
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA            UFGS- 42 22 16. 00 40 ( August  2017)
                                         - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NASA                Super sedi ng
                                         UFGS- 42 22 16. 00 40 ( August  2014)

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

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2019
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 42 -  PROCESS HEATI NG,  COOLI NG,  AND DRYI NG EQUI PMENT

SECTI ON 42 22 16. 00 40

RECI PROCATI NG PROCESS CHI LLERS AND COOLERS

08/17

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   QUALI TY CONTROL

PART 2   PRODUCTS

  2. 1   SYSTEM DESCRI PTI ON
    2. 1. 1   Desi gn Requi r ement s
  2. 2   MANUFACTURED UNI TS
    2. 2. 1   Li qui d Chi l l er
  2. 3   COMPONENTS
    2. 3. 1   Compr essor
      2. 3. 1. 1   Lubr i cat i ng Syst em
      2. 3. 1. 2   Capaci t y- Reduct i on
      2. 3. 1. 3   Mot or
      2. 3. 1. 4   Cr ankcase Heat er
    2. 3. 2   Condenser
    2. 3. 3   Evapor at or
  2. 4   ACCESSORI ES
    2. 4. 1   Ref r i ger ant  Ci r cui t
    2. 4. 2   Cont r ol
      2. 4. 2. 1   Sequence Panel
      2. 4. 2. 2   Cont r ol  Panel
      2. 4. 2. 3   Oper at i ng Cont r ol s
    2. 4. 3   Al ar m Package
    2. 4. 4   Hot  Gas Bypass
    2. 4. 5   Gage Boar d
    2. 4. 6   Vi br at i on I sol at or s
  2. 5   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
  3. 2   FI ELD QUALI TY CONTROL

SECTI ON 42 22 16. 00 40  Page 1



    3. 2. 1   Manuf act ur er ' s Fi el d Ser vi ce

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 42 22 16. 00 40  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA            UFGS- 42 22 16. 00 40 ( August  2017)
                                         - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NASA                Super sedi ng
                                         UFGS- 42 22 16. 00 40 ( August  2014)

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

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2019
**************************************************************************

SECTI ON 42 22 16. 00 40

RECI PROCATI NG PROCESS CHI LLERS AND COOLERS
08/17

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  wat er - cool ed r eci pr ocat i ng wat er  
chi l l er s f or  r ef r i ger at i ng and ai r - condi t i oni ng 
applications.

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 t her ef r om 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 t her ef r om and del et e t he 
second par agr aph.

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

[ 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 
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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  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  550/ 590 I - P ( 2015;  ERTA 2016)  Per f or mance Rat i ng Of  
Wat er - Chi l l i ng and Heat  Pump Wat er - Heat i ng 
Packages Usi ng t he Vapor  Compr essi on Cycl e

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

ASHRAE EQUI P I P HDBK ( 2012)  Handbook,  HVAC Syst ems and 
Equi pment  ( I P Edi t i on)

ASHRAE EQUI P SI  HDBK ( 2012)  Handbook,  HVAC Syst ems and 
Equi pment  ( SI  Edi t i on)

ASHRAE HVAC APP SI  HDBK ( 2016)  HVAC Appl i cat i ons Handbook,  SI  
Edition

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

I SO 21940- 11 ( 2016)  Mechani cal  v i br at i on - -  Rot or  
bal anci ng - -  Par t  11:  Pr ocedur es and 
Tol er ances f or  Rot or s wi t h Ri gi d Behavi or

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

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 
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 
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SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Compr essor ;  G[ ,  [ ____] ]

Mot or ;  G[ ,  [ ____] ]

Cont r ol  Di agr ams;  G[ ,  [ ____] ]

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

Condenser ;  G[ ,  [ ____] ]

Evapor at or ;  G[ ,  [ ____] ]

Ref r i ger ant  Ci r cui t ;  G[ ,  [ ____] ]

Al ar m Syst em;  G[ ,  [ ____] ]

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

Gages;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Chi l l er  Uni t ;  G[ ,  [ ____] ]

Compr essor ;  G[ ,  [ ____] ]

Condenser ;  G[ ,  [ ____] ]

Accessor i es;  G[ ,  [ ____] ]

Spar e Par t s;  G[ ,  [ ____] ]

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

SD- 06 Test  Repor t s

Fact or y- Run Test s;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Cer t i f i cat es of  Conf or mance

Ener gy Ef f i c i ency Rat i ng

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

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

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

Oper at i on and Mai nt enance Manual s

1. 3   QUALI TY CONTROL

Submi t  cer t i f i cat es of  conf or mance f or  f ol l owi ng i t ems,  showi ng conf or mance 
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wi t h t he st andar ds c i t ed i n t hi s sect i on:

a.   Compr essor

b.   Mot or

c.   Cont r ol  panel

d.   Condenser

e.   Evapor at or

f .   Ref r i ger ant  c i r cui t

g.   Al ar m syst em

h.   Vi br at i on i sol at or s

i .   Gages

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Submi t  equi pment  and per f or mance dat a f or  t he f ol l owi ng i t ems,  i ndi cat i ng 
use l i f e,  syst em f unct i onal  f l ows,  saf et y f eat ur es,  and ot her  i nf or mat i on 
such as r at i ngs f or  el ect r i cal  syst em pr ot ect i ve devi ces:

a.   Chi l l er  uni t

b.   Compr essor

c.   Condenser

d.   Accessor i es

e.   Spar e par t s

f .   Vi br at i on i sol at or s

g.   Mot or

h.   Evapor at or

i .   Ref r i ger ant  c i r cui t

j .   Cont r ol  panel

k.   Al ar m syst em

l .   Gages

2. 1. 1   Desi gn Requi r ement s

Submi t  shop dr awi ngs t hat  i ndi cat e t he gener al  physi cal  l ayout  of  
r eci pr ocat i ng pr ocess [ chi l l er ] [  and ] [ cool er ]  component s,  cont r ol s,  and 
i nt er nal  t ubi ng and wi r i ng det ai l s .   Submi t  shop dr awi ngs and connect i on 
di agr ams t hat  i ndi cat e r el at i onshi ps and connect i ons f or  t he f ol l owi ng 
items:
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a.   Compr essor

b.   Mot or

c.   Cont r ol  di agr ams

d.   Cont r ol  panel

e.   Condenser

f .   Evapor at or

g.   Ref r i ger ant  c i r cui t

h.   Al ar m syst em

i .   Vi br at i on i sol at or s

j .   Gages

2. 2   MANUFACTURED UNI TS

**************************************************************************
NOTE:   For  a descr i pt i ve speci f i cat i on,  edi t  t hi s 
ar t i c l e t o sui t  pr oj ect  condi t i ons.   I f  a 
per f or mance speci f i cat i on i s used f or  t he pr oj ect ,  
del et e t hi s ar t i c l e.

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

Pr ovi de a f act or y- assembl ed wat er - cool ed l i qui d chi l l er  uni t ,  consi st i ng of  
[ t wo]  [ _____]  [ semi  ] - her met i c r eci pr ocat i ng,  mot or - dr i ven compr essor s 
mount ed on [ spr i ng]  [ _____]  v i br at i on i sol at or s,  a [ hot  gas muf f l er , ]  
condenser ,  i nsul at ed evapor at or ,  [ i ndependent  r ef r i ger ant  c i r cui t s, ]  
t her mal  expansi on val ves,  r ef r i ger at i on accessor i es,  and cont r ol  panel s.

Except  as speci f i ed,  ensur e t he uni t  and spar e par t s ar e t he manuf act ur er ' s 
st andar d pr oduct ,  desi gned f or  t he ser vi ce i ndi cat ed,  and t est ed and r at ed 
i n accor dance wi t h AHRI  550/ 590 I - P.

Submi t  cer t i f i cat es f or  an ener gy ef f i c i ency r at i ng ( EER)  t hat  meet s or  
exceeds t he f ul l - l oad ef f i c i ency and t he i nt egr at ed par t - l oad val ue ( I PLV)  
ef f i c i ency r at i ngs as descr i bed i n AHRI  550/ 590 I - P.

2. 2. 1   Li qui d Chi l l er

**************************************************************************
NOTE:   Descr i be a per f or mance speci f i cat i on f or  one 
uni t ,  or  mor e t han one i dent i cal  uni t s.   Use a 
schedul e t o speci f y uni t s of  di f f er ent  s i zes.

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

Pr ovi de a r eci pr ocat i ng wat er  chi l l er  uni t  wi t h a mi ni mum capaci t y of  
[ _____]  wat t  t ons of  r ef r i ger at i on when del i ver i ng [ _____]  cubi c met er  per  
second gpm of  chi l l ed wat er  at  [ _____]  degr ees C degr ees F when suppl i ed 
wi t h [ _____]  cubi c met er  per  second gpm of  condenser  wat er  at  [ _____]  cubi c 
met er  per  second [ _____]  degr ees F.   For  det er mi ni ng t hi s capaci t y,  ensur e 
t hat  t he f oul i ng f act or  f or  t he evapor at or  and condenser  i s  not  l ess t han 
0. 0005,  wi t h t he wat er  head l oss not  exceedi ng [ _____]  mi l l i met er  [ _____]  
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f eet  t hr ough t he condenser ,  or  [ _____]  mi l l i met er  [ _____]  f eet  t hr ough t he 
evaporator.

2. 3   COMPONENTS

**************************************************************************
NOTE:   Speci f y compr essor  and mot or  bal ance 
conf or mi ng t o I SO St d.  1940/ 1 unl ess ot her wi se 
not ed.   Speci f y mot or  v i br at i on l evel s conf or mi ng t o 
NEMA Speci f i cat i on MG- 1,  unl ess ot her wi se not ed.

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

**************************************************************************
NOTE:   Edi t  t he f ol l owi ng ar t i c l e or  del et e as 
necessar y t o sui t  pr oj ect  condi t i ons and t o f ur t her  
descr i be t he manuf act ur ed chi l l er  uni t .

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

2. 3. 1   Compressor

Pr ovi de a compr essor  const r uct ed wi t h heat - t r eat ed [ f or ged- st eel ]  [ duct i l e 
i r on]  cr ankshaf t s,  al umi num al l oy connect i ng r ods,  cast  al umi num pi st ons 
f i t t ed wi t h one compr essi on r i ng and one oi l  r i ng,  r epl aceabl e cyl i nder  
l i ner s,  and doubl e- mesh suct i on i nl et  scr eens.   Pr ovi de a housi ng,  cyl i nder  
heads,  l i ner s,  and handhol e cover s of  c l ose gr ai n cast  i r on.   Ensur e t he 
housi ng has hi gh- st r engt h,  nonf l exi ng r i ng suct i on and di schar ge val ves.   
Ensur e val ve pl at es ar e cast  i r on,  wi t h gr ound and l apped seat s,  wi t h any 
r ot at i ng par t s st at i cal l y  and dynami cal l y bal anced t o I SO 21940- 11,  [ G16]  
[ G6. 3]  [ _____] .   Mount  compr essor s on [ spr i ng]  [ _____]  v i br at i on i sol at or s.  
Pr ovi de i sol at i on ser vi ce val ves on t he i nl et  and out l et  l i nes of  each 
compressor.

2. 3. 1. 1   Lubr i cat i ng Syst em

Pr ovi de t he l ubr i cat i ng syst em wi t h a posi t i ve di spl acement  oi l  pump,  
oi l - char gi ng val ve,  oi l - l evel  s i ght  gl ass,  oi l  f i l t er ,  and magnet i c  pl ug- on 
st r ai ner ,  ar r anged t o be sel f - r el i evi ng t o t he suct i on s i de.   Ensur e t hat   
adequat e l ubr i cat i on i s pr ovi ded dur i ng st ar t i ng,  st oppi ng,  and nor mal  
operation.

2. 3. 1. 2   Capacity-Reduction

Pr ovi de aut omat i c capaci t y- r educt i on equi pment  consi st i ng of  suct i on val ve 
unl oader s.   Oper at e t he l i f t i ng mechani sm by [ oi l  pr essur e]  [ gas di schar ge 
pr essur e]  [ a sol enoi d val ve] .   Pr ovi de t he capabi l i t y  f or  an unl oaded 
compr essor  st ar t .

2. 3. 1. 3   Motor

Rat e t he mot or s i n accor dance wi t h Sect i on 26 60 13. 00 40 LOW- VOLTAGE 
MOTORS.

Pr ovi de sol i d st at e sensor s and pr ot ect i on i n accor dance wi t h Sect i on 
26 05 70. 00 40 HI GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Sect i on 
26 05 71. 00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES.

Pr ovi de a compr essor  conf or mi ng t o NEMA MG 1,  di r ect - dr i ven by [ 1800]  
[ 3600]  r pm.   Oper at e t he uni t  wi t h a [ 230]  [ 208]  [ 480]  vol t  3- phase,  60 
Her t z power ,  const ant - speed mot or  t hat  i s  UL- l i s t ed and desi gned f or  
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[ acr oss- t he- l i ne]  [ par t - wi ndi ng]  [ _____]  st ar t i ng.   Pr ovi de a mot or  wi t h 
copper  wi ndi ngs and suct i on gas cool i ng.   Pr ovi de a sol i d st at e sensor  and 
el ect r oni c pr ot ect i on agai nst  over heat i ng of  t he wi ndi ngs.

2. 3. 1. 4   Cr ankcase Heat er

Pr ovi de an i mmer si on cr ankcase heat er .   Ener gi ze t he heat er  [ cont i nuousl y]  
[ _____] .   [ Mount  a " DANGER -  EXTERNAL POWER SUPPLY"  s i gn t o t he j unct i on 
box f or  t he cr ankcase heat er .  Ensur e t hat  t he s i gn has 10 mi l l i met er  
3/ 8- i nch whi t e l et t er s on a r ed backgr ound. ]

2. 3. 2   Condenser

Pr ovi de a shel l - and- t ube condenser  const r uct ed of  [ seaml ess]  [ wel ded]  
st eel ,  wi t h r emovabl e [ cast - i r on]  [ f abr i cat ed- st eel ]  heads [ and 
i ndependent ,  dual - r ef r i ger ant  c i r cui t s] .

Pr ovi de wi t h c l eanabl e [ and]  [ r epl aceabl e]  [ seaml ess copper ]  [ _____]  t ubes,  
wi t h i nt egr al  f i ns,  [ expanded]  [ _____]  i nt o t ube sheet s.

Desi gn,  t est ,  and st amp t he r ef r i ger ant  s i de f or  [ 2050]  k i l opascal  [ 300]  
psi g [ _____]  wor ki ng pr essur e i n accor dance wi t h ASHRAE HVAC APP SI  HDBK 
and ASHRAE EQUI P SI  HDBK ASHRAE EQUI P I P HDBK,  Chapt er  13.

Pr ovi de a [ 2050]  k i l opascal  [ 300]  psi g [ _____]  saf et y- r el i ef  val ve on t he 
condenser  shel l .

Desi gn,  t est ,  and st amp t he wat er  s i de f or  [ 1030]  k i l opascal  [ 150]  psi g 
[ _____]  wor ki ng pr essur e i n accor dance wi t h ASHRAE HVAC APP SI  HDBK and 
ASHRAE EQUI P SI  HDBK ASHRAE EQUI P I P HDBK,  Chapt er  13.  Pr ovi de dr ai n 
connection.

2. 3. 3   Evaporator

Pr ovi de a shel l - and- t ube evapor at or  const r uct ed of  [ seaml ess]  [ wel ded]  
st eel ,  wi t h r emovabl e [ cast - i r on]  [ f abr i cat ed- st eel ]  heads [ and 
i ndependent ,  dual - r ef r i ger ant  c i r cui t s] .

Pr ovi de an evapor at or  wi t h c l eanabl e [ and]  [ r epl aceabl e]  [ seaml ess copper ]  
[ _____]  t ubes,  wi t h i nt egr al  f i ns,  [ expanded]  [ _____]  i nt o t he t ube sheet s.

Desi gn,  t est ,  and st amp t he r ef r i ger ant  s i de f or  [ 1550]  k i l opascal  [ 225]  
psi g [ _____]  wor ki ng pr essur e,  and t he wat er  s i de f or  [ 1030]  k i l opascal  
[ 150]  psi g [ _____]  wor ki ng pr essur e,  i n accor dance wi t h 
ASHRAE HVAC APP SI  HDBK and ASHRAE EQUI P SI  HDBK ASHRAE EQUI P I P HDBK, 
Chapt er  13.   Pr ovi de a wat er  dr ai n connect i on.

I nsul at e wi t h [ _____]  [ 25]  mi l l i met er  [ _____]  [ 1] - i nch- t hi ck f l exi bl e 
[ expanded pol yvi nyl  chl or i de]  [ pol yur et hane f oam]  i nsul at i on wi t h a maxi mum 
K val ue of  [ 0. 037]  wat t  per  met er  per  degr ee Kel v i n [ 0. 26]  Bt u per  hour  per  
squar e f oot  per  degr ee F [ _____] .

2. 4   ACCESSORIES

2. 4. 1   Ref r i ger ant  Ci r cui t

Ensur e t hat  each i ndependent  r ef r i ger ant  c i r cui t  i s  f act or y- suppl i ed and 
f act or y- pi ped,  compl et e wi t h a l i qui d- l i ne sol enoi d val ve,  f i l t er  dr yer ,  
l i qui d- l i ne s i ght  gl ass and moi st ur e i ndi cat or ,  t her mal  expansi on val ve,  
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[ char gi ng val ve] [  8 mi l l i met er  1/ 4- i nch f l ar e char gi ng por t s] ,  i nsul at ed 
suct i on l i ne,  compr essor  di schar ge ser vi ce val ve,  [ and di schar ge l i ne check 
valve].

2. 4. 2   Control

Submi t  cont r ol  di agr ams f or  wat er - cool ed r eci pr ocat i ng chi l l er  uni t s,  
showi ng t he physi cal  and f unct i onal  r el at i onshi p of  equi pment .   Show t he 
s i ze,  t ype,  and capaci t y of  t he syst ems on el ect r i cal  di agr ams.

Pr ovi de power  t o cont r ol  devi ces,  i ncl udi ng mot or  st ar t er s,  r el ays,  t i mer s,  
f uses,  and ci r cui t  br eaker s,  i n accor dance wi t h Sect i on 26 05 70. 00 40 HI GH 
VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Sect i on 26 05 71. 00 40 LOW 
VOLTAGE OVERCURRENT PROTECTI VE DEVI CES.

Pr ovi de UL- l i s t ed component s i n t he cont r ol  panel  and ext er nal  cont r ol  
devi ces.   Desi gnat e al l  component s wi t h a code,  and ensur e t hat  t he 
component s ar e cal l ed out  by t hat  code on t he wi r i ng di agr ams and 
schematics.

Pr ovi de el ect r oni c cont r ol s wi t h adj ust abl e set t i ngs and push- t o- t est  
i ndi cat i ng l i ght s t hat  ar e easi l y  r epl aceabl e f r om t he f r ont  of  t he panel .

2. 4. 2. 1   Sequence Panel

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y i f  mul t i pl e uni t s 
ar e pr ovi ded.

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

For  oper at i on i n [ ser i es]  [ par al l el ]  wi t h l ead- l ag swi t chi ng,  pr ovi de a 
[ r emot e- mount ed]  sequence panel ,  wi t h a sequence swi t ch,  t emper at ur e 
cont r ol l er ,  and l ow- t emper at ur e cut out .

2. 4. 2. 2   Cont r ol  Panel

For  each compr essor ,  pr ovi de a cont r ol  panel  t hat  has separ at e sect i ons f or  
t he st ar t er  and t he r ef r i ger at i on cont r ol s,  t hat  i s  l ocat ed [ on]  [ near ]  t he 
chi l l er  uni t .   Ensur e t hat  t he st ar t er  has an i nt er nal  access door  and a 
cust omer  connect i on j unct i on box wi t h knockout s f or  r emot e i nt er l ocks.

Ensur e t hat  cont r ol  panel s ar e f act or y assembl ed and wi r ed i n accor dance 
wi t h UL and NFPA 70 r equi r ement s,  wi t h a s i ngl e- poi nt  power  connect i on.   
I dent i f y each wi r e at  ever y t er mi nat i on wi t h a wi r e number  mat chi ng t he 
wi r i ng di agr am and cont r ol  schemat i c.   Ensur e t hat  t he wi r e i dent i f i cat i on 
uses pr epr i nt ed heat - shr i nk wi r e s l eeves.   Do not  use hand l et t er i ng or  
marking.

For  each cont r ol  panel ,  pr ovi de t he st ar t er  sect i on wi t h t he f ol l owi ng:

a.   Ci r cui t  br eaker  combi nat i on st ar t er

b.   Power  cont r ol s f or  [ acr oss- t he- l i ne]  [ par t - wi ndi ng]  [ _____]  st ar t i ng

c.   Cont r ol  power  [ f use]  [ c i r cui t  br eaker ]

d.   Cont r ol  power  t r ansf or mer  f or  [ 115]  [ _____] - vol t  cont r ol  vol t age

e.   Ter mi nal  bl ocks,  t hat  have t er mi nal s f or  t he mai n power  suppl y and t hat  
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cl ear l y i dent i f y  al l  auxi l i ar y connect i ons

f .   Pumpdown cont r ol  r el ay

g.   Compr essor  st ar t er  r el ay

h.   Reset  r el ay

i .   Nonr ecycl i ng compr essor  over l oad r el ay

j .   Ant i r ecycl e t i mer

For  each cont r ol  panel ,  ensur e t hat  t he r ef r i ger at i on sect i on has t he 
following:

a.   Hi gh- pr essur e cont r ol

b.   Low- pr essur e cont r ol

c.   Mot or  pr ot ect i on

d.   Oi l - pr essur e cont r ol

Mount  t he f ol l owi ng devi ces on t he cont r ol  panel  f ace:

a.   Compr essor  r un l i ght s.

b.   Syst em st ar t - st op swi t ch.

c.   Hand,  Of f ,  Aut o swi t ch

[ d.   Suct i on and di schar ge pr essur e gages

][ e.   Compr essor  l ead- l ag swi t ch

] f .   Demand l i mi t  swi t ch

2. 4. 2. 3   Oper at i ng Cont r ol s

Pr ovi de t he uni t  wi t h t he f ol l owi ng oper at i ng cont r ol s:

a.   [ Mul t i ]  [ _____] - st ep capaci t y  cont r ol  i n r esponse t o [ l eavi ng]  [ r et ur n]  
chi l l ed wat er  t emper at ur e

b.   Fi ve- mi nut e shut - of f  t i mer  t o pr event  shor t  cycl i ng

[ c.   Par t - wi ndi ng st ar t  t i mer

] d.   Per i odi c pump- out  t i mer ,  t o decr ease chi l l ed wat er  f l ow and hi gh 
evapor at or  r ef r i ger ant  pr essur e

e.   Load l i mi t  t her most at  t o l i mi t  compr essor  l oadi ng on hi gh r et ur n 
chi l l ed wat er  t emper at ur e

f .   Thr ee- phase moni t or  t o pr ot ect  t he uni t  by st oppi ng t he compr essor  when 
a phase l oss,  phase r ever sal ,  phase unbal ance,  or  under  vol t age occur s

g.   Cycl e count er  and oper at i ng- hour  met er
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h.   Comput er  swi t chi ng c i r cui t

2. 4. 3   Al ar m Package

Fur ni sh an al ar m package  wi t h a t est  but t on f or  t he al ar m syst em.   Fur ni sh 
l i ght s t o i ndi cat e when t he cont r ol  c i r cui t  i s  ener gi zed and when 
compr essor s ar e r unni ng.   Pr ovi de an audi bl e al ar m and i ndi cat i ng l i ght s t o 
show a compr essor  mal f unct i on,  l ow- chi l l ed wat er  t emper at ur e,  and f ai l ur e 
of  t he evapor at or  wat er  f l ow.

2. 4. 4   Hot  Gas Bypass

Pr ovi de a hot  gas bypass val ve and associ at ed cont r ol  panel  wi r i ng and 
pi pi ng t hat  wi l l  al l ow t he uni t  t o oper at e bel ow t he mi ni mum st ep set  f or   
unloading.

2. 4. 5   Gage Boar d

Pr ovi de a f act or y- pi ped gage boar d f or  each compr essor ,  wi t h pr essur e gages 
t o i ndi cat e suct i on and di schar ge r ef r i ger ant  pr essur es,  and oi l  pr essur es.

2. 4. 6   Vi br at i on I sol at or s

Pr ovi de v i br at i on i sol at or s as r ecommended by t he manuf act ur er  t o suppor t  
t he compl et e chi l l er  uni t .   Ref er  t o Sect i on 23 05 48. 00 40 VI BRATI ON AND 
SEI SMI C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT f or  v i br at i on i sol at i on 
considerations.

2. 5   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Submi t  r esul t s of  f act or y- r un t est s per f or med bef or e shi pment .   Ensur e t hat  
r esul t s i ndi cat e capaci t y,  cur r ent  dr aw,  and cont r ol  oper at i on moni t or i ng.   
Shi p uni t s wi t h a f ul l  oper at i ng char ge of  [ _____]  r ef r i ger ant  wi t h an 
ozone depl et i on pot ent i al  of  zer o,  and oi l .

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  t he chi l l er  assembl y i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.   [ Pr ovi de a connect i on f or  el ect r i cal  ser vi ce. ]

Pr ovi de connect i ons f or  chi l l ed- wat er  pi pi ng,  condenser - wat er  pi pi ng,  and 
auxi l i ar y- wat er  pi pi ng.   [ Ar r ange t he pi pi ng so t hat  t he pi pi ng can be 
easi l y di smant l ed f or  t ube c l eani ng.   ] Pr ovi de pi pi ng f r om t he saf et y 
r el i ef  val ve t o out s i de t he bui l di ng.

Pr ovi de chi l l ed- wat er  i nl et  pi pi ng wi t h a [ t her momet er , ]  [ s t r ai ner , ]  [ f l ow 
swi t ch, ]  [ f l exi bl e pi pe connect or , ]  [ pr essur e gage, ]  [ and]  shut - of f  val ve.

Pr ovi de chi l l ed- wat er  out l et  pi pi ng wi t h a [ f l exi bl e pi pe connect or , ]  
[ t her momet er , ]  [ pr essur e gage, ]  [ and]  [ shut - of f ]  [ bal anci ng]  val ve.

Pr ovi de condenser  i nl et  pi pi ng wi t h a [ t her momet er , ]  [ s t r ai ner , ]  [ f l ow 
swi t ch, ]  [ f l exi bl e pi pe connect or , ]  [ pr essur e gage, ]  [ and]  shut - of f  val ve.

Pr ovi de condenser  out l et  pi pi ng wi t h a [ f l exi bl e pi pe connect or , ]  
[ t her momet er , ]  [ pr essur e gage, ]  [ and]  [ shut - of f ]  [ bal anci ng]  val ve.
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3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Manuf act ur er ' s Fi el d Ser vi ce

Submi t  t he manuf act ur er ' s i nst r uct i ons f or  t he wat er - cool ed r eci pr ocat i ng 
chi l l er  uni t  i nc l udi ng t he manuf act ur er ' s st y l e or  cat al og number s,  
speci f i cat i on and dr awi ng r ef er ence number s,  war r ant y i nf or mat i on,  and 
i nf or mat i on about  t he f abr i cat i on s i t e.

Submi t  [ s i x]  [ _____]  copi es of  t he oper at i on and mai nt enance manual s 30 
cal endar  days bef or e t est i ng t he uni t s.   No l at er  t han 30 cal endar  days 
pr i or  t o cont r act  compl et i on,  updat e and r esubmi t  dat a f or  f i nal  appr oval .

Fur ni sh t he ser v i ce of  a f act or y- t r ai ned r epr esent at i ve f or  [ _____]  
cal endar  days t o conduct  t r ai ni ng and t o super vi se [ dehydr at i on and 
char gi ng, ]  t est i ng,  and st ar t - up.

Demonst r at e syst em oper at i ons and ver i f y t hat  t he syst em meet s t he 
speci f i ed per f or mance r equi r ement s.

        - -  End of  Sect i on - -
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