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SECTI ON 23 75 15

CUSTOM- PACKAGED,  AI RCRAFT PRE- CONDI TI ONED AI R UNI TS
02/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  hi gh- pr essur e,  pr econdi t i oned ai r  uni t s,  
duct wor k and cont r ol s f or  ai r cr af t  cool i ng syst ems.

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

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

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

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

PART 1   GENERAL

1. 1   SUMMARY

Thi s speci f i cat i on cover s t he r equi r ement s f or  hi gh- pr essur e,  
pr e- condi t i oned ai r  uni t s,  ai r  di st r i but i on pi pi ng and cont r ol s f or  
ai r cr af t  cool i ng syst ems.

1. 2   RELATED SECTI ONS

1. 2. 1   El ect r i cal

El ect r i cal  i nst al l at i on must  be i n accor dance wi t h sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.
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1. 2. 2   I nsul at i on

Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS,  appl i es t o 
t hi s sect i on,  wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 2. 3   Foam Fi r e Ext i ngui shi ng Syst em

Coor di nat e PCA syst em i nst al l at i on wi t h r equi r ement s of  Sect i on 
21 13 20. 00 20 FOAM FI RE EXTI NGUI SHI NG FOR AI RCRAFT HANGARS.   Ensur e al l  
duct s subj ect  t o f oam or  wat er  i nf i l t r at i on ar e seal ed and i nsul at i on and 
wat er pr oof  j acket  i nst al l at i on i s compl et e pr i or  t o t est i ng f oam f i r e 
ext i ngui shi ng syst em.

1. 2. 4   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh 
pai nt i ng of  i t ems onl y pr i med at  t he f act or y i s speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

1. 3   REFERENCES

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

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

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

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

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

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

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

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

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

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs
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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 ( 2013)  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

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME A13. 1 ( 2023)  Scheme f or  t he I dent i f i cat i on of  
Pi pi ng Syst ems

ASME B16. 25 ( 2022)  But t wel di ng Ends

ASME B31. 3 ( 2022;  Er r at a 2023)  Pr ocess Pi pi ng

ASME B31. 5 ( 2022)  Ref r i ger at i on Pi pi ng and Heat  
Tr ansf er  Component s

ASME BPVC SEC VI I I  D1 ( 2019)  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 A312/ A312M ( 2022a)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

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

ASTM C578 ( 2023)  St andar d Speci f i cat i on f or  Ri gi d,  
Cel l ul ar  Pol yst yr ene Ther mal  I nsul at i on

ASTM E84 ( 2023)  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 
Mat er i al s

ASTM F593 ( 2022)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bol t s,  Hex Cap Scr ews,  and 
St uds

ASTM F594 ( 2022)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Nut s

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 281 ( 2007)  Rol l i ng Bear i ngs - -  Dynami c Load 
Rat i ngs and Rat i ng Li f e

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

NEMA MG 2 ( 2014)  Saf et y St andar d f or  Const r uct i on 
and Gui de f or  Sel ect i on,  I nst al l at i on and 
Use of  El ect r i c Mot or s and Gener at or s
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE ARP5374 ( 2001;  R 2016)  Met hod of  Test i ng 
Pr e- Condi t i oned Ai r  Equi pment

SAE AS38386 ( 1999;  R2013)  Duct  Assembl y,  Gr ound,  
Condi t i oned Ai r ,  I nsul at ed,  Fl exi bl e

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023)  St r uct ur al  Engi neer i ng

UNDERWRI TERS LABORATORI ES ( UL)

UL 508 ( 2018;  Repr i nt  Jul  2021)  UL St andar d f or  
Saf et y I ndust r i al  Cont r ol  Equi pment

UL 1995 ( 2015;  Repr i nt  Aug 2022)  UL St andar d f or  
Saf et y Heat i ng and Cool i ng Equi pment

1. 4   SEQUENCI NG

Submi t  dr awi ngs showi ng f oundat i on bol t  l ocat i ons,  t r ench si zes,  and 
access hat ch poi nt s as r equi r ed by par agr aph PRE- CONDI TI ONED AI R SYSTEM 
DETAI L DRAWI NGS pr i or  t o concr et e f oundat i on const r uct i on.

Coor di nat e pr e- condi t i oned ai r  di st r i but i on pi pi ng wor k wi t h t est i ng of  
Sect i on 21 13 20. 00 20 FOAM FI RE EXTI NGUI SHI NG FOR AI RCRAFT HANGARS.   
Ensur e al l  duct s subj ect  t o f oam or  wat er  i nf i l t r at i on ar e seal ed and 
i nsul at i on and wat er pr oof  j acket  i nst al l at i on i s compl et e pr i or  t o t est i ng 
f oam f i r e ext i ngui shi ng syst em.

As a pr er equi s i t e t o gover nment  wi t nessed accept ance t est i ng,  t he 
Cont r act or  must  submi t  a Cer t i f i cat e of  Compl et i on t hat  cer t i f i es al l  PCA 
Syst em wor k and qual i t y cont r ol  document at i on has been compl et ed.

1. 5   SUBMI TTALS

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

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

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

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

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

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

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

Syst em Suppl i er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Manuf act ur er ' s Fact or y Test  Pl an;  G[ ,  [ _____] ]

Pr e- Condi t i oned Ai r  Syst em Per f or mance Test  Pl an;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Pr e- Condi t i oned Ai r  Syst em Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pr e- Condi t i oned Ai r  Uni t ;  G[ ,  [ _____] ]

Pr e- Condi t i oned Ai r  Pi pi ng;  G[ ,  [ _____] ]

I nsul at i on;  G[ ,  [ _____] ]

Pr e- Condi t i oned Ai r  Fl exi bl e Duct ,  St or age And Accessor i es;  G[ ,  
[ _____] ]

SD- 05 Desi gn Dat a

I nsul at i on Thi ckness Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Fi nal  Pneumat i c Test ;  G[ ,  [ _____] ]
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Per f or mance Test  Repor t ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Fact or y Test  Repor t ;  G[ ,  [ _____] ]

Manuf act ur er ' s Syst em Cer t i f i cat i on;  G[ ,  [ _____] ]

Cer t i f i cat e of  Compl et i on;  G[ ,  [ _____] ]

Not i f i cat i on of  Pr e- Condi t i oned Ai r  Syst em Per f or mance Test i ng;  G
[ ,  [ _____] ]

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

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

SD- 11 Cl oseout  Submi t t al s

Oper at i on and Mai nt enance Manual

Tr ai ni ng Pl an

Saf et y Dat a Sheet s

1. 6   QUALI TY CONTROL

1. 6. 1   Syst em Suppl i er ' s Qual i f i cat i ons

PCA syst em suppl i er  must  have at  l east  t hr ee pr evi ous successf ul  PCA 
syst em i nst al l at i ons i n t he l ast  f i ve year s.   Submi t  a l et t er  l i s t i ng 
pr i or  pr oj ect s,  t he dat e of  const r uct i on,  a poi nt  of  cont act  f or  each 
pr i or  pr oj ect ,  t he scope of  wor k of  each pr i or  pr oj ect ,  and a det ai l ed 
l i s t  of  wor k per f or med.   The syst em suppl i er  must  super vi se t he 
i nst al l i ng,  adj ust i ng and t est i ng of  t he equi pment .

1. 6. 2   Pr e- Condi t i oned Ai r  Syst em Det ai l  Dr awi ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si ze PCA uni t s f or  t he gr eat est  ent hal py 
condi t i on when compar i ng t he 0. 4 per cent  dr y- bul b 
and mean coi nci dent  wet - bul b ( DB/ MCWB)  and t he 0. 4 
per cent  humi di t y r at i o and mean coi nci dent  dr y- bul b 
( HR/ MCDB)  desi gn condi t i ons usi ng weat her  dat a 
pr escr i bed by UFC 3- 400- 02.

The gr eat est  ent hal py condi t i on usual l y occur s at  
t he 0. 4 per cent  HR/ MCDB condi t i on.   I ncl ude PCA pi pe 
and f l exi bl e duct  heat  l osses i n PCA uni t  s i z i ng.   
Use a saf et y f act or  of  10 per cent  when si z i ng PCA 
equi pment .

Sel ect  mi ni mum cont i nuous oper at i on capaci t y and 
heat i ng component s based on t he 99. 6 per cent  wi nt er  
desi gn dr y bul b f or  t he l ocat i on usi ng weat her  dat a 
pr escr i bed by UFC 3- 400- 02.

I n col d c l i mat es,  a heat er  may be r equi r ed t o 
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del i ver  t he mi ni mum ai r cr af t  del i ver y t emper at ur e.   
I n hi gh al t i t ude l ocat i ons,  ensur e ai r  densi t y 
cor r ect i ons f act or s ar e pr ovi ded f or  PCA uni t  and 
t est  bul l et  mass ai r f l ow cal cul at i ons.

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

Submi t  desi gn cal cul at i ons and det ai l  dr awi ngs st amped by a l i censed 
pr of essi onal  engi neer  showi ng equi pment  l ayout ,  i ncl udi ng assembl y and 
i nst al l at i on det ai l s and el ect r i cal  connect i on di agr ams;  pi pi ng l ayout  
showi ng t he l ocat i on of  al l  suppor t s and hanger s,  t ypi cal  hanger  det ai l s,  
gauge r ei nf or cement ,  r ei nf or cement  spaci ng r i gi di t y c l assi f i cat i on,  and 
pr essur e t est i ng l ocat i ons.   Show equi pment  r el at i onshi p t o ot her  par t s of  
t he wor k,  i ncl udi ng cl ear ances r equi r ed f or  oper at i on and mai nt enance.   
Submi t  dr awi ngs showi ng f oundat i on bol t  l ocat i ons,  t r ench si zes,  and  
access hat ch poi nt s pr i or  t o concr et e f oundat i on const r uct i on.   Submi t  
pr oduct  dat a of  t he equi pment ,  mat er i al s and al l  accessor i es speci f i ed 
t hr oughout  t hi s Sect i on r equi r ed t o del i ver  a f ul l y  f unct i onal  syst em.   
Pr ovi de cont r ol  syst em dr awi ngs whi ch i ncl ude poi nt - t o- poi nt  el ect r i cal  
wi r i ng di agr ams.   I ncl ude any i nf or mat i on r equi r ed t o demonst r at e t hat  t he 
syst em has been coor di nat ed and f unct i ons pr oper l y.   I ncl ude st ep- by- st ep 
oper at i ng pr ocedur es wi t h det ai l  dr awi ngs.

Pr ovi de cal cul at i ons demonst r at i ng t he equi pment  meet s t he per f or mance 
r equi r ement s at  t he desi gn condi t i on [ of  [ _____]  gr ams per  k i l ogr am gr ai ns 
per  pound humi di t y and [ _____]  degr ees C degr ees F dr y- bul b] [ as 
schedul ed] .   Pr ovi de cal cul at i ons demonst r at i ng t hat  equi pment  meet s t he 
per f or mance r equi r ement s at  t he wi nt er  desi gn condi t i on [ of  [ _____]  
degr ees C degr ees F]  [ as schedul ed] .   Pr ovi de uni t  capabl e of  cont i nuous 
st abl e oper at i on under  a mi ni mum l oad of  [ 10 per cent ]  [ _____]  of  t he r at ed 
capaci t y.   I f  mi ni mum oper at i ng t emper at ur e i s l ess t han t he mi ni mum 
ai r cr af t  del i ver y t emper at ur e,  pr ovi de PCA uni t  wi t h heat i ng capabi l i t y  
and si z i ng cal cul at i ons.   I ncl ude f an heat  gai n i n t he cal cul at i on of  
heat er  s i ze.   Pr ovi de schedul e of  equi pment  suppl i ed.   Schedul e must  
pr ovi de a cr oss r ef er ence bet ween manuf act ur er  dat a and i dent i f i er s 
i ndi cat ed i n shop dr awi ngs.   Schedul e must  i ncl ude t he t ot al  quant i t y of  
each i t em of  equi pment  suppl i ed.   Pr ovi de r ecommended spar e par t s l i s t i ng 
f or  each assembl y or  component .

1. 6. 3   Cer t i f i cat e of  Compl et i on

As a pr er equi s i t e t o gover nment  wi t nessed accept ance t est i ng,  t he 
Cont r act or  must  submi t  a Cer t i f i cat e of  Compl et i on t hat  cer t i f i es al l  PCA 
Syst em wor k and qual i t y cont r ol  document at i on has been compl et ed.   
Cer t i f i cat e of  Compl et i on must  i ncl ude al l  qual i t y cont r ol  document at i on 
i ncl udi ng pr el i mi nar y t est  r epor t s,  pneumat i c t est  r epor t s wel d i nspect i on 
r epor t s and NDE t est i ng r epor t s r equi r ed by 23 64 26 CHI LLED,  CHI LLED- HOT,  
AND CONDENSER WATER PI PI NG SYSTEMS.

Fur t her ,  t he Cont r act or  Qual i t y Cont r ol  Manager  must  cer t i f y t hat  al l  
r equi r ed checks,  i nspect i ons,  and pr el i mi nar y t est s have been successf ul l y 
compl et ed.   The Cont r act or  must  pr ovi de t he Cont r act i ng Of f i cer  at  l east  
[ 45] [ 30]  cal endar  days'  not i ce pr i or  t o commencement  of  accept ance t est i ng.

1. 7   SYSTEM DESCRI PTI ON

Pr ovi de ai r cr af t  pr econdi t i oned ai r  syst em havi ng t he per f or mance 
r equi r ement s i ndi cat ed.   Pr ovi s i on of  t he equi pment ,  pi pi ng,  cont r ol s,  
i nsul at i on,  f l exi bl e duct ,  r eel ,  and ot her  appur t enances,  i ncl udi ng 
mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  
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exami nat i on,  i nspect i on,  and t est i ng must  be i n accor dance wi t h t hi s 
speci f i cat i on sect i on,  desi gn dr awi ngs and r ef er enced r equi r ement s.

1. 7. 1   St andar d Oper at i ng Pr ocedur e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  modi f y t he SOP.

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

The cont r ol  poi nt s,  component s,  and capabi l i t i es speci f i ed her ei n wi l l  
suppor t  t he PCA syst em st andar d oper at i ng pr ocedur es ( SOP)  as f ol l ows.

1.   Remove dust  cap f r om PCA pi pi ng.

2.   St ar t  PCA pur ge mode.

3.   Pr epar e t o connect  f l ex duct  t o ai r cr af t .  I f  pr esent ,  open manual  
bl ow- down val ve( s)  t o pur ge any t r apped condensat i on.

4.   When desi r ed t emper at ur e i s r eached as i ndi cat ed at  t emper at ur e gauge,  
and t her e i s no vi s i bl e moi st ur e i n t he duct ,  st op PCA pur ge mode.

5.   Connect  f l exi bl e duct  t o t he PCA duct  and ai r cr af t ,  t hen st ar t  PCA 
nor mal  mode.

6.   St op PCA uni t ,  di sconnect  f l exi bl e duct ,  and r epl ace dust  cap.

1. 8   SYSTEM SUPPLI ER I NVOLVEMENT

The Cont r act or  and t he Syst em Suppl i er  must  wor k t oget her  t o pr epar e t he 
wor k pl an,  commi ssi oni ng pl an,  t est  r epor t s and f i nal  r epor t s.   They must  
bot h be pr esent  dur i ng al l  f i el d t est i ng act i v i t i es and must  coor di nat e 
and schedul e t he wor k dur i ng const r uct i on,  t est i ng,  cal i br at i on and 
accept ance of  t he syst em,  and oper at or  t r ai ni ng.   The Syst em Suppl i er  must  
be r esponsi bl e t o t he Cont r act or  f or  schedul i ng al l  Cont r act or ,  
Sub- Cont r act or ,  and manuf act ur er ' s ser vi ce per sonnel  dur i ng syst em 
st ar t up,  commi ssi oni ng,  and accept ance.

1. 9   DELI VERY,  STORAGE,  AND HANDLI NG

St or ed equi pment  and mat er i al s must  be pr ot ect ed f r om t he weat her ,  
humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  
cont ami nant s.   Pr oper  pr ot ect i on and car e of  al l  mat er i al  bot h bef or e and 
dur i ng i nst al l at i on i s t he Cont r act or ' s r esponsi bi l i t y .   Any mat er i al s 
f ound t o be damaged must  be r epl aced at  t he Cont r act or ' s expense.   Dur i ng 
i nst al l at i on,  pi pi ng and si mi l ar  openi ngs must  be capped t o keep out  di r t  
and ot her  f or ei gn mat t er .

1. 10   PROJECT/ SI TE CONDI TI ONS

1. 10. 1   Fi el d Measur ement s

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.
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PART 2   PRODUCTS

2. 1   PERFORMANCE REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Obt ai n per f or mance r equi r ement s f r om ai r cr af t  
manuf act ur er .   F- 35 cool i ng ai r  per f or mance 
r equi r ement s ar e f ound i n t he Joi nt  St r i ke Fi ght er  
Faci l i t i es Requi r ement  Document  ( FRD) .

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

Uni t  Per f or mance Cr i t er i a Measur ed at  Poi nt  of  Ai r cr af t  Connect i on

Ai r  Temper at ur e [ _____]  degr ees C F Mi ni mum
[ _____]  degr ees C F Maxi mum

Mass Fl ow Rat e [ _____]  kg/ mi n l b/ mi n ( ppm)  Mi ni mum

Ai r  Pr essur e [ _____]  kPa psi g Mi ni mum
[ _____]  kPa psi g Maxi mum

Moi st ur e Cont ent  of  Dr y Ai r [ _____]  kg/ kg dr y ai r  gr ai ns/ l b dr y ai r  Maxi mum

2. 2   STANDARD COMMERCI AL PRODUCTS

Use a pr oduct  f r om a manuf act ur er  who i s r egul ar l y engaged i n t he desi gn,  
f abr i cat i on,  t est i ng,  and ser vi ce of  pr e- condi t i oned ai r  uni t s of  t ype and 
si ze r equi r ed f or  t hi s pr oj ect .   Mat er i al s and equi pment  wi l l  be st andar d 
commer ci al  cat al oged pr oduct s.   These pr oduct s must  have a t wo year  r ecor d 
of  sat i sf act or y f i el d ser vi ce pr i or  t o pr oposal  due dat e.   The t wo year  
r ecor d of  ser vi ce must  i ncl ude appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

2. 3   MANUFACTURER' S STANDARD NAMEPLATES

Namepl at es ar e r equi r ed on maj or  component s i f  t he manuf act ur er  needs t o 
pr ovi de speci f i c  engi neer i ng and manuf act ur i ng i nf or mat i on per t ai ni ng t o 
t he par t i cul ar  component .   Shoul d r epl acement  of  t hi s component  be 
r equi r ed,  namepl at e i nf or mat i on wi l l  i nsur e cor r ect  oper at i on of  t he uni t  
af t er  r epl acement  of  t hi s component .

2. 4   PRE- CONDI TI ONED AI R UNI T

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  uni t s l ocat ed near  sound sensi t i ve 
spaces,  use noi se cr i t er i a i n br acket s.   Desi gner  of  
r ecor d must  det er mi ne t he al l owabl e sound power  
noi se l evel  and sel ect  equi pment  l ocat i on t o ensur e 
i nt er i or  noi se r equi r ement s ar e met .

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

Pr ovi de hi gh pr essur e,  packaged pr e- condi t i oned ai r  uni t  desi gned f or  100 
per cent  f r esh ai r .   Uni t  must  be assembl ed,  l eak- t est ed,  char ged 
( r ef r i ger ant  and oi l ) ,  and adj ust ed at  t he f act or y.   Uni t  must  oper at e 
wi t hi n capaci t y r ange and speed r ecommended by t he manuf act ur er  based on 
t he maxi mum out door  ent hal py condi t i on as shown.   Uni t  must  be f ul l y UL 
l i s t ed under  UL 1995.   Cer t i f i cat i on must  be submi t t ed wi t h pr oduct  dat a.  
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Uni t  must  be desi gned t o mi ni mi ze noi se and vi br at i on t o adj acent  
bui l di ngs. [   Uni t  must  oper at e at  al l  condi t i ons wi t h a measur ed sound 
power  noi se l evel  l ess t han [ 85] [ _____]  dBA. ]

Par t s wei ghi ng 50 pounds or  mor e whi ch must  be r emoved f or  i nspect i on,  
c l eani ng,  or  r epai r ,  must  have l i f t i ng eyes or  l ugs.   I ncl ude cust omar y 
auxi l i ar i es f or  each uni t  as deemed necessar y by t he manuf act ur er  f or  
saf e,  cont r ol l ed,  aut omat i c oper at i on of  equi pment .   Pr ovi de uni t  wi t h 
s i ngl e poi nt  wi r i ng connect i on f or  i ncomi ng power  suppl y.   Access door s or  
panel s sui t abl y s i zed and l ocat ed must  be pr ovi ded f or  access t o f i l t er s,  
coi l s,  val ves,  and any ot her  i t ems r equi r i ng c l eani ng,  r epai r ,  or  
r emoval .   Access door s or  panel s must  be gasket ed wi t h synt het i c r ubber ,  
or  equi val ent  gasket  mat er i al ,  and l ocked i n pl ace wi t h t humb scr ews or  
cat ches.

2. 4. 1   Ref r i ger ant  and Oi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr e- condi t i oned ai r  uni t s must  oper at e on a 
r ef r i ger ant  wi t h an ODP equal  t o 0.  R- 134a,  R- 407C,  
and R- 410A al l  meet  t hi s r equi r ement .

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

Pr ovi de f act or y r ef r i ger ant  char ge and oi l .   Ref r i ger ant s must  be one of  
t he f l uor ocar bon gases.   Ref r i ger ant s must  have number  desi gnat i ons and 
saf et y c l assi f i cat i ons i n accor dance wi t h ANSI / ASHRAE 15 & 34.   CFC- based 
r ef r i ger ant s ar e pr ohi bi t ed.   Ref r i ger ant s must  have an Ozone Depl et i on 
Pot ent i al  ( ODP)  no gr eat er  t han 0. 0.   Pr ovi de saf et y dat a sheet s f or  al l  
r ef r i ger ant s.

2. 4. 2   St r uct ur al  Base

Pr ovi de a st r uct ur al  st eel  base ( wel ded or  bol t ed)  or  suppor t  l egs wi t h 
f act or y f i ni sh speci f i ed i n par agr aph FACTORY COATI NG.   Uni t  and 
i ndi v i dual  component s must  be i sol at ed f r om t he bui l di ng st r uct ur e by 
means of  v i br at i on i sol at or s wi t h publ i shed l oad r at i ngs.   Vi br at i on 
i sol at or s must  have i sol at i on char act er i st i cs as r ecommended by t he 
manuf act ur er  f or  t he uni t  suppl i ed and t he ser vi ce i nt ended.

2. 4. 3   Recei ver s

Recei ver s,  i f  r equi r ed,  must  bear  a st amp cer t i f y i ng compl i ance wi t h 
ASME BPVC SEC VI I I  D1 and must  meet  t he r equi r ement s of  ANSI / ASHRAE 15 & 34.   
I nner  sur f aces must  be t hor oughl y c l eaned by sandbl ast i ng or  ot her  
appr oved means.   Each r ecei ver  must  have a st or age capaci t y not  l ess t han 
20 per cent  i n excess of  t hat  r equi r ed f or  t he f ul l y- char ged syst em.   Each 
r ecei ver  must  be equi pped wi t h i sol at i on val ve and r el i ef  val ves of  
capaci t y and set t i ng r equi r ed by ANSI / ASHRAE 15 & 34,  and t wo bul l ' s  eye 
l i qui d- l evel  s i ght  gl asses.   Pr ovi de si ght  gl ass i n r ecei ver  l i qui d l i ne.

2. 4. 4   Compr essor s

Compr essor s must  be of  t he her met i cal l y seal ed desi gn.   Compr essor s must  
be mount ed on vi br at i on i sol at or s t o mi ni mi ze vi br at i on and noi se.   
Rot at i ng par t s must  be st at i cal l y and dynami cal l y bal anced at  t he f act or y 
t o mi ni mi ze vi br at i on.   Lubr i cat i on syst em must  be cent r i f ugal  pump t ype 
equi pped wi t h a means f or  det er mi ni ng oi l  l evel  and an oi l  char gi ng 
val ve.   Cr ankcase oi l  heat er  must  be pr ovi ded f or  col d c l i mat es.   Pr ovi de 
compr essor  capabl e of  unl oadi ng t o 10 per cent  of  r at ed capaci t y.
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2. 4. 5   Mot or s and Dr i ves

a.   El ect r i c mot or s and mot or  ef f i c i enci es must  be i n accor dance wi t h 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   When mot or s and 
equi pment  f ur ni shed ar e l ar ger  t han si zes i ndi cat ed,  t he cost  of  
pr ovi di ng addi t i onal  el ect r i cal  ser vi ce and r el at ed wor k must  be 
i ncl uded under  t hi s sect i on.   Pr ovi de var i abl e- speed mot or s wi t h 
var i abl e f r equency dr i ve as r equi r ed by t he manuf act ur er  and as 
speci f i ed i n Sect i on 26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 
600 VOLTS.   Dr i ves speed cont r ol s must  be pr ogr ammed t o pr event  bl ower  
and condenser  f ans f r om oper at i ng i n t he r egi on of  i nst abi l i t y  on t he 
f an ai r f l ow- pr essur e cur ve.

b.   El ect r i cal  mot or  dr i ven equi pment  speci f i ed must  be pr ovi ded compl et e 
wi t h mot or s,  mot or  st ar t er s,  and cont r ol s.   Unl ess ot her wi se 
i ndi cat ed,  al l  mot or s of  one hor sepower  and above wi t h t ot al l y 
encl osed,  or  expl osi on pr oof  f an cool ed encl osur es,  must  be t he 
pr emi um ef f i c i ency t ype i n accor dance wi t h NEMA MG 1.   Each mot or  must  
conf or m t o NEMA MG 1 and NEMA MG 2 and be of  suf f i c i ent  s i ze t o dr i ve 
t he equi pment  at  t he speci f i ed capaci t y wi t hout  exceedi ng t he 
namepl at e r at i ng of  t he mot or .

c.   Mot or s must  be cont i nuous dut y wi t h t he encl osur e speci f i ed.   Pr ovi de 
mot or  st ar t er s compl et e wi t h t her mal  over l oad pr ot ect i on and ot her  
appur t enances necessar y f or  t he mot or  cont r ol  i ndi cat ed.   Mot or  dut y 
r equi r ement s must  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 s must  be 
si zed f or  t he appl i cabl e l oads.   Pr ovi de i nver t er  dut y pr emi um 
ef f i c i ency mot or s f or  use wi t h var i abl e f r equency dr i ves.

d.   Mot or  t or que must  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.   Mot or  bear i ngs must  be f i t t ed 
wi t h gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out si de of  encl osur e 
wher e appl i cabl e.   Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  
s i gnal  devi ces r equi r ed f or  t he oper at i on speci f i ed and any cont r ol  
wi r i ng r equi r ed f or  cont r ol s and devi ces speci f i ed,  but  not  shown,  
must  be pr ovi ded.   Mot or  encl osur e t ype must  be ei t her  TEAO or  TEFC.

2. 4. 6   Evapor at or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St andar d coi l  const r uct i on i s copper  t ubes 
wi t h al umi num f i ns.   For  excessi vel y cor r osi ve 
at mospher es,  ei t her  copper  t ubes wi t h copper  f i ns or  
copper  t ubes wi t h pr e- pl at ed al umi num f i ns.

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

Pr ovi de AHRI  410 coi l s const r uct ed of  seaml ess copper  t ubes wi t h 
compat i bl e [ al umi num]  [ pr e- pl at ed al umi num]  f i ns.   Fi ns must  be sol der ed 
or  mechani cal l y bonded t o t he t ubes and i nst al l ed i n a st ai nl ess st eel  or  
al umi num casi ng.   Evapor at or  ai r  vel oci t y must  be suf f i c i ent l y l ow t o 
pr event  moi st ur e car r yover  i nt o t he ai r  di st r i but i on pi pi ng.

2. 4. 7   Condenser

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St andar d coi l  const r uct i on i s copper  t ubes 
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wi t h al umi num f i ns.   For  excessi vel y cor r osi ve 
at mospher es,  ei t her  copper  t ubes wi t h copper  f i ns or  
copper  t ubes wi t h pr e- pl at ed al umi num f i ns.

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

Condenser  coi l  must  be of  t he ext ended- sur f ace f i n- and- t ube t ype and must  
be const r uct ed of  seaml ess copper  t ubes wi t h compat i bl e [ al umi num]  
[ pr e- pl at ed al umi num]  f i ns.   Fi ns must  be sol der ed or  mechani cal l y bonded 
t o t he t ubes.   Coi l s must  be ci r cui t ed and si zed f or  a mi ni mum of  5 
degr ees F subcool i ng and f ul l  pump down capaci t y.  

Coi l  must  be f act or y l eak and pr essur e t est ed af t er  assembl y i n accor dance 
wi t h ANSI / ASHRAE 15 & 34.   Pr ovi de coi l s const r uct ed of  al umi num al l oys 
f or  f i ns,  t ubes,  and mani f ol ds.   Coi l  must  be f act or y l eak and pr essur e 
t est ed af t er  assembl y i n accor dance wi t h ANSI / ASHRAE 15 & 34.

2. 4. 8   Hi gh Pr essur e Bl ower  Assembl y

Hi gh pr essur e cent r i f ugal  bl ower ,  per manent l y- l ubr i cat ed hi gh- speed 
bear i ngs.   I nt egr al  cool i ng syst em f or  bl ower  assembl y.   Bear i ng housi ng 
must  be conser vat i vel y l oaded and r at ed f or  an L( 10)  l i f e of  not  l ess t han 
200, 000 hour s per  I SO 281.   Pr eci s i on mai n bear i ngs wi t h heavy dut y 
bushi ngs i n accor dance wi t h ABMA 9 or  ABMA 11.   Shaf t  seal  sui t abl e f or  
hi gh pr essur e appl i cat i ons.

2. 4. 9   Fi l t er s

Pr ovi de washabl e pr e- f i l t er  and f i nal  f i l t er  i nst al l ed at  t he i nl et  of  t he 
bl ower  and accessi bl e f or  mai nt enance t hr ough an access openi ng.   
Pr e- f i l t er  must  be const r uct ed of  washabl e mesh medi a t hat  t r aps dust ,  
f or ei gn mat t er ,  and cont ami nant s and i s easi l y c l eaned by f l ushi ng wi t h 
wat er .   Fi nal  f i l t er  ef f i c i ency must  be hi gh- ef f i c i ency,  mi ni mum MERV- 8 
and appr oved by manuf act ur er .

2. 4. 10   Fact or y Appl i ed I nsul at i on

PCA equi pment  must  be pr ovi ded wi t h f act or y i nst al l ed i nsul at i on on 
sur f aces subj ect  t o condensat i on i ncl udi ng t he evapor at or  encl osur e,  
suct i on l i ne pi pi ng,  economi zer ,  and cool i ng l i nes.   Fact or y i nsul at ed 
i t ems i nst al l ed out door s ar e not  r equi r ed t o be f i r e- r at ed.

2. 4. 11   Condensat e Removal

Pr ovi de a means f or  condensat e r emoval  i ncl udi ng an aut omat i c dr ai n val ve,  
st ai nl ess st eel  dr ai n l i ne,  st ai nl ess st eel  condensat e pan and condensat e 
sensor .   Condensat e dr ai n val ve must  open i nt er mi t t ent l y,  as needed,  t o 
pr event  cont i nuous ai r  l eakage f r om evapor at or  housi ng.   I ncl ude a hi gh 
condensat e l evel  al ar m and saf et y shut  down.   I nsul at e condensat e dr ai n 
pi pi ng per  Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

2. 4. 12   Oper at i ng Cont r ol s

Pr ovi de uni t s compl et e wi t h f act or y i nst al l ed,  UL 508- l i s t ed 
mi cr opr ocessor  based oper at i ng and saf et y cont r ol  syst em.   Cont r ol s must  
pr ocess t he si gnal s f or  compl et e cont r ol  and moni t or i ng of  pr e- condi t i oned 
ai r  cool i ng uni t s.   Pr ovi de saf et y al ar ms wi t h aut omat i c shut of f .   Pr ovi de 
pr opor t i onal - i nt egr al  cont r ol s t o r egul at e syst em capaci t y and f an speed 
cont r ol  t o sat i sf y adj ust abl e set  poi nt s.   Pr ovi de a def r ost  cycl e t o 
pr event  coi l  f r eezi ng.   Def r ost  cycl es wi l l  al l ow di schar ge t emper at ur e 
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f r om i ndi v i dual  uni t s t o i ncr ease t o 35- 55 degr ees F f or  up t o 90 seconds 
ever y 15 mi nut es.

Pr ovi de a dedi cat ed,  l ow- pr essur e pur ge mode t o al l ow cool - down of  t he 
duct .   Pur ge mode set  poi nt s i ncl udi ng t emper at ur e,  pr essur e,  and mass 
f l ow r at e,  and aut omat i c shut of f  t i mer  ( 5- 30 mi nut es)  must  be 
i ndependent l y adj ust abl e at  t he uni t  cont r ol  panel .

2. 4. 12. 1   Uni t  Cont r ol  Panel  and Di spl ay

Pr ovi de a uni t - mount ed,  t ouch- scr een di spl ay t o al l ow adj ust ment  of  set  
poi nt s i ncl udi ng t emper at ur e,  pr essur e,  and mass f l ow r at e.   Di spl ay must  
show sensor  dat a,  set  poi nt s,  oper at i ng st at us of  component s,  moni t or ed 
poi nt s,  and al ar ms.   Each saf et y i nt er l ock r equi r i ng a manual  r eset  must  
be di spl ayed at  t he t op- l evel  scr een wi t hout  r equi r i ng a passwor d.   
Non- r ecycl i ng cont r ol  i nt er l ocks must  have t he r eset  l ocat ed on t he 
cont r ol  i t sel f  t hat  wi l l  i dent i f y t he l ockout  i nf or mat i on r equi r ed bel ow.   
Cont r ol s must  i l l umi nat e t he f aul t  i ndi cat or  at  t he uni t  and r emot e 
cont r ol l er  upon a power  f ai l ur e.

2. 4. 12. 2   Remot e Cont r ol l er

Pr ovi de a r emot e cont r ol l er  al ong t he hangar  back wal l  f or  each PCA uni t  
wi t h st ep- by- st ep oper at i ng pr ocedur es post ed on t he cont r ol l er  cover .   
The r emot e cont r ol l er  must  be one panel  pr ovi ded by equi pment  
manuf act ur er .   Remot e cont r ol l er  must  per f or m t he f ol l owi ng f unct i ons:

a.   Bl ue pur ge mode st ar t  but t on.

b.   Gr een ai r cr af t  cool i ng mode st ar t  but t on.

c.   Red st op but t on.

d.   Whi t e uni t  r un st at us l i ght .

e.   Red i l l umi nat ed f aul t  l i ght .

f .   Di gi t al  di spl ay of  PCA uni t  di schar ge t emper at ur e,  humi di t y,  pr essur e,  
and mass f l ow r at e.

2. 4. 12. 3   I nt er nal  Sensor s

The f ol l owi ng sensor s must  be pr ovi ded i nt er nal  t o t he uni t .   Al l  sensor s 
must  have accur acy as i ndi cat ed.

a.   Di schar ge t emper at ur e sensor ,  mi nus 17. 8 t o 65. 6 degr ees C 0 t o 150 
degr ees F,  accur at e t o pl us or  mi nus 0. 3 degr ees C 0. 5 degr ees F.

b.   Ambi ent  t emper at ur e sensor ,  mi nus 17. 8 t o 65. 6 degr ees C 0 t o 150 
degr ees F,  accur at e t o pl us or  mi nus 0. 3 degr ees C 0. 5 degr ees F.

c.   Di schar ge pr essur e sensor ,  mi nus 103 t o 345 kPa mi nus 15 t o 50 psi g,  
accur at e t o pl us or  mi nus 0. 5- per cent .

d.   Di schar ge humi di t y sensor ,  0 t o 100 per cent  r el at i ve humi di t y ( RH) ,  
accur at e t o pl us or  mi nus 5 per cent  RH.

e.   Ai r  vel oci t y measur ement  sensor ,  0 t o 20. 3 m/ s 0 t o 4, 000 f pm,  
accur at e t o pl us or  mi nus 5 per cent  over  a t emper at ur e r ange of  mi nus 
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28. 9 t o 101. 1 degr ees C mi nus 20 t o 150 degr ees F.

f .   Mass ai r  f l ow sensor ,  0 t o 45. 4 kg/ mi n 0 t o 100 l b/ mi n,  accur at e t o 
pl us or  mi nus 5 per cent  over  a t emper at ur e r ange of  mi nus 28. 9 t o 
101. 1 degr ees C mi nus 20 t o 150 degr ees F.

2. 4. 12. 4   Adj ust abl e Set poi nt s

The f ol l owi ng poi nt s must  be capabl e of  bei ng adj ust ed di r ect l y at  t he 
uni t .   A secur i t y access code must  be ent er ed bef or e par amet er s can be 
changed.

a.   Leavi ng ai r  t emper at ur e cont r ol .

b.   Leavi ng ai r  pr essur e cont r ol .

c.   Mass ai r  f l ow r at e.

2. 4. 12. 5   Moni t or i ng Capabi l i t i es

Dur i ng nor mal  oper at i ons,  t he cont r ol  syst em must  be capabl e of  moni t or i ng 
and di spl ayi ng t he f ol l owi ng oper at i ng par amet er s on t he oper at or  
i nt er f ace t er mi nal  at  t he uni t .   The di spl ay must  be accessi bl e wi t hout  
openi ng or  r emovi ng any panel s or  door s.

a.   Leavi ng ai r  t emper at ur es.

b.   Leavi ng ai r  pr essur e.

c.   Leavi ng ai r  mass f l ow r at e.

d.   Leavi ng ai r  humi di t y.

e.   Sel f - di agnost i c.

f .   Oper at i on st at us.

g.   Oper at i ng hour s.

h.   Number  of  st ar t s.

i .   Compr essor  st at us ( on or  of f ) .

j .   Compr essor  speed.

k.   Condenser  f an st at us.

l .   Ref r i ger ant  di schar ge and suct i on pr essur es.

2. 4. 12. 6   Saf et y Cont r ol s wi t h Manual  Reset

Pr e- condi t i oned ai r  cool i ng uni t  must  be pr ovi ded wi t h t he f ol l owi ng 
saf et y cont r ol s whi ch aut omat i cal l y shut  down t he pr e- condi t i oned ai r  
cool i ng uni t ,  di spl ay an al ar m at  uni t  and r emot e cont r ol l er ,  and whi ch 
r equi r e manual  r eset .

a.   Low ai r f l ow det ect i on.

b.   Hi gh di schar ge ai r  pr essur e.
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c.   Hi gh r ef r i ger ant  pr essur e.

d.   Hi gh mot or  wi ndi ng t emper at ur e pr ot ect i on.

e.   Mot or  cur r ent  over l oad and phase l oss pr ot ect i on.

f .   Hi gh condensat e l evel .

2. 4. 12. 7   Saf et y Cont r ol s wi t h Aut omat i c Reset

Pr e- condi t i oned ai r  cool i ng uni t  must  be pr ovi ded wi t h t he f ol l owi ng 
saf et y cont r ol s wi t h aut omat i c r eset ,  and al ar m.

a.   Low r ef r i ger ant  pr essur e saf et y shut down.

b.   Over / under  vol t age pr ot ect i on.

c.   Phase r ever sal  pr ot ect i on.

d.   Shor t  cycl e pr ot ect i on.

e.   Load l i mi t i ng t o pr event  over - pr essur i zat i on.

2. 4. 13   Fact or y Coat i ng

Equi pment  casi ng and st r uct ur al  base,  when f abr i cat ed f r om f er r ous met al ,  
must  be f act or y coat ed wi t h a coat i ng r at ed f or  3, 000 hour s '  exposur e t o 
t he sal t  spr ay t est  speci f i ed i n ASTM B117 usi ng a 5 per cent  sodi um 
chl or i de sol ut i on.

2. 4. 14   Test  Appar at us

One t est i ng spool  pi ece,  or  t est  bul l et ,  must  be pr ovi ded t o suppor t  f i el d 
t est i ng.   Test  bul l et  must  be pr ovi ded wi t h cal i br at ed gauges t o measur e 
al l  cool i ng ai r  per f or mance par amet er s i ncl udi ng,  but  not  l i mi t ed t o,  
t emper at ur e,  f l ow,  pr essur e,  and humi di t y.   Pr ovi de l ab t est i ng f or  ai r  
par t i cul at es i f  r equi r ed by t he cont r act i ng of f i cer .   Pr ovi de t est  bul l et  
wi t h cal i br at ed or i f i ce pl at e t o s i mul at e ai r cr af t  back pr essur e.   Pr ovi de 
t est  bul l et  compl et e wi t h car r y i ng case,  and t ur n over  t o t he cont r act i ng 
of f i cer  upon cont r act i ng of f i cer  accept ance of  t he PCA syst em.

2. 4. 15   Tool s

One compl et e set  of  speci al  t ool s,  i f  r equi r ed f or  access t o PCA equi pment  
panel s and r out i ne mai nt enance,  must  be pr ovi ded.   Tool s must  be [ pr ovi ded 
t o t he mai nt enance act i v i t y] [ pr ovi ded wi t h a weat her pr oof  t ool box at t ached 
t o t he uni t  st r uct ur e] .

2. 5   ELECTRI CAL WORK

2. 5. 1   Cont r ol l er s,  Cont act or s,  and Di sconnect s

Fur ni sh wi t h r espect i ve pi eces of  equi pment .   El ect r i cal  equi pment ,  
cont r ol l er s,  cont act or s and di sconnect s must  conf or m t o Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM,  as modi f i ed and suppl ement ed by t hi s 
sect i on.   Pr ovi de el ect r i cal  connect i ons under  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pr ovi de cont r ol l er s and cont act or s wi t h maxi mum of  
120 vol t  cont r ol  c i r cui t s,  and auxi l i ar y cont act s f or  use wi t h cont r ol s 
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f ur ni shed.

2. 5. 2   El ect r i cal  Cont r ol  Wi r i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose t he cont r ol  speci f i cat i on appl i cabl e 
t o t he basi s of  desi gn.   Use Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC f or  l ow vol t age 
r emot e cont r ol  panel s and use Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM f or  l i ne vol t age 
cont r ol  panel s.

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

[ Pr ovi de cont r ol  wi r i ng under  Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL 
FOR HVAC. ]  [ Pr ovi de cont r ol  wi r i ng under  t hi s sect i on i n accor dance wi t h 
NFPA 70 and Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. ]   Fi el d wi r i ng 
must  be i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

2. 6   SUPPLEMENTAL COMPONENTS

2. 6. 1   Sei smi c Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de sei smi c det ai l s on t he dr awi ngs,  i f  
per f or med by t he DoR.   Del et e t he br acket ed phr ase 
" as shown on t he dr awi ngs"  i f  no sei smi c det ai l s ar e 
pr ovi ded.

I f  sei smi c desi gn i s del egat ed,  speci f y sei smi c 
br aci ng of  PCA pi pi ng and equi pment  i n accor dance 
wi t h appl i cabl e codes and st andar ds.   UFC 3- 301- 01,  
" St r uct ur al  Engi neer i ng"  and SECTI ONS 13 48 73 
SEI SMI C CONTROL FOR MI SCELLANEOUS EQUI PMENT and 
23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC or  
22 05 48. 00 20 MECHANI CAL SOUND,  VI BRATI ON,  AND 
SEI SMI C CONTROL pr oper l y edi t ed,  must  be i ncl uded i n 
t he cont r act  document s.

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

Pi pi ng and equi pment  must  be suppor t ed and br aced t o r esi st  sei smi c l oads 
as speci f i ed under  UFC 3- 301- 01 and Sect i ons 13 48 73 SEI SMI C CONTROL FOR 
MI SCELLANEOUS EQUI PMENT and[  23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC] [  
22 05 48. 00 20 MECHANI CAL SOUND,  VI BRATI ON,  AND SEI SMI C CONTROL] [  as shown 
on t he dr awi ngs] .   St r uct ur al  st eel  r equi r ed f or  r ei nf or cement  t o pr oper l y 
suppor t  pi pi ng,  header s,  and equi pment  but  not  shown must  be pr ovi ded 
under  t hi s sect i on.   Mat er i al  used f or  suppor t  must  be as speci f i ed under  
Sect i on 05 12 00 STRUCTURAL STEEL.

2. 6. 2   Pr e- Condi t i oned Ai r  Pi pi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose pr essur e r at i ng of  150 per cent  of  
maxi mum oper at i ng pr essur e of  t he equi pment  
speci f i ed.

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

Pr ovi de f ul l y wel ded ai r  di st r i but i on pi pi ng of  schedul e [ 5] [ 10] ,  t ype 
304L st ai nl ess st eel  conf or mi ng t o ASTM A312/ A312M and sui t abl e f or  a 
wor ki ng pr essur e of  [ 15] [ _____]  psi g.   St ai nl ess f i t t i ngs and j oi nt s must  
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be but t - wel ded i n accor dance wi t h ASME B16. 25.   Pi pi ng must  be suppor t ed 
by t he hangar  st r uct ur e or  ut i l i t y  t r ench.   Pi pi ng desi gn i ncl udi ng 
suppor t s must  account  f or  and cont r ol  t her mal  expansi on.   Pr ovi de 
ASME A13. 1 compl i ant  pi pi ng l abel s ever y 20 f eet  and at  each change i n 
di r ect i on i ndi cat i ng di r ect i on of  f l ow and associ at ed PCA uni t  equi pment  
desi gnat i on.   Pr ovi de f l anged pi pi ng wi t hi n 18 i nches of  t he hangar  f l oor  
and i n ut i l i t y  t r enches i n t he hangar .   Pr ovi de non- absor pt i ve neopr ene or  
r ubber  gasket s at  al l  f l anges.   Pr ovi de st ai nl ess st eel  nut s,  bol t s,  and 
washer s f or  al l  f l anges i n accor dance wi t h ASTM F593 and ASTM F594.

Do not  i nst al l  val ves downst r eam of  t he pr e- condi t i oned ai r  uni t .   Pr ovi de 
duct - mount ed,  mechani cal  t emper at ur e and pr essur e gauges at  t he PCA duct  
connect i on poi nt .   Pr ovi de a wat er  t i ght ,  sof t  r ubber  cover  wi t h l anyar d 
t o pr ot ect  t he PCA duct  openi ng whi l e not  i n use.   End cap must  connect  t o 
pi pi ng wi t h t he use of  hand- oper at ed qui ck- connect  connect or s.

2. 6. 3   I nsul at i on

I nsul at e pr e- condi t i oned ai r  syst em pi pi ng wi t h f act or y appl i ed 
pol y i socyanur at e i nsul at i on and j acket  cover s meet i ng ASTM C578.   
I nsul at i on must  meet  t he f l ame spr ead i ndex of  25 and t he smoke devel oped 
i ndex of  50 when t est ed i n accor dance wi t h ASTM E84.   Pr ovi de a 
wat er - t i ght  embossed al umi num or   hi gh densi t y pol yur et hane ( HDPE)  j acket  
f or  al l  i nsul at i on.   I nst al l at i on must  conf or m t o r equi r ement s of  Sect i on 
23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

2. 6. 3. 1   I nsul at i on Thi ckness Cal cul at i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner s must  i ncr ease i nsul at i on i n hi gh 
humi di t y ar eas t o pr event  condensat i on.   For  
exampl e,  t he out door  ai r  dew poi nt  f or  Guam i s 27. 3 
degr ees C 81. 2 degr ees F at  t he 0. 4 per cent  humi di t y 
r at i o condi t i on.

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

Per f or m heat  l oss cal cul at i ons based on i nsul at i on t hi ckness and equi pment  
per f or mance r equi r ement s t o demonst r at e t hat  i nsul at i on i s suf f i c i ent  t o 
del i ver  t he pr escr i bed condi t i ons i n sect i on t i t l ed PERFORMANCE 
REQUI REMENTS at  t he ai r cr af t  and t o pr event  condensat i on based on out door  
dew poi nt  at  0. 4 per cent  humi di t y r at i o condi t i on.   Act ual  i nsul at i on 
val ues and maxi mum PCA pi pi ng l engt h f or  t he pr oj ect  must  be used i n 
cal cul at i ons.

2. 6. 4   Pr e- Condi t i oned Ai r  Fl exi bl e Duct ,  St or age and Accessor i es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y f l exi bl e duct  l engt h based on t he 
maxi mum di st ance bet ween ai r cr af t  par ki ng posi t i ons 
and duct  connect i on poi nt s.

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

Pr ovi de [ 35] [ _____] - f oot  f l exi bl e duct ,  [ 6] [ _____] - i nch di amet er ,  
conf or mi ng t o SAE AS38386 wi t h hand- oper at ed qui ck- connect  connect or s f or  
connect i on bet ween t he PCA pi pi ng t er mi nat i on and t he ai r cr af t .   Fl exi bl e 
duct  must  be f ul l y i nsul at ed wi t h a met al  hel i cal  st i f f ener  cor e t o 
pr event  col l apse and sui t abl e f or  an oper at i ng pr essur e of  150 per cent  of  
t he ai r cr af t  del i ver y pr essur e.   Pr ovi de manuf act ur er ' s cer t i f i cat i on t hat  
t he ai r  t emper at ur e r i se i n t he f l exi bl e duct  i s l ess t han 0. 2 degr ee F 
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per  f oot  when t est ed at  t he maxi mum out door  ambi ent  desi gn t emper at ur e and 
medi an ai r cr af t  del i ver y t emper at ur e and pr essur e condi t i ons.

Pr ovi de a har d 45- degr ee t r ansi t i on at t ached t o t he i nl et  of  t he f l exi bl e 
duct .   Pr ovi de al l  necessar y t r ansi t i ons wi t h i nsul at i ng s l eeve.   Obt ai n 
l i s t  of  appr oved ai r cr af t  connect or s f r om ai r cr af t  pr ogr am Faci l i t i es 
Requi r ement s Document  ( FRD) .   Pr ovi de i nsul at ed f l exi bl e duct  wi t h a 
mobi l e basket  or  r eel  t o connect  f r om t he PCA pi pe connect i on t o t he 
ai r cr af t  PCA connect i on.   Equi p f l exi bl e duct  st or age basket  or  r eel  wi t h 
heavy- dut y cast er s and i nt egr al  st or age f or  t r ansi t i ons.

2. 7   FACTORY TESTS

2. 7. 1   Manuf act ur er ' s Fact or y Test  Pl an

Per f or m f act or y t est  on PCA equi pment  pr i or  t o del i ver y t o val i dat e t he 
speci f i ed f ul l  l oad capaci t y.   Test i ng must  be per f or med at  t he f act or y i n 
accor dance wi t h SAE ARP5374 by manuf act ur er .   At  a mi ni mum,  PCA equi pment  
capaci t y must  be val i dat ed t o meet  t he schedul ed r equi r ement s as 
i ndi cat ed.   Fact or y t est i ng t o be per f or med i n a cont r ol l ed envi r onment  
l ab t hat  i s capabl e of  s i mul at i ng ext r eme ambi ent  condi t i ons wi t nessed by 
t he i nst al l at i on l ocat i on.   PCA uni t  must  al so be t est ed under  mi ni mum 
l oad condi t i ons.   St abl e oper at i on at  mi ni mum l oad of  10 per cent  of  t ot al  
capaci t y must  be demonst r at ed dur i ng t he f act or y t est .   Test  r epor t s t o 
i ncl ude ambi ent  condi t i ons and r esul t s f r om each t est .

For  each uni t ,  submi t  a f act or y t est  pl an whi ch ver i f i es t he schedul ed 
per f or mance i s met  by t he pr oduced uni t s.   I ndi cat e i n each t est  pl an t he 
f act or y accept ance t est  pr ocedur es.   I ncl ude a det ai l ed st ep- by- st ep 
pr ocedur e t o t est  al l  modes of  oper at i on t o conf i r m t hat  t he cont r ol s 
t hr ough al l  modes of  cont r ol  t o conf i r m t hat  t he cont r ol s ar e per f or mi ng 
i n accor dance wi t h t he i nt ended sequence of  cont r ol .   Per f or m cal i br at i on 
of  cont r ol l er s and sensor s,  ensur e set  poi nt s ar e pr ogr ammed,  and cont r ol  
var i abl es ar e t uned t o pr ovi de st abl e cont r ol  of  t hei r  r espect i ve 
equi pment .   I ncl ude t he r equi r ed t est  r epor t i ng f or ms t o be compl et ed by 
t he Manuf act ur er ' s t est i ng r epr esent at i ves.   Submi t  t he r equi r ed t est  
pl ans f or  r evi ew and appr oval  t o t he Cont r act i ng Of f i cer  at  l east  90 
cal endar  days bef or e schedul ed f act or y t est  dat e.

2. 7. 1. 1   Per f or mance Var i abl es

Li st  per f or mance var i abl es t hat  ar e r equi r ed t o be measur ed or  t est ed as 
par t  of  t he f act or y t est  pl an.   I ncl ude t he act ual  per f or mance var i abl es 
dur i ng t est i ng as wel l  as t he per f or mance r equi r ement s i ndi cat ed on 
equi pment  schedul es on t he cont r act  desi gn dr awi ngs on each t est  f or m.   
Pr ovi de a descr i pt i on of  accept abl e per f or mance r esul t s and obj ect i ve 
qual i t y evi dence whi ch wi l l  ver i f y per f or mance r esul t s.   I dent i f y t he 
l i mi t s or  t ol er ances wi t hi n whi ch each t est ed per f or mance var i abl e i s 
deemed t o be accept abl e.

2. 7. 1. 2   Test  Conf i gur at i on

Test s must  be per f or med f or  a mi ni mum of  f our  cont i nuous hour s i n a wet  
coi l  condi t i on.   I f  t est  per i od i s i nt er r upt ed,  r est ar t  t he f our - hour  t est  
per i od.   Each t est  pl an must  be j ob speci f i c  and addr ess t he par t i cul ar  
uni t s and par t i cul ar  condi t i ons whi ch exi st  wi t h t hi s cont r act .   Gener i c 
or  gener al  pr epr i nt ed t est  pr ocedur es ar e not  accept abl e.

SECTI ON 23 75 15  Page 21



2. 7. 1. 3   Test  Var i abl es

Ai r  s i de t est i ng var i abl es must  i ncl ude r ecor di ng of  t he ai r f l ow,  t ot al  
st at i c pr essur e;  f an dr i ve mot or  KW,  amper age and RPM;  and f an RPM.   
Per f or m t est  wi t h ent er i ng ai r  at  schedul ed desi gn condi t i ons.

2. 7. 1. 4   Speci al i zed Component s

I ncl ude pr ocedur es f or  f i el d t est i ng and f i el d adj ust i ng speci al i zed 
component s,  such as hot  gas bypass cont r ol  val ves,  or  pr essur e val ves.

2. 7. 2   Pr oduct i on Schedul e and Fact or y Test  Schedul e

The Gover nment  r eser ves t he r i ght  t o wi t ness f act or y t est s f or  
pr e- condi t i oned ai r  cool i ng uni t s.   Pr ovi de t he pr oduct i on schedul e and 
f act or y t est  schedul e f or  t est s t o be per f or med at  t he manuf act ur er ' s t est  
f aci l i t y .   Submi t  pl anned pr oduct i on schedul e,  and f act or y t est  schedul e 
and t est  l ocat i on,  t o t he Cont r act i ng Of f i cer  as soon as i t  i s  schedul ed 
but  not  l ess t han 90 cal endar  days pr i or  t o t he schedul ed f act or y t est  
dat e.   Tr ack t hi s schedul e t hr ough t he pr oduct i on phases and i f  schedul ed 
f act or y t est s dat e changes,  gi ve advanced not i ce t o Cont r act i ng Of f i cer  as 
soon as possi bl e,  but  at  l east  30 cal endar  days i n advance of  t he 
schedul ed t est  dat es.

2. 7. 3   Fact or y Test

Conduct  t he f act or y t est i ng i n compl i ance wi t h t he Cont r act i ng Of f i cer  
appr oved Manuf act ur er ' s Fact or y Test  Pl an,  and i n accor dance wi t h 
addi t i onal  f i el d t est i ng r equi r ement s speci f i ed her ei n.   Conduct  t he t est  
f or  each uni t  f or  t he cont i nuous t est  per i od i n t he appr oved t est  pl an.   
I f  a uni t  shut s down bef or e t he cont i nuous t est  per i od i s compl et ed,  t he 
t est  pr ocedur e must  r est ar t ed and r un f or  t he r equi r ed dur at i on.

2. 7. 4   Fact or y Test  Repor t

Recor d t he r equi r ed dat a usi ng t he t est  r epor t i ng f or ms of  t he appr oved 
t est  pl an.   Fi nal  t est  r epor t  f or ms must  be t yped i ncl udi ng dat a ent r i es 
and r emar ks.   Compl et ed t est  r epor t  f or ms f or  each uni t  must  be r evi ewed,  
appr oved,  and si gned by t he Manuf act ur er ' s t est  di r ect or .   Submi t  f act or y 
t est  r epor t s,  r ef er enci ng each t est ed uni t ' s  ser i al  number ,  and r ecei ve 
appr oval  bef or e del i ver y of  uni t  t o t he pr oj ect  s i t e.

2. 7. 5   Def i c i ency Resol ut i on

Def i c i enci es i dent i f i ed dur i ng t he t est s must  be cor r ect ed i n compl i ance 
wi t h t he manuf act ur er ' s r ecommendat i ons and cor r ect i ons t est ed as 
speci f i ed i n t he par agr aph t i t l ed FACTORY TEST.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

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

3. 2   I NSTALLATI ON

Pr ovi de manuf act ur er ' s i nst al l at i on manual  f or  each t ype of  uni t .   Per f or m 
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al l  wor k i n accor dance wi t h t he manuf act ur er ' s publ i shed di agr ams,  
r ecommendat i ons,  and equi pment  war r ant y r equi r ement s.

Pi pi ng i nst al l at i on must  conf or m t o ASME B31. 3.   Wel di ng,  vent s,  dr ai ns,  
hanger s,  i nser t s,  penet r at i ons,  and suppor t s must  conf or m t o t he 
r equi r ement s of  Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT AND CONDENSER WATER 
PI PI NG AND ACCESSORI ES par agr aph t i t l ed " I NSTALLATI ON" .

3. 2. 1   Ref r i ger at i on Syst em

3. 2. 1. 1   Equi pment

Ref r i ger at i on equi pment  and t he i nst al l at i on t her eof  must  conf or m t o 
ANSI / ASHRAE 15 & 34 and ASME B31. 5.   Pr ovi de necessar y suppor t s f or  al l  
equi pment ,  appur t enances,  and pi pe as r equi r ed,  i ncl udi ng f r ames or  
suppor t s f or  compr essor s,  condenser s,  and si mi l ar  i t ems.   Sel ect  and si ze 
i sol at or s based on l oad- bear i ng r equi r ement s and t he l owest  f r equency of  
v i br at i on t o be i sol at ed.   Equi pment  must  be pr oper l y l evel ed,  al i gned,  
and secur ed i n pl ace i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

3. 2. 2   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh 
pai nt i ng of  i t ems onl y pr i med at  t he f act or y i s speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Manuf act ur er ' s Syst em Cer t i f i cat i on

Upon compl et i on and bef or e f i nal  accept ance t est i ng of  wor k,  a 
f act or y- t r ai ned r epr esent at i ve must  ver i f y on- si t e t he PCA equi pment  
i nst al l at i on compl i ance wi t h manuf act ur er ' s r ecommendat i ons.   
Manuf act ur er ' s r epr esent at i ve must  check each uni t  under  pr essur e f or  
r ef r i ger ant  l eaks.   I f  l eaks ar e f ound,  evacuat e and dehydr at e t he machi ne 
t o an absol ut e pr essur e of  300 mi cr ons pr i or  t o r epai r  and r echar ge.   
Ver i f y and r ecor d pr oper  r ef r i ger at i on char ge.

Manuf act ur er ' s r epr esent at i ve must  t est  cont r ol s t hr ough ever y cycl e of  
oper at i on,  ver i f y saf et i es,  make necessar y adj ust ment s,  and bal ance 
syst ems pr i or  t o schedul i ng accept ance t est i ng of  compl et ed syst ems.   
Cont r ol l er s must  be ver i f i ed t o be pr oper l y cal i br at ed and have t he pr oper  
set  poi nt  t o pr ovi de st abl e cont r ol  of  t hei r  r espect i ve equi pment .   Submi t  
manuf act ur er ' s syst em cer t i f i cat i on at  l east  30 cal endar  days i n advance 
of  t he schedul ed accept ance t est  dat e.

3. 3. 2   Cl eani ng

Cl ean pi pi ng bef or e pl aci ng i n oper at i on.   Cl ean equi pment ,  pi pi ng,  
f i l t er s,  and accessor i es.   Pr i or  t o commencement  of  f i el d t est i ng,  r emove 
al l  f i l t er s and pr ovi de new f i l t er s.

3. 3. 3   Pr el i mi nar y Pneumat i c Test

Pr i or  t o i nsul at i ng PCA pi pi ng j oi nt s,  appl y a 15 psi g pneumat i c t est  t o 
PCA pi pi ng,  not  i ncl udi ng f l exi bl e duct  and connect or .   Mai nt ai n t he 
pr essur e whi l e soapsuds or  equi val ent  mat er i al s ar e appl i ed t o t he 
ext er i or  of  t he pi pi ng.   Whi l e appl y i ng t he soapsuds,  v i sual l y i nspect  t he 
ent i r e r un of  pi pi ng,  i ncl udi ng t he bot t om sur f aces,  f or  l eaks ( bubbl e 
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f or mat i ons) .   I f  l eaks ar e di scover ed,  r epai r  t he l eaks accor di ngl y and 
r et est  

3. 3. 4   Fi nal  Pneumat i c Test

Pr i or  t o i nsul at i ng PCA pi pi ng j oi nt s,  t i ght ness t est  PCA pi pi ng,  not  
i ncl udi ng f l exi bl e duct  and connect or ,  wi t h ai r  at  a pr essur e of  15 psi g.   
Pr essur i ze t he syst em and i sol at e t he sour ce of  pr essur e.   No l eakage i s 
per mi t t ed at  t he end of  one hour  as i ndi cat ed by a dr op i n syst em 
pr essur e.   Test  must  be wi t nessed by gover nment  per sonnel ,  and a f i nal  
pneumat i c t est  r epor t  submi t t ed f or  appr oval  by t he qual i t y cont r ol  
manager  ( QCM) .   I f  any t est  sect i on f ai l s  t i ght ness t est i ng,  r epai r  or  
r epl ace al l  def ect i ve mat er i al s and/ or  wor kmanshi p.

3. 4   COMPONENT I NSTALLATI ON

3. 4. 1   Rout e Cont r ol  Wi r i ng

Rout e cont r ol  wi r i ng i n r i gi d condui t  per  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

3. 4. 2   Pr econdi t i oned Ai r  Pi pi ng

Suppor t  al l  above gr ound pi pi ng i ncl udi ng pi pi ng l ocat ed i n t r ench per  
Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT,  AND CONDENSER WATER PI PI NG 
SYSTEMS.   Pr ovi de i nsul at i on shi el ds at  suppor t s and pr ovi de a wat er - t i ght  
embossed al umi num or  HDPE j acket  over  ent i r e ser vi ce.

3. 5   ACCEPTANCE TESTS

Pr e- condi t i oned ai r  syst em f i nal  accept ance t est s wi l l  be wi t nessed by t he 
Cont r act i ng Of f i cer  and ot her  Gover nment  r epr esent at i ves.   Fur ni sh a 
f act or y t r ai ned f i el d t est  di r ect or  aut hor i zed by t he PCA equi pment  
manuf act ur er  t o over see t he compl et e execut i on of  t he f i el d t est i ng.   Thi s 
t est  r epr esent at i ve must  al so r evi ew,  appr ove,  and si gn t he compl et ed 
Per f or mance Test  Repor t .   Si gnat ur es must  be accompani ed by t he per son' s 
name.

3. 5. 1   Pr e- Condi t i oned Ai r  Syst em Per f or mance Test  Pl an

Submi t  a per f or mance t est  pl an f or  each PCA syst em at  l east  90 cal endar  
days i n advance of  t he schedul ed accept ance t est  dat e f or  Cont r act i ng 
Of f i cer  appr oval .   Submi t  t he per f or mance t est  pl an al ong wi t h t he 
compl et ed f act or y t est  pl an speci f i ed her ei n.  I ncl ude f i el d t est  
di r ect or ' s qual i f i cat i ons and f act or y t r ai ni ng cer t i f i cat i on.

3. 5. 1. 1   Funct i onal  Test s

Test  pl an must  i ncl ude det ai l ed st ep- by- st ep pr ocedur es t o ver i f y t he 
f unct i onal  per f or mance of  t he compl et e PCA syst em i ncl udi ng al l  modes of  
oper at i on and saf et y cont r ol s.   Each t est  st ep must  i ncl ude t he pr ocedur e 
used t o s i mul at e condi t i ons,  t he expect ed r esponses,  and space f or  
comment s.   Test  pl an must  i ncl ude l i s t  of  par t i c i pant s and equi pment  
needed t o per f or m t he t est .   Descr i be t est  set - up t o s i mul at e r eal - wor l d 
oper at i on of  t he ent i r e syst em i ncl udi ng f l exi bl e duct .

3. 5. 1. 2   Endur ance Test

I n addi t i on t o f unct i onal  t est s,  t est  pl an must  i ncl ude an endur ance t est  
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t o ver i f y syst em per f or mance when t he ambi ent  out door  condi t i ons ar e 
wi t hi n 10per cent  of  t he desi gn maxi mum ent hal py condi t i on.   I ncl ude a f or m 
t o r ecor d per f or mance var i abl es at  15- mi nut e i nt er val s dur i ng t he t est .   
Per f or mance var i abl es must  be measur ed at  ai r cr af t  connect i on poi nt  under  
t he same t est  set - up as t he f unct i onal  t est s.

a.   Pr e- condi t i oned ai r  uni t  di schar ge t emper at ur e ( degr ees C F)

b.   Ai r cr af t  connect i on t emper at ur e ( degr ees C F)

c.   Pr e- condi t i oned ai r  uni t  di schar ge pr essur e ( kPa psi g)

d.   Ai r cr af t  connect i on pr essur e ( kPa psi g)

e.   Ai r cr af t  connect i on humi di t y r at i o ( kg/ kg gr / l b)

f .   Pr e- condi t i oned ai r  uni t  di schar ge ai r  mass f l ow r at e ( kg/ mi n l b/ mi n)

g.   Ai r cr af t  connect i on di schar ge ai r  mass f l ow r at e ( kg/ mi n l b/ mi n)

h.   Ambi ent  t emper at ur e ( degr ees C F)

i .   Ambi ent  humi di t y ( kg/ kg gr / l b)

3. 5. 1. 3   I nst r ument s

Li st  t he i nst r ument s used t o measur e per f or mance dat a.   I ncl ude i n t he 
l i s t i ng each i nst r ument ' s uni que i dent i f i cat i on number ,  cal i br at i on dat e,  
and cal i br at i on expi r at i on dat e.   I nst r ument s must  have been cal i br at ed 
wi t hi n one year  of  t he dat e of  use i n t he f i el d,  and cal i br at i on must  be 
t r aceabl e t o t he measur i ng st andar ds of  t he Nat i onal  I nst i t ut e of  
St andar ds and Technol ogy.   Al l  i nst r ument at i on must  bear  a val i d NI ST 
t r aceabl e cal i br at i on cer t i f i cat e dur i ng f i el d wor k and dur i ng gover nment  
accept ance t est i ng.

3. 5. 2   Not i f i cat i on of  Pr e- Condi t i oned Ai r  Syst em Per f or mance Test i ng

Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  30 cal endar  days i n 
advance of  al l  accept ance t est s.   Not i f i cat i on must  i ncl ude PCA Syst em 
Cer t i f i cat e of  Compl et i on.   I f  par t i al  per f or mance t est i ng i s necessar y 
because out door  condi t i ons ar e not  wi t hi n t he r equi r ed r ange,  i ncl ude t he 
ant i c i pat ed endur ance t est  dat es i n t he Not i f i cat i on of  PCA Per f or mance 
Test i ng.   Test  each uni t  f or  Cont r act i ng Of f i cer  accept ance i n accor dance 
wi t h t he appr oved t est  pl an.

3. 5. 3   Per f or mance Test i ng

Conduct  t he f i el d t est i ng i n compl i ance wi t h t he Cont r act i ng Of f i cer  
appr oved per f or mance t est  pl an,  and i n accor dance wi t h addi t i onal  t est i ng 
r equi r ement s speci f i ed her ei n.   Recor d t he r equi r ed dat a usi ng t he t est  
r epor t i ng f or ms appr oved of  t he appr oved f i el d t est  pl an.

Conduct  t he endur ance t est  f or  each PCA f or  a cont i nuous 4- hour  t est  
per i od.   I f  a uni t  shut s down bef or e t he cont i nuous 4- hour  t est  per i od i s 
compl et ed,  t he t est  must  be st ar t ed agai n and r un f or  t he r equi r ed 
dur at i on.   I f  any per f or mance var i abl e measur ed at  t he ai r cr af t  connect i on 
f al l s  out si de of  t he accept abl e r ange i n par agr aph t i t l ed PERFORMANCE 
REQUI REMENTS f or  mor e t han one measur ement  i nt er val ,  t he endur ance t est  
wi l l  be f ai l ed.   Recor d t he cool  down t i me r equi r ed f or  ai r  measur ement s 
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t o be wi t hi n t he r equi r ed per f or mance par amet er s.   I f  t he cool  down t i me 
exceeds 30 mi nut es,  t he t est  wi l l  be f ai l ed.   I f  t he syst em exper i ences 
any f ai l ur es dur i ng t he endur ance t est  por t i on of  t he t est ,  r epai r  t he 
syst em and r epeat  t he endur ance t est  por t i on unt i l  t he syst em oper at es 
cont i nuousl y and wi t hout  f ai l ur e f or  t he speci f i ed endur ance t est  per i od.

3. 5. 4   Per f or mance Test  Repor t

Wi t hi n 30 cal endar  days af t er  accept abl e compl et i on of  t est i ng,  submi t  
each t est  r epor t  f or  t he r evi ew and appr oval  of  t he Cont r act i ng Of f i cer .   
Use t he t est  r epor t i ng f or ms appr oved i n t he Per f or mance Test  Pl an.   Fi nal  
t est  r epor t  f or ms must  be t yped,  i ncl udi ng dat a ent r i es and r emar ks.   
Compl et ed t est  r epor t  f or ms f or  each PCA must  be r evi ewed,  appr oved,  and 
si gned by t he Cont r act or ' s t est  di r ect or  and t he QC manager .

3. 5. 5   Def i c i ency Resol ut i on and Re- t est i ng

Def i c i enci es i dent i f i ed dur i ng t he t est s must  be cor r ect ed i n compl i ance 
wi t h t he cont r act  r equi r ement s and r et est ed as speci f i ed i n t he par agr aph 
t i t l ed ACCEPTANCE TESTS.   Any def i c i enci es obser ved must  be cor r ect ed by 
t he Cont r act or  wi t hout  cost  t o t he Gover nment .

3. 6   ADJUSTI NG AND CLEANI NG

Wi pe equi pment  c l ean,  r emovi ng al l  t r aces of  oi l ,  dust ,  di r t ,  or  pai nt  
spot s.   Pr ovi de t empor ar y f i l t er s f or  al l  f ans t hat  ar e oper at ed dur i ng 
const r uct i on,  and i nst al l  new f i l t er s af t er  al l  const r uct i on di r t  has been 
r emoved f r om t he bui l di ng.   Mai nt ai n t he syst em i n t hi s c l ean condi t i on 
unt i l  f i nal  accept ance.

Bear i ngs must  be pr oper l y l ubr i cat ed wi t h oi l  or  gr ease as r ecommended by 
t he manuf act ur er .   Bel t s must  be t i ght ened t o pr oper  t ensi on.   Cont r ol  
val ves and ot her  mi scel l aneous equi pment  r equi r i ng adj ust ment  must  be 
adj ust ed t o set t i ng i ndi cat ed or  di r ect ed.   Fans must  be adj ust ed t o t he 
speed i ndi cat ed by t he manuf act ur er  t o meet  speci f i ed condi t i ons.

3. 7   CLOSEOUT ACTI VI TI ES

3. 7. 1   Oper at i on and Mai nt enance Manual

Submi t  oper at i on and mai nt enance manual s meet i ng r equi r ement s of  Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA and 01 78 24. 00 20 FACI LI TY DATA 
WORKBOOK ( FDW)  no l at er  t han 30 cal endar  days bef or e cont r act  compl et i on.   
Pr ovi de r ecommended spar e par t s l i s t i ng f or  each assembl y or  component .

3. 7. 2   Tr ai ni ng Pl an

Fur ni sh t he ser vi ces of  compet ent  i nst r uct or s t o gi ve f ul l  i nst r uct i on t o 
t he desi gnat ed Gover nment  per sonnel  i n t he adj ust ment ,  oper at i on,  and 
mai nt enance,  i ncl udi ng per t i nent  saf et y r equi r ement s,  of  t he PCA syst em i n 
accor dance wi t h r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE 
DATA.   I nst r uct or s must  be t hor oughl y f ami l i ar  wi t h al l  par t s of  t he 
i nst al l at i on and i nst r uct ed i n oper at i ng t heor y as wel l  as pr act i cal  
oper at i on and mai nt enance wor k.   Submi t  a t r ai ni ng pl an f or  t he 
i nst r uct i on cour se i ncl udi ng i nst r uct or ' s qual i f i cat i ons and 
cer t i f i cat i ons f or  appr oval .

Conduct  a t r ai ni ng cour se 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 must  consi st  of  a maxi mum of  16 hour s of  nor mal  wor ki ng 
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t i me and st ar t  af t er  t he syst em i s f unct i onal l y compl et ed but  pr i or  t o 
f i nal  accept ance t est s.   The f i el d post ed i nst r uct i ons must  cover  al l  of  
t he i t ems cont ai ned i n t he appr oved oper at i on and mai nt enance manual s as 
wel l  as demonst r at i ons of  r out i ne mai nt enance oper at i ons.   When 
si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e made 
under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

        - -  End of  Sect i on - -
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