi n accept abl e 
levels.

Ensur e t hat  out l et  gr i l l es per mi t  adj ust abl e di r ect i onal  f l ow i n bot h 
hor i zont al  and ver t i cal  pl anes.

2. 2. 3. 5   Controls

Mount  a swi t ch wi t h f an/ of f / cool  posi t i ons,  [ i n t he uni t ]  [ wi t h t he r emot e 
t her most at ] .   Remot el y mount  t he t her most at  wher e shown on t he dr awi ng.   
Mount  ot her  cont r ol s,  i ncl udi ng mot or  st ar t er  or  cont act or s and saf et y 
cont r ol s,  i nsi de t he encl osur e.   Pr ovi de magnet i c acr oss- t he- l i ne mot or  
st ar t er s.   Pr ovi de gener al - pur pose encl osur es f or  mot or  st ar t er s.   Wher e 
t wo or  mor e compr essor s ar e used,  pr ovi de t i me- del ay r el ays f or  sequence 
starting.

2. 2. 3. 6   Filters

Locat e f i l t er s i n t he f i l t er  r et ur n ai r  f i x t ur e [ i n t he r ear  of  t he casi ng]  
[ on t he i nsi de of  t he f r ont  casi ng] .   Sel ect  f i l t er s t hat  l i mi t  ai r  
vel oci t i es t o 2. 54 met er  per  second 500 f pm.   Ensur e t hat  f i l t er s have an 
aver age ef f i c i ency of  at  l east  20 per cent  based on ASHRAE 52. 2.

[ Pr ovi de a [ _____]  mi l l i met er  [ _____]  i nch t hi ck panel ,  wi t h per manent ,  
c l eanabl e,  i mpi ngement ,  al l - met al  const r uct i on f i l t er s.   Pr ovi de a 
gal vani zed st eel  f r ame not  l ess t han 1. 0 mi l l i met er  20- gage wi t h mi t er ed,  
r ei nf or ced cor ner s.   Pr ovi de a gal vani zed,  cor r ugat ed- met al .  f i l t er  
medi um.   Use al umi num f i l t er s i f  t he medi um i s t he her r i ngbone t ype.   Do 
not  use expanded al umi num met al .

] [ Pr ovi de a [ _____]  mi l l i met er  [ _____]  i nch t hi ck panel ,  wi t h gl ass- f i ber  
f i l t er s,  housed i n a f i ber boar d casi ng bet ween met al  gr i ds.   Pr ovi de a 
st i f f ener  bar  f or  addi t i onal  suppor t .   Pr ovi de a f i l t er i ng medi um t hat  i s  
f or med of  cont i nuous i nt er l aced gl ass f i l ament s.   Pr ovi de a f i ber  coat ed 
wi t h a nonf l ammabl e f l ui d gel  t hat  f or ms an adhesi ve f i l m t o hol d col l ect ed 
dust .   Pr ovi de a f l ui d gel  t hat  does not  dr i p at  t emper at ur es bel ow66 
degr ees C 150 degr ees F. ]

2. 2. 3. 7   Ai r - Cool ed Condenser

Pr ovi de a condenser  encl osur e const r uct ed of  [ sheet  st eel  not  l ess t han 1. 3 
mi l l i met er  18- gage]  [ al umi num adequat el y r ei nf or ced and br aced] ,  wi t h 
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access panel s and wi t h a r ust - i nhi bi t i ve baked enamel  or  gal vani zed f i ni sh.

Pr ovi de an ai r - cool ed condenser  wi t h ver t i cal  di schar ge,  i n a 
weat her - pr ot ect ed casi ng,  t hat  i s  sui t abl e f or  i nst al l at i on r emot e f r om t he 
ai r - condi t i oni ng uni t .   Pr ovi de ai r  i nl et  and di schar ge gr i l l es wi t h 
gal vani zed wi r e- mesh bi r dscr eens.

Pr ovi de an ext ended- sur f ace condenser  coi l ,  const r uct ed wi t h [ copper ]  
[ al umi num]  t ubes wi t h [ _____]  [ copper ]  [ al umi num]  f i ns per  25. 4 mi l l i met er  
i nch,  mechani cal l y bonded t o t he coi l .   Ensur e t hat  t he ent i r e r ef r i ger ant  
c i r cui t  i s  dehydr at ed and seal ed at  t he f act or y.   Pr ovi de a coi l  t hat  i s  
desi gned f or  t he r ef r i ger ant  used i n t he ai r  condi t i oner .   Ensur e t hat  t he 
condenser s ar e desi gned f or  t he wor ki ng pr essur e of  t he syst em.

Pr ovi de [ cent r i f ugal ]  [ pr opel l er ]  f ans t hat  ar e [ bel t - dr i ven]  [ di r ect l y 
connect ed t o l ow- speed ( 1, 200 r pm maxi mum)  el ect r i c  mot or s] .   For  
bel t - dr i ven f ans,  pr ovi de a guar d and adj ust abl e sheaves t hat  per mi t  t he 
f an speed t o be adj ust ed at  l east  20 per cent .   Sel ect  sheaves t hat  pr ovi de 
t he capaci t y i ndi cat ed at  t he appr oxi mat e mi dpoi nt  of  t he adj ust ment .

Pr ovi de an el ect r i c  mot or  t hat  i s  t ot al l y  encl osed.   Pr ovi de a magnet i c 
acr oss- t he- l i ne- t ype mot or  st ar t er  wi t hi n a weat her - r esi st ant  housi ng.

[ Cont r ol  t he condensi ng pr essur e by an el ect r oni c sol i d- st at e cont r ol  syst em 
t hat  modul at es t he speed of  t he condenser ' s f an mot or  f r om 0 t o 100 per cent  
by f an cycl i ng.

][ Cont r ol  t he condensi ng pr essur e by an el ect r i c  t her most at  t hat  cycl es t he 
condenser ' s f an mot or .

][ Cont r ol  t he condensi ng pr essur e by a head pr essur e swi t ch t hat  cycl es t he 
condenser ' s f an mot or .

][ Cont r ol  t he condensi ng pr essur e by [ f an cycl i ng]  [ modul at i on of  damper s 
l ocat ed i n t he ai r st r eam] .

][ Cont r ol  t he condensi ng pr essur e by [ a condenser - coi l  f l oodi ng syst em]  
[ modul at i on of  damper s l ocat ed i n t he ai r st r eam] .

] 2. 2. 3. 8   Wat er - Cool ed Condenser

**************************************************************************
NOTE:   The f ol l owi ng cover s r emot e condenser s f or  
pr ocess or  comf or t  ai r - condi t i oni ng syst ems.

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

Pr ovi de wat er - cool ed condenser s t hat  i ncl ude al l  necessar y openi ngs,  wat er  
and r ef r i ger ant  connect i ons,  pur ge val ves,  r el i ef  devi ces,  r ef r i ger ant  
val ves,  a l i qui d- l evel  i ndi cat i ng devi ce,  and suppor t  pr ovi s i ons.

Ensur e t hat  t he condenser  conf or ms t o AHRI  450, ASME BPVC SEC VI I I  D1 [ and 
i s so st amped] .

[ When a condenser  i s  bei ng used as a combi nat i on r ecei ver ,  pr ovi de a 
pump- down capaci t y equal  t o 80 per cent  of  t he avai l abl e condenser  vol ume.

][ Sel ect  a uni t  f or  wat er  vel oci t i es not  i n excess of  2. 1 met er  7 f eet  per  
second and a f oul i ng f act or  of  0. 0010.
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][ Pr ovi de a [ copper ] [ br ass]  condensi ng sur f ace bet ween t he hal ogen 
r ef r i ger ant  and t he cool i ng wat er .

][ Pr ovi de a copper  condensi ng sur f ace bet ween t he hal ogen r ef r i ger ant  and t he 
cool i ng wat er ;  pr ovi de nonf er r ous t ube sheet s.

][ Pr ovi de condenser s t hat  ar e [ shel l  and coi l ]  [ shel l  and U- t ube]  [ shel l  and 
t ube]  const r uct i on,  wi t h a r ef r i ger at i on capaci t y of  35 k i l owat t  10 t ons 
and under .   Pr ovi de [ br azed]  [ s i l ver ]  sol der ed coi l  j oi nt s.

][ Pr ovi de a condenser  t hat  i s  [ shel l  and coi l ]  [ shel l  and U- t ube]  [ shel l  and 
t ube]  const r uct i on.

][ Pr ovi de condenser s t hat  ar e shel l  and t ube,  c l eanabl e const r uct i on,  wi t h 
t ubes t hat  ar e [ r ol l ed]  [ br azed]  i nt o t ube sheet ,  wi t h a r ef r i ger at i on 
capaci t y of  at  l east  35 k i l owat t  10 t ons.

][ Pr ovi de condenser s t hat  ar e shel l  and t ube,  c l eanabl e const r uct i on,  and 
wi t h t ubes t hat  ar e [ r ol l ed]  [ br azed]  i nt o t ube sheet .

] Pr ovi de i nt er medi at e t ube suppor t s so t hat  t he di st ance bet ween t he 
st r ai ght - t ube suppor t s does not  exceed [ 900]  [ 3]  [ _____]  mi l l i met er  [ _____]  
f eet  f or  copper  t ubes and [ 1200]  [ 4]  [ _____]  mi l l i met er  [ _____]  f eet  f or  
br ass t ubes.   Fi t  suppor t s t o t he t ubes i n a manner  t hat  pr ecl udes 
cor r osi on,  v i br at i on,  and abr asi on.

2. 3   COMPONENTS

2. 3. 1   Vi br at i on I sol at or s

Ensur e t hat  v i br at i on i sol at i on pr ovi s i ons conf or m t o t he r equi r ement s i n 
Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUIPMENT.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  equi pment  i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

Submi t  i nst al l at i on dr awi ngs f or  packaged ai r - condi t i oni ng uni t s i n 
accor dance wi t h r ef er enced st andar ds i n t hi s sect i on.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Qual i t y Cont r ol

Test  and r at e component s of  t he ai r - condi t i oni ng syst ems as a syst em i n 
accor dance wi t h ANSI / AHRI  210/ 240.

3. 3   CLOSEOUT ACTI VI TI ES

Submi t  [ 6]  [ _____]  copi es of  t he oper at i on and mai nt enance manual s at  l east  
30 cal endar  days bef or e t est i ng t he packaged ai r - condi t i oni ng uni t s .   
Updat e and r esubmi t  dat a f or  f i nal  appr oval  at  l east  30 cal endar  days 
bef or e cont r act  compl et i on.

        - -  End of  Sect i on - -
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