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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  non- br eat hi ng ai r  compr essed ai r  
syst ems i nsi de of  bui l di ngs wi t h pr essur es up t o 862 
kPa ( gage)  125 psi g.

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) .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr oj ect  r equi r ement s may r equi r e suppl ement al  
i nf or mat i on added t o t he par agr aphs cont ai ned her ei n.

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

PART 1   GENERAL

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.
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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 )

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

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

ASME B1. 20. 1 ( 2013;  R 2018)  Pi pe Thr eads,  Gener al  
Pur pose ( I nch)

ASME B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 9 ( 2018)  Fact or y- Made Wr ought  But t wel di ng 
Fi t t i ngs

ASME B16. 11 ( 2022)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Thr eaded

ASME B16. 22 ( 2021)  Wr ought  Copper  and Copper  Al l oy 
Sol der  Joi nt  Pr essur e Fi t t i ngs

ASME B16. 24 ( 2022)  Cast  Copper  Al l oy Pi pe Fl anges,  
Fl anged Fi t t i ngs,  and Val ves Cl asses 150,  
300,  600,  900,  1500,  and 2500

ASME B16. 26 ( 2018)  St andar d f or  Cast  Copper  Al l oy 
Fi t t i ngs f or  Fl ar ed Copper  Tubes

ASME B16. 34 ( 2021)  Val ves -  Fl anged,  Thr eaded and 
Wel di ng End

ASME B16. 39 ( 2020)  St andar d f or  Mal l eabl e I r on 
Thr eaded Pi pe Uni ons;  Cl asses 150,  250,  
and 300

ASME B31. 1 ( 2022)  Power  Pi pi ng

ASME B31. 9 ( 2020)  Bui l di ng Ser vi ces Pi pi ng

ASME B40. 100 ( 2022)  Pr essur e Gauges and Gauge 
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At t achment s

ASME B46. 1 ( 2020)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASME BPVC SEC I X ( 2017;  Er r at a 2018)  BPVC Sect i on 
I X- Wel di ng,  Br azi ng and Fusi ng 
Qual i f i cat i ons

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

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS Z49. 1 ( 2021)  Saf et y i n Wel di ng and Cut t i ng and 
Al l i ed Pr ocesses

ASTM I NTERNATI ONAL ( ASTM)

ASTM A53/ A53M ( 2024)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A193/ A193M ( 2023)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2023)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM B88 ( 2022)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM D1330 ( 2004;  R 2010)  Rubber  Sheet  Gasket s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 58 ( 2018)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

MSS SP- 69 ( 2003;  Not i ce 2012)  Pi pe Hanger s and 
Suppor t s -  Sel ect i on and Appl i cat i on ( ANSI  
Appr oved Amer i can Nat i onal  St andar d)

MSS SP- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
Val ves
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

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

NATI ONAL FLUI D POWER ASSOCI ATI ON ( NFLPA)

ANSI / NFLPA T3. 12. 3 ( 1992;  Rev 2)  Pneumat i c Fl ui d Power  -  
Pr essur e Regul at or  -  I ndust r i al  Type

PI PE FABRI CATI ON I NSTI TUTE ( PFI )

PFI  ES 22 ( 2016)  Recommended Pr act i ce f or  Col or  
Codi ng of  Pi pi ng Mat er i al s

PLUMBI NG AND MECHANI CAL CONTRACTORS ASSOCI ATI ON ( PMCA)

PPI C Sei smi c Rest r ai nt ( 1982)  Gui del i nes f or  Sei smi c Rest r ai nt s 
of  Mechani cal  Syst ems and Pl umbi ng Syst ems

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1981 ( 2008)  Sei smi c Rest r ai nt  Manual  Gui del i nes 
f or  Mechani cal  Syst ems,  3r d Edi t i on

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 10/ NACE No.  2 ( 2015)  Near - Whi t e Bl ast  Cl eani ng

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

SAE J513 ( 1999;  R 2019)  Ref r i ger at i on Tube Fi t t i ngs 
-  Gener al  Speci f i cat i ons

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

CI D A- A- 1689 ( Rev B)  Tape,  Pr essur e- Sensi t i ve Adhesi ve,  
( Pl ast i c Fi l m)

CI D A- A- 58092 ( Basi c;  Not i ce 1;  Not i ce 2)  Tape,  
Ant i sei ze,  Pol yt et r af l uor oet hyl ene

CI D A- A- 59617 ( Basi c,  Not i ce 1)  Uni ons,  Br ass or  Br onze,  
Thr eaded Pi pe Connect i ons and Sol der - Joi nt  
Tube Connect i ons

CI D A- A- 60001 ( Rev A)  Tr aps,  St eam

FS F- F- 351 ( 2019;  Rev G)  Fi l t er s and Fi l t er  El ement s,  
Fl ui d Pr essur e:   Lubr i cat i ng Oi l ,  Bypass 
and Ful l  Fl ow
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FS QQ- B- 654 ( Rev A;  Not i ce 1;  Not i ce 2)  Br azi ng 
Al l oys,  Si l ver

FS WW- S- 2739 ( Basi c;  Not i ce 1;  Not i ce 2)  St r ai ner s,  
Sedi ment :   Pi pel i ne,  Wat er ,  Ai r ,  Gas,  Oi l ,  
or  St eam

FS XX- C- 2816 ( Rev A)  Compr essor ,  Ai r ,  Reci pr ocat i ng or  
Rot ar y,  El ect r i c Mot or  Dr i ven,  St at i onar y,  
10 HP and Lar ger

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 219 Mechani cal  Power  Tr ansmi ssi on Appar at us

1. 2   RELATED REQUI REMENTS

Sect i on 23 03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS,  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. 3   SUBMI TTALS

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

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

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

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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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- 03 Pr oduct  Dat a

Ai r  compr essor

Ai r  Dr yer

Ai r  r ecei ver

Desi ccant  ai r  dr yer s

Desi ccant

Pi pe

Fi t t i ngs

Val ves

Pr essur e gages

Hanger s and suppor t s

Qui ck di sconnect  coupl i ngs

Fi l t er s

St r ai ner s

Tr aps

Lubr i cat or s

Fl exi bl e connect i ons

Di el ect r i c uni ons

Hose r eel  assembl y

Val ve box

I dent i f i cat i on l abel s f or  pi pi ng

Tubi ng

  For  r ecei ver s,  i ncl ude Manuf act ur er ' s Dat a Repor t  For m U- 1 or  
U- 1A

SD- 06 Test  Repor t s

Non- Dest r uct i ve Exami nat i on ( NDE)  r epor t  f or  wel di ng of  pi pi ng

Leak t i ght ness t est s
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SD- 07 Cer t i f i cat es

Empl oyer ' s r ecor d document s

Wel di ng pr ocedur es and qual i f i cat i ons

Cl eani ng and f l ushi ng pr ocedur es

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

Ai r  r ecei ver

  I ncl ude manuf act ur er ' s r ecommended cer t i f i cat i on t est  pr ocedur e 
and r ecommended pr ocedur e f or  c l eani ng,  ext er nal  pai nt i ng,  and 
del i ver y pr epar at i on.

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

Ai r  compr essor ,  Dat a Package 4

Ai r  dr yer ,  Dat a Package 4

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

SD- 11 Cl oseout  Submi t t al s

Post ed oper at i ng i nst r uct i ons f or  ai r  compr essor

Post ed oper at i ng i nst r uct i ons ai r  dr yer

1. 4   QUALI TY ASSURANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The SMACNA Sei smi c Rest r ai nt  Manual  
r ef er enced i n t he par agr aph bel ow must  be appl i ed t o 
l ocat i ons subj ect  t o s i gni f i cant  r i sk of  sei smi c 
i nduced l oads.   The degr ee t o whi ch t hi s manual  i s 
t o be used f or  cont r act  dr awi ngs and speci f i cat i ons 
must  be det er mi ned by t he desi gner  of  r ecor d i n 
coor di nat i on wi t h t he NAVFAC Engi neer i ng Fi el d 
Di v i s i on' s Mechani cal  Desi gn Br anch.

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

Pr ovi de wor k speci f i ed i n t hi s sect i on,  i ncl udi ng desi gn,  mat er i al s,  
f abr i cat i on,  assembl y,  er ect i on,  i nst al l at i on,  and exami nat i on,  i nspect i on 
and t est i ng of  compr essed ai r  syst ems i n conf or mance wi t h ASME B31. 9[  and 
SMACNA 1981] ,  as modi f i ed and suppl ement ed by t hi s speci f i cat i on sect i on 
and accompanyi ng dr awi ngs.   I n ASME B31. 1,  ASME BPVC SEC VI I I  D1,  and 
ASME BPVC SEC I X,  t he advi sor y pr ovi s i ons must  be consi der ed mandat or y,  as 
t hough t he wor d " must "  had been subst i t ut ed f or  " shoul d"  wher ever  i t  
appear s;  r ef er ence t o t he " aut hor i t y havi ng j ur i sdi ct i on"  and " owner "  must  
be i nt er pr et ed t o mean t he Cont r act i ng Of f i cer .

1. 4. 1   Wel di ng pr ocedur es and qual i f i cat i ons

Pr ovi de wel di ng wor k speci f i ed i n t hi s sect i on f or  compr essed ai r  pi pi ng 
syst ems i n conf or mance wi t h ASME B31. 9,  as modi f i ed and suppl ement ed by 
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t hi s speci f i cat i on sect i on and t he accompanyi ng dr awi ngs.    The wel di ng 
wor k i ncl udes:  qual i f i cat i on of  wel di ng pr ocedur es,  wel der s,  wel di ng 
oper at or s,  and nondest r uct i ve exami nat i on per sonnel ;  mai nt enance of  
wel di ng r ecor ds,  and exami nat i on met hods f or  wel ds.

1. 4. 1. 1   But t  Wel ded Joi nt s

But t  wel ded j oi nt s must  be f ul l  penet r at i on j oi nt s.

1. 4. 2   Empl oyer ' s Recor d Document s

Submi t  t o t he ROI CC f or  hi s r evi ew and appr oval  t he f ol l owi ng 
document at i on.   Thi s document at i on and t he subj ect  qual i f i cat i ons must  be 
i n compl i ance wi t h ASME B31. 9.

a.   Li st  of  qual i f i ed wel di ng pr ocedur es t hat  i s pr oposed t o be used t o 
pr ovi de t he wor k speci f i ed i n t hi s speci f i cat i on sect i on.

b.   Li st  of  qual i f i ed wel der s,  and wel di ng oper at or s t hat  ar e pr oposed t o 
be used t o pr ovi de t he wor k speci f i ed i n t hi s speci f i cat i on sect i on.

c.   Li st  of  qual i f i ed wel d exami nat i on per sonnel  t hat  ar e pr oposed t o be 
used t o pr ovi de t he wor k speci f i ed i n t hi s speci f i cat i on sect i on.

1. 4. 3   Wel di ng Pr ocedur es and Qual i f i cat i ons

Speci f i cat i ons and Test  Resul t s:   Submi t  copi es of  t he wel di ng pr ocedur e
speci f i cat i ons and pr ocedur e qual i f i cat i on t est  r esul t s f or  each t ype of  
wel di ng r equi r ed.   Appr oval  of  any pr ocedur e does not  r el i eve t he 
Cont r act or  of  t he r esponsi bi l i t y  f or  pr oduci ng accept abl e wel ds.   Submi t  
t hi s i nf or mat i on on t he f or ms pr i nt ed i n ASME BPVC SEC I X or  t hei r  
equi val ent .

1. 4. 3. 1   Cer t i f i cat i on

Cer t i f i cat i on:   Bef or e assi gni ng wel der s or  wel di ng oper at or s t o t he wor k,  
submi t  a l i s t  of  qual i f i ed wel der s,  t oget her  wi t h dat a and cer t i f i cat i on 
t hat  each i ndi v i dual  i s  per f or mance qual i f i ed as speci f i ed.   Do not  st ar t  
wel di ng wor k pr i or  t o submi t t i ng wel der ,  and wel di ng oper at or  
qual i f i cat i ons.   The cer t i f i cat i on must  st at e t he t ype of  wel di ng and 
posi t i ons f or  whi ch each i s qual i f i ed,  t he code and pr ocedur e under  whi ch 
each i s qual i f i ed,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng 
t he qual i f i cat i on t est s.

1. 4. 3. 2   Renewal  of  Qual i f i cat i on

Requal i f i cat i on of  a br azer  or  br azi ng oper at or  must  be r equi r ed under  any 
of  t he f ol l owi ng condi t i ons:

a.   When a br azer  or  br azi ng oper at or  has not  used t he speci f i c  br azi ng 
pr ocess f or  a per i od of  6 mont hs.

b.   Ther e i s speci f i c  r eason t o quest i on hi s abi l i t y  t o make br azes t hat  
wi l l  meet  t he r equi r ement s of  t he speci f i cat i ons.

1. 4. 4   Equi pment  Dat a

Submi t  t he f ol l owi ng dat a f or  equi pment  l i s t ed f or  " Oper at i on and 
Mai nt enance I nst r uct i ons,  Par t s and Test i ng. "

SECTI ON 43 15 00. 00 20  Page 11



a.   Name and addr ess of  aut hor i zed br anch or  ser vi ce depar t ment .

b.   Char act er i st i c cur ves.

c.   Fol l owi ng appl i cabl e dat a compl et el y f i l l ed i n:

Manuf act ur er  and model  number  [ _____]

Oper at i ng speed [ _____]

Capaci t y [ _____ ( CMS)  ( CFM) ]

Type of  bear i ngs i n uni t  [ _____]

Type of  l ubr i cat i on [ _____]

Type and adj ust ment  of  dr i ve [ _____]

Capaci t y of  t ank [ _____]

El ect r i c mot or :   Manuf act ur er ,  f r ame and t ype [ _____]

Mot or  speed [ _____]  r ad/ sec RPM

Cur r ent  char act er i st i cs and kW hp of  mot or  [ _____]

[ _____]  Ther mal  cut - out  swi t ch:   Manuf act ur er ,  t ype and
model  [ _____]

St ar t er :   Manuf act ur er :   Type and model  [ _____]

1. 5   SAFETY PRECAUTI ONS

1. 5. 1   Temper at ur e Rest r i ct i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The desi gner  must  assur e t hat  t he pi pi ng 
desi gn t emper at ur e i s not  exceeded,  especi al l y f or  
hi gh pr essur e syst ems.   Pr ovi de af t er cool er s and 
hi gh t emper at ur e shut down devi ces as r equi r ed f or  
saf e oper at i on of  t he syst ems.

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

Compr essor s or  ot her  equi pment  must  not  di schar ge compr essed ai r  t o t he 
pi pi ng syst ems above [ 38]  [ _____]  degr ees C [ 100]  [ _____]  degr ees F unl ess 
appr oved by t he Cont r act i ng Of f i cer .   Af t er cool er s or  ot her  devi ces must  
be pr ovi ded t o compl y wi t h t he t emper at ur e r est r i ct i on.

1. 5. 2   Rot at i ng Equi pment

Ful l y guar d coupl i ngs,  mot or  shaf t s,  gear s and ot her  exposed r ot at i ng or  
r api dl y movi ng par t s i n accor dance wi t h OSHA 29 CFR 1910. 219.   Pr ovi de 
r i gi d and sui t abl y secur ed guar d par t s r eadi l y r emovabl e wi t hout  
di sassembl i ng guar ded uni t .

1. 5. 3   Wel di ng and Br azi ng

Saf et y i n wel di ng,  cut t i ng,  and br azi ng of  pi pe must  conf or m t o AWS Z49. 1.
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PART 2   PRODUCTS

2. 1   LOW PRESSURE AI R COMPRESSOR,  7 1/ 2 TO 224 KW 10 TO 300 HP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr epar e sect i on f or  cool i ng wat er  and i ncl ude 
i n pr oj ect  speci f i cat i on.   See Sect i on 23 64 26 
CHI LLED,  CHI LLED- HOT,  AND CONDENSER WATER PI PI NG 
SYSTEMS f or  pi pi ng and equi pment  whi ch may be usef ul .

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

 7 1/ 2 kW t o 224 kW,  up t o 862 kPa ( gage)  10 t o 300 hp,  up t o 125 psi g.   
Conf i gur at i on and di mensi ons of  t he ai r  compr essor  must  be compat i bl e wi t h 
t he i ndi cat ed space al l ocat ed.   Sound l evel  must  not  exceed 84 dBA one 
met er  f r om compr essor  uni t .   Conf or m t o FS XX- C- 2816and f ol l owi ng or der i ng 
dat a ( par agr aph 6. 2)  t her eof :

a.   Speci f i cat i on t i t l e,  number  and dat e:   As l i s t ed her ei nbef or e under  
" REFERENCES. "

b.   Type:   [ I  -  Si ngl e act i ng ( r eci pr ocat i ng) ]   [ I I  -  Doubl e act i ng 
( r eci pr ocat i ng) ]  [ I I I  - Rot ar y ( vane,  scr ew) ] .

c.   I ssue dat e of  appl i cabl e speci f i cat i ons and st andar ds:   As speci f i ed.

d.   Packaged assembl y r equi r ement :   [ Packaged Uni t  r equi r ed]  [ Fi el d 
assembl ed] .

e.   Fi r st  ar t i c l e i nspect i on:   [ Not  r equi r ed;  f ur ni sh cer t i f i ed t est  
r epor t . ]   [ Requi r ed. ]

f .   Capaci t y ( cms)  ( cf m) :   [ At  l east  as i ndi cat ed. ]  [  cms cf m: [ _____] . ]

Di schar ge wor ki ng pr essur e:   [ At  l east  as i ndi cat ed. ]  [  kPa ( gage)  psi g:   
[ _____] . ]

g.   Number  of  st ages f or  Type I  compr essor :   [ Si ngl e st age. ]   Type I  [ Two 
st ages. ] .

Wat er - j acket ed cool i ng:   [ Not  appl i cabl e. ]   [ Requi r ed]  [ Not  r equi r ed] .

h.   Number  of  st ages f or  Type I I  compr essor :   [ Si ngl e St age]  [ Two st ages]  
[ Not  appl i cabl e] .

i .   Oi l - f r ee ai r  del i ver y Type I I  compr essor s:   [ Requi r ed. ]   Type I I  [ Not  
r equi r ed. ]

j .   Type bear i ngs:   Manuf act ur er ' s st andar d.

k.   Ai r  f i l t er  t o f unct i on as muf f l er :   Requi r ed.

l .   Ai r  Fi l t er  conf or mance wi t h MS:   Not  r equi r ed;  pr ovi de manuf act ur er ' s 
st andar d.

m.   Saf et y val ve i n di schar ge l i ne when no r ecei ver  pr ovi ded:   [ Not  
appl i cabl e. ]   [ Requi r ed,  ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X 
Code st amped saf et y r el i ef  val ve. ]
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n.   Shut - of f  val ve on compr essor  di schar ge:  [ Not  r equi r ed]   [ Requi r ed] .

o.   Oi l  Fi l t er  compl i ance wi t h FS F- F- 351:   Not  r equi r ed;  pr ovi de 
manuf act ur er ' s st andar d.

p.   Dr ai n pl ug conf or mance wi t h MS:   Not  r equi r ed;  pr ovi de manuf act ur er ' s 
st andar d.

q.   El ect r i c,  t her most at i cal l y cont r ol l ed i mmer si on oi l  heat er :   [ Not ]  
r equi r ed.

r .   Compr essor  r egul at i on met hod:   [ Const ant - speed cont r ol ] .   [ Dual  
cont r ol :   Al t er nat i ve const ant  speed or  aut omat i c st ar t - st op. ]

s.   Ti med st op cont r ol  ( f or  const ant  speed cont r ol :   [ Not  appl i cabl e]  
[ Requi r ed] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  Tabl e A t o sel ect  onl y t he opt i onal  
saf et y cont r ol s r equi r ed f or  t he pr oj ect .

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

t .   Opt i onal  saf et y cont r ol s r equi r ed:   As speci f i ed on Tabl e A.

TABLE A.   OPTI ONAL SAFETY CONTROLS

Type I Type I I Type I I I

Al ar m Shut  
Down

Al ar m Shut  
Down

Al ar m Shut  
Down

Hi gh- l ubr i cat i on oi l  t emp. - - x x x x

Cyl i nder  l ubr i cat i on f ai l ur e - - - x - -

Hi gh mai n bear i ng t emper at ur e - x - x - x

Hi gh di schar ge- ai r  t emper at ur e x x x x x x

Hi gh di schar ge- ai r  pr essur e x x x x x x

Hi gh i nt er cool er  ai r  t emp. x x x x - -

Low cool i ng wat er  f l ow - x - x - -

Low wat er  pr essur e - x - x - -

Hi gh wat er  t emper at ur e x x x x - -

Hi gh i nt er cool er  moi st ur e separ at or  
l evel  ( t wo- st age compr essor s onl y)

x x x x - -
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TABLE A.   OPTI ONAL SAFETY CONTROLS

Type I Type I I Type I I I

Excessi vel y hi gh mot or  t emp. x - x - x -

Excessi ve vi br at i on - x - x - -

u.   Gages and vi sual  I . D.  l i ght s mount i ng ( opt i onal  cont r ol s) :  
[ Panel - mount ed. ]   [ Mount ed on separ at e consol e. ]

[ Not  appl i cabl e. ]

v.   Af t er cool er :   Requi r ed;  [ Wat er - cool ed,  shel l - and- t ube t ype]  [ or ]  
[ ai r - cool ed,  t ube- and- f i n t ype] .   A cent r i f ugal  moi st ur e separ at or  i s 
al so r equi r ed.

w.   Ai r  r ecei ver :   [ Requi r ed]  [ Not  r equi r ed] .

x.   Recei ver  vol ume:   [ As speci f i ed i n FS XX- C- 2816. ]  [ As i ndi cat ed. ]  
[ [ _____]  l i t er  gal . ]  [ [ _____]  cu.  met er  f t . ]   [ Not  appl i cabl e. ]

y.   Recei ver  mount i ng st and:   [ Requi r ed]  [ Not  r equi r ed]   [ Not  appl i cabl e] .

Posi t i on of  r ecei ver :   [ Hor i zont al ]  [ Ver t i cal ] .

z.   Compr essor  and mot or :   [ Requi r ed]  [ Not  r equi r ed] .  To be mount ed on 
r ecei ver :   [ Not  appl i cabl e] .

aa.   Compr essor  housi ng ( I I I  uni t s) :   [ Not  appl i cabl e]   [ Requi r ed] .

bb.   Mot or :   As speci f i ed i n FS XX- C- 2816.

cc.   El ect r i cal  power  suppl y char act er i st i cs:   As i ndi cat ed.

dd.   Mot or s 93 kW 125 hp and l ar ger  t o be synchr onous:  [ Requi r ed]  [ Not  
r equi r ed]  [ Not  appl i cabl e] .

ee.   Mot or  st ar t er :   As speci f i ed i n FS XX- C- 2816.

f f .   Pr ovi s i on f or  l i mi t at i on of  st ar t i ng cur r ent  i nr ush:   [ Requi r ed]  [ Not  
r equi r ed]   [ Not  appl i cabl e] .

gg.   Type Dr i ve:   [ Di r ect  dr i ve]  [ Mul t i - V- Bel t  dr i ve] .

Di r ect  dr i ve coupl i ng:   [ Cl ose- coupl ed]  [ I nt egr al - coupl ed]  
[ Fl exi bl e- coupl ed]  [ Not  appl i cabl e] .

hh.   El ect r omagnet i c i nt er f er ence cont r ol :   [ Not  r equi r ed]  [ Requi r ed] .

i i .   Fungus r esi st ance:   Not  r equi r ed.

j j .   Cl eani ng,  t r eat ment ,  and pai nt i ng:   [ As speci f i ed i n FS XX- C- 2816]   
[ Ot her :   ( speci f y) ] .

kk.   Cl eani ng,  t r eat ment  and pai nt i ng i n accor dance wi t h Sect i on 09 90 00 
PAI NTS AND COATI NGS.
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l l .   Col or  of  f i ni sh coat :   [ Manuf act ur er ' s st andar d]   [ Ot her :  
[ _____] - ( speci f y) - Sampl es r equi r ed. ]

mm.   I ni t i al  l ubr i cat i on:   Fact or y l ubr i cat i on ser vi ce r equi r ed.

nn.   Ski d base ( Type I I  or  I I I ) :   Requi r ed.

oo.   Li f t i ng at t achment s and t i edown devi ce:   Li f t i ng at t achment s as 
r equi r ed.   Ti edown devi ces [ r equi r ed. ]   [ Not  r equi r ed. ]

pp.   Spar e par t s and mai nt enance t ool s:   Not  r equi r ed.

qq.   Tool  boxes:   Not  r equi r ed.

r r .   Pr oduct i on pack i nspect i on:   Not  r equi r ed.

ss.   Level  of  pr eser vat i on packagi ng,  and packi ng:   Level  C or  bet t er  
( Del i ver y of  uni t  t o pr oj ect  s i t e i n undamaged condi t i on i s 
Cont r act or ' s r esponsi bi l i t y . )

t t .   Pr eser vat i on- packagi ng:   Not  appl i cabl e.

2. 2   LOW PRESSURE AI R COMPRESSOR UNI T,  LESS THAN 7 1/ 2 kW 10 HP

Low pr essur e ai r  compr essor  uni t ,  l ess t han 7 1/ 2 kW 10 hp,  up t o 862 kPa 
( gage)  125 psi g,  must  conf or m t o t he f ol l owi ng.

2. 2. 1   Compr essor  and Recei ver  Capaci t y

Si zed as i ndi cat ed.   [ Oi l - f r ee ai r ]  [ Ai r ]  del i ver ed at  i ndi cat ed pr essur e.

2. 2. 2   Mount i ng

Common sub- base f or  r ecei ver  and compr essor .

2. 2. 3   Compr essor  Type

Reci pr ocat i ng [ or  r ot ar y] .

2. 2. 4   Namepl at e

Met al ,  secur el y f ast ened t o equi pment  or  base,  l i s t i ng:

Manuf act ur er ' s name and addr ess
Model  and ser i al  number s
Compr essor  oper at i ng dat a and r at i ng.

2. 2. 5   Recei ver

ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X st amp.   Pr ovi de ser vi ce val ve,  
pr essur e gage,  and ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X code saf et y 
val ve.

2. 2. 6   Recei ver  Condensat e Dr ai n

Aut omat i c f l oat - t ype t r ap per  CI D A- A- 60001.
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2. 2. 7   Compr essor  Accessor i es

Ai r  i nl et  f i l t er  and si l encer .   Ai r - cool ed i nt er cool er  and af t er cool er  
whi ch r educe ai r  di schar ge t emper at ur e t o 38 degr ees C 100 degr ees F.

2. 2. 8   Cont r ol

Unl oaded st ar t  wi t h encl osed di aphr agm- t ype pr essur e swi t ch aut omat i cal l y 
cont r ol l i ng st ar t - and- st op.

2. 2. 9   Mot or

Squi r r el - cage i nduct i on mot or  wi t h dr i p- pr oof  encl osur e and conf or mi ng 
wi t h NEMA MG 1,  sui t abl e f or  oper at i on on t he i ndi cat ed power  suppl y.   
Rat ed hor sepower  of  mot or  must  equal  or  exceed power  r equi r ed f or  
cont i nuous oper at i on of  compr essor  at  f ul l  l oad.

2. 2. 10   St ar t er

Capaci t y and el ect r i cal  char act er i st i cs must  be compat i bl e wi t h mot or .  
St ar t er  must  conf or m wi t h NEMA I CS 2 wi t h NEMA I CS 6 encl osur e.   I ncl ude 
t her mal  over l oad pr ot ect i on of  al l  phases.

2. 2. 11   Noi se

84 dBA maxi mum sound l evel  one met er  f r om compr essor  uni t .

2. 3   LOW PRESSURE AI R RECEI VER

ASME BPVC SEC VI I I  D1,  l abel ed and r at ed f or  [ 862]  [ 1379]  kPa ( gage)  [ 125]  
[ 200]  psi g,  equi pped wi t h r equi r ed val ves and t r i mmi ngs,  i ncl udi ng gage 
and aut omat i c dr ai n val ve and ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X 
pr essur e saf et y r el i ef  val ve.   Pr essur e as i ndi cat ed.   [ Sandbl ast  ext er i or  
and i nt er i or  t o SSPC SP 10/ NACE No.  2,  near - whi t e.   Li ni ng must  be a 
f act or y appl i ed 0. 20 mm 8 mi l  mi ni mum whi t e epoxy coat i ng. ]   Ext er i or  
f i ni sh must  be [ st andar d f act or y f i ni sh]  [ t wo coat s of  r ust  i nhi bi t or  
pr i mer  and one coat  epoxy enamel ] .

2. 4   LOW PRESSURE COMPRESSED AI R DRYERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Nor mal l y used f or  under  944 scms 2000 SCFM 
capaci t y syst ems.

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

Pr ovi de l ow pr essur e compr essed ai r  dr yer s of  t he mechani cal  r ef r i ger at i on 
t ype,  equi pped wi t h an aut omat i c t emper at ur e shut down swi t ch t o pr event  
f r eezi ng,  a r egener at i ve ai r  t o ai r  exchanger  ( i n capaci t y s i zes above 
4. 72 or  28. 31 scms 10 or  60 scf m as st andar d wi t h t he manuf act ur er ) ,  and a 
mai n compr essed ai r  cool i ng exchanger .   Ref r i ger at i on syst em must  cool  
compr essed ai r  t o dr y t he ai r .   Dr yer  must  have no i nt er nal  t r aps or  
f i l t er s and must  have pr essur e dr op not  gr eat er  t han [ 20. 68]  [ _____]  kPa 
[ 3]  [ _____]  psi  [ i ndi cat ed] .   Ai r  must  l eave t he dr yer  at  a t emper at ur e of  
[ _____]  degr ees C F and dew poi nt  of  [ _____]  degr ees C F,  based on an 
i nl et  t emper at ur e of  [ 38]  [ _____]  [ 100]  [ _____]  degr ees C F.   Pr ovi de 
i nt er nal  t ubi ng,  wi r i ng,  and pi pi ng compl et e,  such t hat  onl y connect i ons 
t o ai r  i nl et  and out l et ,  t o r ef r i ger ant  compr essor  cont act or ,  and t o 
condensat e dr ai n ar e necessar y.
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2. 4. 1   Ai r  Ci r cui t

a.   Regener at i ve Heat  Exchanger :   I nl et  compr essed ai r  t o out l et  
compr essed ai r  heat  exchanger  ( i n capaci t y s i zes above 4. 70 or  28. 30 
scms 10 or  60 scf m as st andar d wi t h t he manuf act ur er )  desi gned t o 
r educe cool i ng l oad at  desi gn condi t i ons mi nus 7 degr ees C 20 degr ees F
 by i nl et  ai r  pr ecool i ng.

b.   Mai n Heat  Exchanger :   Si ngl e- pass,  wi t h ai r  i n t he t ubes,  heat  s i nk,  
di r ect  expansi on,  or  f l ooded cool er  t ype.

c.   Separ at or :   Fabr i cat ed i n accor dance wi t h ASME B31. 1;  code st amp not  
r equi r ed;  moi st ur e separ at or  l ow vel oci t y t ype i ncor por at i ng change of  
ai r  f l ow di r ect i on t o pr event  moi st ur e car r yover .

d.   Dr yer  Oper at i ng Pr essur e:   862 kPa ( gage)  125 psi g wor ki ng pr essur e.

e.   Dr ai n Li ne:   Pr ovi de wi t h ext er i or  mount ed condensat e t r ap t o 
f aci l i t at e ser vi c i ng.

2. 4. 2   Ref r i ger at i on Syst em

a.   Ref r i ger at i on Compr essor :   ANSI / AHRI  520.   Her met i c,  semi - her met i c,  or  
open r eci pr ocat i ng t ype equi pped wi t h aut omat i c st ar t - st op or  
unl oadi ng capaci t y cont r ol ;  st andar d component s i ncl ude i nher ent  mot or  
pr ot ect i on,  cr ankcase oi l  st r ai ner ,  and suct i on scr een.   Ref r i ger ant  
must  be R- 22.

b.   Dr yer  Cont r ol s:   Capabl e of  aut omat i c 0 t o 100 per cent  capaci t y 
cont r ol .   Ref r i ger at i on cont r ol s must  mai nt ai n pr essur e dew poi nt  
wi t hi n t he speci f i ed r ange wi t hout  f r eezi ng of  condensat e.   Cont r ol s 
must  i ncl ude such devi ces as capi l l ar y t ube,  expansi on val ve,  suct i on 
pr essur e r egul at or ,  t her most at ,  or  ot her  appr oved devi ces as st andar d 
wi t h t he manuf act ur er .   Dr yer  must  have aut omat i c shut down swi t ch 
sensor  l ocat ed at  poi nt  of  l owest  t emper at ur e t o pr event  f r eezi ng.

c.   Ref r i ger ant  dr yer  and suct i on l i ne st r ai ner .

d.   Ai r - cool ed condenser ,  wi t h condenser  f an and mot or .

2. 4. 3   I nst r ument at i on and Cont r ol

I ncl ude cont r ol  panel  i n dr yer  cabi net  cont ai ni ng:

a.   I ndi cat or s f or  t he Fol l owi ng Ser vi ces:   I nl et  ai r  pr essur e gage,  
di schar ge ai r  pr essur e gage,  i nl et  ai r  t emper at ur e gage,  mai n 
exchanger  t emper at ur e gage,  r ef r i ger at i on compr essor  suct i on pr essur e 
gage,  r ef r i ger at i on compr essor  di schar ge pr essur e gage,  gr een " Power  
On"  l i ght ,  power  i nt er r upt i on l i ght ,  and hi gh t emper at ur e l i ght .

b.   El ect r i cal  Rel ays:   Locat e i n an encl osed por t i on of  t he panel ,  
accessi bl e f or  ease of  ser vi c i ng.

c.   Cont r ol s and I nt er l ocks:   To mai nt ai n r equi r ed compr essed ai r  dew 
poi nt  and t o cycl e ai r - cool ed condenser  wi t h r ef r i ger at i on compr essor  
[ whi l e mai nt ai ni ng head pr essur e cont r ol  wi t h l ow ambi ent  t emper at ur e] .
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2. 5   LOW PRESSURE COMPRESSED AI R DRYER ( CHI LLED WATER TYPE)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Chi l l ed wat er  ai r  dr yer s ar e usual l y pr ovi ded 
f or  944 scms 2000 scf m and l ar ger  capaci t i es.   
CAUTI ON:   Speci f y cor r ect  syst em pr essur e.   I f  t he 
speci f i cat i on i s edi t ed t o use a dr yer  wi t h di r ect  
heat  exchange bet ween ai r  and r ef r i ger ant ,  assur e 
t hat  t he ai r  i s  not  used f or  br eat hi ng si nce 
r ef r i ger ant  l eakage i nt o t he compr essed ai r  may be 
hazar dous t o per sonnel ;  war ni ng si gns may be 
r equi r ed.

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

Pr ovi de l ow pr essur e compr essed ai r  dr yer  of  t he mechani cal  r ef r i ger at or  
t ype,  wi t h c l osed chi l l ed wat er  syst em,  r egener at i ve ai r  t o ai r  exchanger ,  
and mai n compr essed ai r  t o wat er  heat  exchanger .   Ref r i ger at i on syst em 
must  pr oduce chi l l ed wat er  whi ch,  i n t ur n,  c i r cul at es t hr ough ai r - wat er  
exchanger  t o dr y t he ai r .   Pr ovi de i nt er nal  t ubi ng,  wi r i ng and pi pi ng 
compl et e,  such t hat  onl y connect i ons t o ai r  i nl et  and out l et ,  t o pump 
cont act or ,  t o r ef r i ger ant  compr essor  cont act or ,  t o condensat e dr ai n,  and 
t o ai r  cool ed condenser  need be pr ovi ded.   Dr yer  must  be sui t abl e f or  a 
compr essed ai r  oper at i ng pr essur e of  862 kPa ( gage)  125 psi g,  wi t h ai r  
l eavi ng t emper at ur e of  [ _____]  degr ees C F and dew poi nt  of  [ _____]  degr ees
 C F at  r at ed pr essur e.

2. 5. 1   Ai r  Ci r cui t

a.   Regener at i ve Heat  Exchanger :   Ai r  t o ai r  exchanger ,  wi t h i nl et  ai r  
passi ng t hr ough t ubes and out l et  ai r  i n shel l ,  desi gned t o r educe 
cool i ng l oad at  desi gn condi t i ons by pr ecool i ng i nl et  ai r  mi nus 7 
degr ees C 20 degr ees F.

b.   Mai n Heat  Exchanger :   Shel l  and t ube const r uct i on,  s i ngl e- pass,  wi t h 
ai r  i n t ubes and wat er  i n shel l ,  desi gned f or  mi ni mum ai r  pr essur e 
dr op,  f l anged connect i ons,  t ubes r ol l ed i nt o t ube sheet s,  and 
ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X Code st amped.

c.   Separ at or :   Fabr i cat ed of  car bon st eel  t o ASME BPVC SEC VI I I  D1and 
ASME BPVC SEC I X Code and st amped.

d.   Dr ai n:   Wi t h condensat e t r ap.

2. 5. 2   Chi l l ed Wat er  Ci r cui t

a.   Ci r cul at i ng Pump:   Si ngl e st age,  mechani cal  seal s,  el ect r i c mot or  
dr i ven wi t h l i ne shut - of f  val ves.

b.   Li qui d Cool er :   Di r ect  expansi on,  r ef r i ger ant  i n t ubes,  wat er  i n 
shel l ,  desi gned f or  2068 kPa ( gage)  300 psi g wor ki ng pr essur e,  
r emovabl e t ube bundl e,  ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X Code 
st amped and i nsul at ed wi t h f oam t ype i nsul at i on.

c.   Expansi on Tank:   Wi t h s i ght  gl ass,  vent ,  and f i l l  cock.

d.   Fl ow Swi t ch:   To shut  down r ef r i ger at i on compr essor  on l oss of  chi l l ed 
wat er  f l ow.
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2. 5. 3   Ref r i ger at i on Syst em

a.   Ref r i ger at i on Compr essor :   ANSI / AHRI  520.   Her met i c or  semi her met i c 
r eci pr ocat i ng t ype,  wi t h 183 r ad/ sec 1750 r pm mot or ,  i nt egr al  capaci t y 
cont r ol ,  oi l  pr essur e pump,  oi l  scavenger  pump,  f ul l - f l ow oi l  f i l t er ,  
oi l  s i ght  gl ass,  i nher ent  mot or  pr ot ect i on,  cr ankcase heat er ,  suct i on 
and di schar ge ser vi ce val ve,  cr ankcase oi l  st r ai ner ,  Monel  suct i on 
scr een,  and hot  gas bypass capaci t y cont r ol  bel ow l ast  st ep of  
unl oadi ng.   Ref r i ger ant  must  be R- 22.

b.   Accessor i es:   I ncl ude a di schar ge l i ne muf f l er ,  s i ght  gl ass,  
r ef r i ger ant  dr yer ,  sol enoi d val ve,  t her most at i c expansi on val ve,  and 
suct i on l i ne st r ai ner .

c.   Ai r - cool ed Condenser :   As i ndi cat ed.   Compl et e ai r - cool ed condenser  
f act or y- f abr i cat ed and assembl ed uni t  consi st i ng of  coi l s,  f ans,  and 
el ect r i c- mot or  dr i ve.   Base capaci t y at  desi gn condi t i ons on mi nus 7 
degr ees C 20 degr ees F t emper at ur e di f f er ent i al  bet ween ent er i ng ai r  
and condensi ng r ef r i ger ant .   Sat ur at ed r ef r i ger ant  condensi ng 
t emper at ur e not  over  40. 5 degr ees C 105 degr ees F.   Base ent er i ng dr y 
bul b out si de ai r  t emper at ur e on [ 32]  [ _____]  degr ees C [ 90]  [ _____]  
degr ees F.   Do not  t ake subcool i ng i nt o account  i n det er mi ni ng 
compr essor  and condenser  capaci t i es.  Ai r - cool ed condenser  may be used 
f or  r ef r i ger ant  st or age i n l i eu of  a separ at e r ecei ver ,  pr ovi ded t hat  
condenser  st or age capaci t y i s 20 per cent  i n excess of  f ul l y  char ged 
syst em.   [ Pr ovi de head pr essur e cont r ol  dur i ng l ow ambi ent  
t emper at ur e. ]

2. 5. 4   I nst r ument at i on and Cont r ol

Pr ovi de a cont r ol  panel  on t he dr yer  cont ai ni ng:

a.   Pr essur e gages 114 mm 4 1/ 2 i nches di amet er )  f or  t he f ol l owi ng 
ser vi ces:

( 1)   I nl et  ai r

( 2)   Condenser  wat er  i nl et

( 3)   Ref r i ger at i on compr essor  suct i on

( 4)   Ref r i ger at i on compr essor  oi l  pr essur e

( 5)   Out l et  ai r

( 6)   Condenser  wat er  out l et

( 7)   Ref r i ger at i on compr essor  di schar ge

b.   El ect r i cal  Rel ays:   Locat e i n an encl osed por t i on of  t he panel ,  
accessi bl e f r om f r ont  of  panel .

c.   St ar t - St op but t ons and gr een r unni ng i ndi cat i ng l i ght .

d.   Cont r ol s and I nt er l ocks

( 1)   115- vol t  cont r ol  t r ansf or mer

( 2)   Ci r cul at i ng pump acr oss t he l i ne cont act or
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( 3)   Compr essor  acr oss t he l i ne cont act or

( 4)   Condenser  wat er  pr essur e saf et y swi t ch

( 5)   Fr eeze pr ot ect i on saf et y swi t ch

( 6)   Pump- out  r el ay wi t h nor mal l y open and nor mal l y c l osed cont act s

( 7)   Oi l  saf et y swi t ch

( 8)   Four  st age t her most at i c cont r ol

( 9)   Ref r i ger ant  dual  pr essur e swi t ch

2. 5. 5   Temper at ur e I ndi cat or s

a.   Ai r  i nl et

b.   Ai r  out l et

c.   Chi l l ed wat er  i n

d.   Chi l l ed wat er  out

e.   Dew poi nt

2. 6   DESI CCANT AI R DRYERS

Chamber  of  wel ded st eel ,  862 kPa ( gage)  125 psi g wor ki ng pr essur e,  ASME 
l abel ed conf or mi ng t o ASME BPVC SEC VI I I  D1,  wi t h f l anged or  t hr eaded 
f i t t i ngs,  and [ manual ]  [ aut omat i c]  dr ai n val ve.   Manuf act ur er ' s 
r ecommended desi ccant  i n t abl et  f or m whi ch wi l l  not  nest  or  cake.   
Cont r act or  must  pr ovi de a suppl y of  desi ccant  f or  i ni t i al  oper at i ons i n 
unbr oken shi ppi ng cont ai ner s equal  t o not  l ess t han f our  char ges of  
desi ccant  f or  t he dr yer .

2. 7   LOW PRESSURE COMPRESSED AI R PI PI NG AND ACCESSORI ES

Low pr essur e compr essed ai r  pi pi ng and accessor i es 862 kPa ( gage)  at  65 
1/ 2 degr ees C 125 psi g at  150 degr ees F,  must  conf or m t o t he f ol l owi ng:

2. 7. 1   St eel  Pi pi ng

a.   Pi pe:   ASTM A53/ A53M,  seaml ess [ or  el ect r i c r esi st ance wel ded]  car bon 
st eel ,  Schedul e 40,  bl ack.

b.   Fi t t i ngs,  s i ze 50 mm 2 i nches and l ar ger :   ASME B16. 9,  car bon st eel ,  
but t  wel di ng,  schedul e 40,  or  ASME B46. 1,  car bon st eel  wel di ng neck 
f l anges,  Cl ass 150,  ASME B46. 1,  f l anged f i t t i ngs,  car bon st eel ,  Cl ass 
150,  gasket s 1. 50 mm 1/ 16 i nch oi l  r esi st ant  synt het i c r ubber  
ASTM D1330,  bol t s ASTM A193/ A193M,  Gr ade B7,  and nut s,  ASTM A194/ A194M,  
Gr ade 7.   But t  wel ded j oi nt s must  be f ul l  penet r at i on consumabl e 
i nser t  or  backi ng r i ng t ype.

c.   Fi t t i ngs,  s i ze 40 mm 1 1/ 2 i nches and smal l er :   ASME B16. 3,  t hr eaded 
mal l eabl e i r on,  Cl ass 150,  or  ASME B16. 11,  f or ged car bon st eel  Cl ass 
3000 socket  wel di ng or  Cl ass 2000 t hr eaded.   Joi nt s may al so be but t  
wel ded or  f l anged,  as speci f i ed f or  s i zes 50 mm 2 i nches and l ar ger .
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d.   Fl at - f aced st eel  f l anges:   Wher e connect i ons ar e made t o Cl ass 125 
cast  i r on f l anges wi t h st eel  f l anges,  use onl y f l at - f aced Cl ass 150 
st eel  f l anges.

e.   Uni ons:   ASME B16. 39,  Cl ass 1 (  2068 kPa ( gage)  300 psi g WOG) .

2. 7. 2   Copper  Tubi ng

a.   Tubi ng:   ASTM B88M ASTM B88,  Type K or  L,  har d dr awn,  Cl ass 1.

b.   Fi t t i ngs:   ASME B16. 22 wr ought  copper  or  br onze,  wi t h s i l ver  br azed 
j oi nt s.

c.   Br azi ng f i l l er  met al :   FS QQ- B- 654,  Cl ass I I I .

d.   Uni ons:   br onze,  CI D A- A- 59617,  br azed j oi nt  t ype.

e.   Fl anges and f l anged f i t t i ngs:   ASME B16. 24,  br onze,  Cl ass 150,  
gasket s,  oi l  r esi st ant  synt het i c r ubber ,  ASTM D1330,  bol t s 
ASTM A193/ A193M,  Gr ade B7,  and nut s ASTM A194/ A194M,  Gr ade 7.

f .   Fl ar ed f i t t i ngs:   ASTM B88M ASTM B88,  Type K or  L,  anneal ed,  wi t h 
ASME B16. 26 or  SAE J513 f l ar ed f i t t i ngs.

2. 7. 3   Val ves

2. 7. 3. 1   Gat e Val ves

a.   Br onze Gat e Val ves:   MSS SP- 80,  Cl ass 150,  50 mm 2 i nches and smal l er ,  
wedge di sc,  r i s i ng st em,  i nsi de scr ew t ype,  wi t h br azed j oi nt s ends 
when used wi t h copper  t ubi ng.

b.   St eel  Gat e Val ves:   ASME B16. 34,  50 mm 2 i nches and smal l er ,  
ASME B16. 34,  over  50 mm 2 i nches,  f l anged ends,  out si de scr ew and yoke 
t ype wi t h sol i d wedge or  f l exi bl e wedge di sc,  [ Cl ass 150]  [ as 
r ecommended by t he manuf act ur er  f or  t he condi t i ons i ndi cat ed. ]   
[ Pr ovi de mot or  oper at or  wher e i ndi cat ed. ]

2. 7. 3. 2   Gl obe and Angl e Val ves

a.   Br onze gl obe and angl e val ves:   MSS SP- 80,  Cl ass 150,  50 mm 2 i nches 
and smal l er ,  Cl ass 200,  except  t hat  Cl ass 150 val ves wi t h br azed ends 
may be used f or  copper  t ubi ng.   Val ves must  have r enewabl e seat s and 
di scs except  br azed- end val ves whi ch must  have i nt egr al  seat s.

b.   St eel  gl obe and angl e val ves:   ASME B16. 34,  50 mm 2 i nches and 
smal l er ,  ASME B16. 34,  over  50 mm 2 i nches,  f l anged ends,  [ Cl ass 150. ]   
[ As r ecommended by t he manuf act ur er  f or  t he condi t i ons i ndi cat ed. ]  
[ Pr ovi de mot or  oper at or  wher e i ndi cat ed. ]

2. 7. 3. 3   Pr essur e Reduci ng Val ves

ANSI / NFLPA T3. 12. 3,  wi t h nomi nal  pr essur e r at i ng of  not  l ess t han i nl et  
syst em pr essur e i ndi cat ed.   Pr ovi de pr essur e r educi ng val ves capabl e of  
bei ng adj ust ed t o speci f i ed f l ow and pr essur e,  and sui t abl e f or  i nt ended 
ser vi ce.   Pr ovi de pi l ot  val ve f or  dome l oaded t ype i f  r equi r ed f or  pr oper  
oper at i on.
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2. 7. 3. 4   Saf et y Val ves

ASME BPVC SEC VI I I  D1 and ASME BPVC SEC I X Code st amped saf et y val ve) ,  862 
kPa ( gage)  125 psi g,  f or  unf i r ed pr essur e vessel s,  br onze,  wi t h t hr eaded 
or  f l anged connect i ons;  f act or y set  and seal ed.

2. 7. 3. 5   Check Val ves

MSS SP- 80,  Br onze body wi t h br azed j oi nt  or  t hr eaded ends or  st eel  body 
wi t h f l anged end,  ASME B16. 34,  or  t hr eaded ends,  ASME B16. 34.   The check 
val ve must  have a per f or at ed pi st on wi t h c l osed downst r eam end,  i n l i ne 
wi t h t he pi pe and hel d c l osed by a st eel  poppet  r et ur n spr i ng.

2. 7. 3. 6   Pr essur e Regul at or s

Di aphr agm t ype,  ai r  l oaded,  t i ght  c l osi ng si ngl e seat ,  br ass body [ wi t h 
i nt egr al  f i l t er  and bowl ] .   [ Pr essur e r egul at or s used t o del i ver  
compr essed ai r  f or  c l eani ng must  be f act or y set  at  not  mor e t han 207 kPa 
( gage)  30 psi g and must  be nonadj ust abl e. ]

2. 7. 3. 7   Needl e Val ves

One- pi ece bodi es wi t h i nt egr al  or  scr ewed bonnet ,  st ems of  har dened 
st ai nl ess st eel  wi t h f i ne t hr ead f or  met er i ng and ease of  adj ust i ng,  
t ef l on packi ng;  and must  be of  t he pr essur e bal anced t ype.   Needl e val ves 
must  be of  t he s l ow openi ng t ype.

2. 7. 3. 8   Bal l  Val ves

Ful l  por t  desi gn,  copper  al l oy body,  except  s i zes 65 mm 2. 5 i nches and 
l ar ger  must  be ANSI  Cl ass 150 st eel - bodi ed.   Val ves must  have t wo- posi t i on 
l ever  handl es.

2. 7. 4   Pr essur e Gages

ASME B40. 100,  Accur acy Gr ade A,  f or  ai r ,  wi t h st eel  or  br ass case,  and 
nonshat t er abl e saf et y gl ass,  and a pr essur e bl owout  back t o pr event  gl ass 
f r om f l y i ng out  i n case of  an expl osi on.   Gages must  have a 90 mm 3 1/ 2 
i nch mi ni mum di amet er  di al  and a di al  r ange of  appr oxi mat el y t wi ce wor ki ng 
pr essur e.

2. 7. 5   Hanger s and Suppor t s

Pr ovi de pi pe hanger s and suppor t s conf or mi ng t o MSS SP- 58,  MSS SP- 69,  and 
ASME B31. 1,  except  as speci f i ed or  i ndi cat ed ot her wi se.   Fur ni sh z i nc 
pl at ed pi pe hanger s and suppor t s except  f or  copper  pl at ed i nser t s f or  
copper  pi pi ng.   Pr ovi de t ubi ng suppor t s of  U- shaped st eel  bol t s and nut s 
f i r ml y secur ed t o adequat el y suppor t  st r uct ur es such as wal l s,  col umns,  
f l oor s,  or  br acket s.   Cl i ps must  f i t  c l osel y ar ound pi pi ng but  must  have 
suf f i c i ent  c l ear ance t o per mi t  l ongi t udi nal  movement  of  pi pi ng dur i ng 
nor mal  expansi on and cont r act i on.   Pr ovi de suppor t s at  val ves,  f i t t i ngs,  
br anch l i nes,  out l et s,  changes i n di r ect i on,  equi pment ,  and accessor i es.

2. 7. 6   Qui ck Di sconnect  Coupl i ngs

Al l  br ass and sui t abl e f or  a wor ki ng pr essur e of  not  l ess t han 862 kPa 
( gage)  125 psi g.   Femal e s i de of  coupl i ng ( f i xed end)  must  have mal e 
t hr ead connect i on wi t h aut omat i c shut of f .   Pr ovi de mal e s i de of  coupl i ng 
wi t h hose st em and bal l  check t o bl eed pr essur e f r om hose and pr event  hose 
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whi ppi ng.

2. 7. 7   Si ngl e Car t r i dge Type Fi l t er s

 862 kPa ( gage)  125 psi g oper at i ng pr essur e and f i l t er  housi ng of  br ass or  
br onze.   Pr ovi de cel l ul ose car t r i dge f i l t er s of  gr aded densi t y 
const r uct i on capabl e of  r emovi ng l i qui ds and sol i ds of  5 mi cr ons and 
l ar ger .   Fi l t er  capaci t y must  be compat i bl e wi t h r at ed f l ow of  equi pment  
or  pr essur e r educi ng val ves pr ovi ded.

2. 7. 8   St r ai ner s

FS WW- S- 2739.   Br onze or  mal l eabl e i r on body,  Cl ass 125,  St yl e Y,  Type I I ,  
s i mpl ex t ype,  wi t h 20- mesh Monel  or  st ai nl ess st eel  scr een.

2. 7. 9   Tr aps

CI D A- A- 60001 t o dr ai n wat er  and ot her  l i qui ds f r om syst em.   Type of  
t r aps,  as i ndi cat ed,  and r at ed wor ki ng pr essur e not  l ess t han syst em 
oper at i ng pr essur e.

2. 7. 10   Lubr i cat or s

Br ass body,  862 kPa ( gage)  125 psi g mi ni mum r at i ng,  wi t h [ c l ear  pl ast i c 
bowl  and met al  guar d. ]   [ met al  bowl . ]

2. 7. 11   Fl exi bl e Connect i ons

Vi br at i on i sol at i on,  wi r e br ai d r ei nf or ced cor r ugat ed met al  hose t ype,  
l i ne- si zed,  wi t h br onze end connect i ons,  sui t abl e f or  pr essur e i ndi cat ed.   
Lengt h as r ecommended by manuf act ur er  but  not  l ess t han [ 457]  [ _____]  mm 
[ 18]  [ _____]  i nches.

2. 7. 12   Di el ect r i c Uni ons

St eel  f emal e pi pe t hr ead end and copper  sol der - j oi nt  ends,  conf or mi ng t o 
di mensi onal ,  st r engt h and pr essur e r equi r ement s of  ASME B16. 39,  Cl ass 1.   
St eel  par t s must  be gal vani zed or  pl at ed.   Uni on must  have a 
wat er - i mper vi ous i nsul at i on bar r i er  capabl e of  l i mi t i ng gal vani c cur r ent  
t o one per cent  of  t he shor t - c i r cui t  cur r ent  i n a cor r espondi ng bi met al l i c  
j oi nt .   When dr y,  i t  must  al so be abl e t o wi t hst and a 600- vol t  br eakdown 
t est .

2. 7. 13   Tet r af l uor oet hyl ene Tape

CI D A- A- 58092 f or  scr ew- j oi nt ed pi pe.

2. 7. 14   Hose Reel  Assembl y

Compl et e wi t h 15 met er s 50 f oot  hose r at ed f or  a mi ni mum of  862 kPa ( gage)  
125 psi g,  bal l  st op,  hose ext ensi on wi t h ai r  coupl er ,  hose r ol l er s,  [ r eel  
encl osur e, ]  [ nonspar ki ng r at chet  pawl , ]  and r equi r ed accessor i es.

2. 8   SLEEVES

2. 8. 1   Fl oor  Sl abs,  Roof  Sl abs,  and Out si de Wal l s Above and Bel ow Gr ade

Gal vani zed- st eel  pi pe havi ng an i nsi de di amet er  at  l east  12. 70 mm 1/ 2 i nch 
l ar ger  t han t he out si de di amet er  of  t he pi pe passi ng t hr ough i t .   Pr ovi de 
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suf f i c i ent  s l eeve l engt h t o ext end compl et el y t hr ough f l oor s,  r oof s,  and 
wal l s,  so t hat  s l eeve ends ar e f l ush wi t h f i ni shed sur f aces except  t hat  
ends of  s l eeves f or  f l oor  s l abs must  ext end 15 mm 1/ 2 i nch above f i ni shed 
f l oor  sur f ace.   Sl eeves l ocat ed i n wat er pr oof ed const r uct i on must  i ncl ude 
f l ange and cl ampi ng r i ng.

2. 8. 2   Par t i t i ons

Gal vani zed sheet  st eel ,  26 gage or  heavi er ,  of  suf f i c i ent  l engt h t o 
compl et el y ext end t hr ough par t i t i on t hi ckness wi t h s l eeve ends f l ush wi t h 
par t i t i on f i ni shed sur f ace.

2. 9   VALVE BOX

Pr ovi de r ect angul ar  concr et e desi gn wi t h wor ds " Compr essed Ai r "  cast  or  
ot her wi se mar ked on t he cover .   Si ze must  be l ar ge enough f or  r emoval  of  
val ve wi t hout  r emovi ng box.   Pr ovi de val ve box f or  ar eas as f ol l ows:

a.   Roads and t r af f i c  ar eas:   Heavy Dut y,  cast  i r on cover

b.   Ot her  ar eas:   St andar d dut y,  heavy st eel  pl at e or  concr et e cover

2. 10   I DENTI FI CATI ON LABELS FOR PI PI NG

Label s f or  pi pes 20 mm 3/ 4 i nch o. d.  and l ar ger  must  bear  pr i nt ed l egends 
t o i dent i f y cont ent s of  pi pes and ar r ows t o show di r ect i on of  f l ow.   
Except  t hat  of  pi pes smal l er  t han 20 mm 3/ 4 i nch o. d. ,  l abel s must  have 
col or  coded backgr ounds t o s i gni f y l evel s of  hazar d i n accor dance wi t h 
PFI  ES 22.   Legends and t ype and si ze or  char act er s must  al so conf or m t o 
PFI  ES 22.   Label s must  be made of  pl ast i c sheet  i n conf or mance wi t h 
CI D A- A- 1689 wi t h pr essur e- sensi t i ve adhesi ve sui t abl e f or  t he i nt ended 
appl i cat i ons or  t hey may be pr emol ded of  pl ast i c t o f i t  over  speci f i c  pi pe 
out si de di amet er s 20 mm 3/ 4 i nch and l ar ger .   For  pi pes smal l er  t han 20 mm 
3/ 4 i nch o. d. ,  f ur ni sh br ass i dent i f i cat i on t ags 38 mm 1 1/ 2 i nches i n 
di amet er  wi t h l egends i n depr essed bl ack- f i l l ed char act er s.

2. 11   BURI ED UTI LI TY WARNI NG AND I DENTI FI CATI ON TAPE

Pol yet hyl ene pl ast i c t ape manuf act ur ed speci f i cal l y f or  war ni ng and 
i dent i f i cat i on of  bur i ed ut i l i t y  l i nes.   Tape must  be of  t he t ype pr ovi ded 
i n r ol l s,  150 mm 6 i nches mi ni mum wi dt h,  col or  codes f or  compr essed ai r  
( gr ay)  wi t h war ni ng and i dent i f i cat i on i mpr i nt ed i n bol d bl ack l et t er s 
cont i nuousl y and r epeat edl y over  ent i r e t ape l engt h.   War ni ng and 
i dent i f i cat i on must  be " CAUTI ON BURI ED COMPRESSED AI R LI NE BELOW"  or  
s i mi l ar  wor di ng.   Code and l et t er  col or i ng must  be per manent ,  unaf f ect ed 
by moi st ur e and ot her  subst ances cont ai ned i n t r ench backf i l l  mat er i al .

2. 12   FRESH WATER

Fr esh wat er  f or  c l eani ng,  f l ushi ng,  and t est i ng must  be cl ean and pot abl e.

2. 13   SOURCE QUALI TY CONTROL

Test  ai r  compr essor s and compr essed ai r  dr yer s at  t he f act or y t o assur e 
pr oper  oper at i on.   Cer t i f y sat i sf act or y accompl i shment  of  t est s.
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PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

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

3. 1. 1   Excavat i on and Backf i l l i ng

Sect i on 31 00 00 EARTHWORK.

3. 1. 2   Cor r osi on Pr ot ect i on

Pr ovi de cor r osi on pr ot ect i on f or  bur i ed st eel  pi pi ng i n accor dance wi t h 
Sect i on 09 97 13. 28 PROTECTI ON OF BURI ES STEEL PI PI NG AND STEEL BULKHEAD 
TI E RODS.

3. 1. 3   Pi pi ng

Pr ovi de Non- Dest r uct i ve Exami nat i on ( NDE)  r epor t  f or  wel di ng of  pi pi ng.   
Unl ess speci f i cal l y st at ed t o t he cont r ar y,  f abr i cat i on,  assembl y,  
wel di ng,  and br azi ng must  conf or m t o ASME B31. 1 f or  al l  pi pi ng of  t he ai r  
syst em.   Pi pi ng must  f ol l ow t he gener al  ar r angement  shown.   Cut  pi pi ng 
accur at el y t o measur ement s est abl i shed f or  t he wor k.   Wor k pi pi ng i nt o 
pl ace wi t hout  spr i ngi ng or  f or c i ng,  except  wher e col d- spr i ngi ng i s 
speci f i ed.   Pi pi ng and equi pment  wi t hi n bui l di ngs must  be ent i r el y out  of  
t he way of  l i ght i ng f i x t ur es and door s,  wi ndows,  and ot her  openi ngs.   
Locat e over head pi pi ng i n bui l di ngs i n t he most  i nconspi cuous posi t i ons.   
Do not  bur y or  conceal  pi pi ng unt i l  i t  has been i nspect ed,  t est ed,  and 
appr oved.   Wher e pi pe passes t hr ough bui l di ng st r uct ur e,  pi pe j oi nt s must  
not  be conceal ed,  but  must  be l ocat ed wher e t hey may be r eadi l y i nspect ed 
and bui l di ng st r uct ur e must  not  be weakened.   Avoi d i nt er f er ence wi t h 
ot her  pi pi ng,  condui t ,  or  equi pment .   Except  wher e speci f i cal l y shown 
ot her wi se,  ver t i cal  pi pi ng must  r un pl umb and st r ai ght  and par al l el  t o 
wal l s.   Pi pi ng connect ed t o equi pment  must  be i nst al l ed t o pr ovi de 
f l exi bi l i t y  f or  v i br at i on.   Adequat el y suppor t  and anchor  pi pi ng so t hat  
st r ai n f r om wei ght  of  pi pi ng i s not  i mposed on t he equi pment .

3. 1. 3. 1   Fi t t i ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e bendi ng of  medi um and hi gh pr essur e 
pi pe when not  i ncl uded i n pr oj ect .

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

Use l ong r adi us el l s wher e appr opr i at e t o r educe pr essur e dr ops.   Pi pe 
bends i n l i eu of  f i t t i ngs may be used f or  l ow pr essur e pi pi ng wher e space 
per mi t s.   Pi pe bends must  have a uni f or m r adi us of  at  l east  f i ve t i mes t he 
pi pe di amet er  and must  be f r ee f r om any appr eci abl e f l at t eni ng,  wr i nkl i ng,  
or  t hi nni ng of  t he pi pe.   Mi t er i ng of  pi pe t o f or m el bows,  not chi ng 
st r ai ght  r uns t o f or m f ul l  s i zed t ees,  or  any si mi l ar  const r uct i on must  
not  be used.   Make br anch connect i ons wi t h wel di ng t ees,  except  f act or y 
made f or ged wel di ng br anch out l et s or  nozzl es havi ng i nt egr al  
r ei nf or cement s conf or mi ng t o ASME B31. 1 may be used.

3. 1. 3. 2   Cl ear ances f or  Wel di ng

Pr ovi de cl ear ances f r om wal l s,  cei l i ngs,  and f l oor s t o per mi t  t he 
i nst al l at i on of  j oi nt s.   The cl ear ances must  be at  l east  150 mm 6 i nches 
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f or  pi pe s i zes 100 mm 4 i nches and l ess,  250 mm 10 i nches f or  pi pe si zes 
over  100 mm 4 i nches,  and suf f i c i ent  i n cor ner s.   However ,  t he speci f i ed 
c l ear ances must  not  wai ve r equi r ement s f or  wel der s t o be qual i f i ed f or  t he 
posi t i ons t o be wel ded.

3. 1. 3. 3   Cl eani ng and Fl ushi ng Pr ocedur es

Bef or e j oi nt i ng and er ect i on of  pi pi ng or  t ubi ng,  t hor oughl y c l ean 
i nt er i or s of  pi pe sect i ons,  t ube,  and component s.   I n st eel  pi pe,  l oosen 
scal e and ot her  f or ei gn mat t er  by r appi ng shar pl y and expel  by wi r e br ush 
and swab.   Bl ow out  bot h st eel  pi pe and copper  t ube and component s wi t h 
compr essed ai r  at  689 kPa ( gage)  100 psi g or  mor e.   Mai nt ai n c l eanl i ness 
by c l osur e of  pi pe/ t ube openi ngs wi t h caps or  pl ugs.   Bef or e maki ng f i nal  
t er mi nal  connect i ons,  bl ow out  compl et e syst em wi t h compr essed ai r  at  689 
kPa ( gage)  100 psi g or  mor e.

3. 1. 3. 4   Changes i n Pi pe Si ze

Use r educi ng f i t t i ngs f or  changes i n pi pe si ze.   The use of  bushi ngs wi l l  
not  be per mi t t ed.   I n hor i zont al  l i nes,  65 mm 2 1/ 2 i nches and l ar ger ,  
r educi ng f i t t i ngs must  be of  t he eccent r i c t ype t o mai nt ai n t he bot t om of  
t he l i nes i n t he same pl ane.

3. 1. 3. 5   Dr ai nage and Fl exi bi l i t y

Compr essed ai r  pi pi ng must  be f r ee of  unnecessar y pocket s and pi t ched 
appr oxi mat el y 25 mm per  10 met er s 3 i nches per  100 f eet  i n t he di r ect i on 
of  f l ow t o l ow poi nt s.   Wher e pi pes must  be sl oped so t hat  condensat e 
f l ows i n opposi t e di r ect i on t o ai r  f l ow,  s l ope 50 mm per  10 met er s 6 
i nches per  100 f eet  or  gr eat er .   Pr ovi de f l exi bi l i t y  by use of  f i t t i ngs,  
l oops,  and of f set s i n pi pi ng.   I nst al l  br anches at  t op of  a mai n t o 
pr event  car r yover  of  condensat e and f or ei gn mat t er .

3. 1. 4   Thr eaded Joi nt s

Wher e possi bl e use pi pe wi t h f act or y cut  t hr eads,  ot her wi se cut  pi pe ends 
squar e,  r emove f i ns and bur r s,  and cut  t aper  pi pe t hr eads i n accor dance 
wi t h ASME B1. 20. 1.   Thr eads must  be smoot h,  c l ean,  and f ul l  cut .   Appl y 
t hr ead t ape t o mal e t hr eads onl y.   Wor k pi pi ng i nt o pl ace wi t hout  
spr i ngi ng or  f or c i ng.   Backi ng of f  t o per mi t  al i gnment  of  t hr eaded j oi nt s 
wi l l  not  be per mi t t ed.   Engage t hr eads so t hat  not  mor e t han t hr ee t hr eads 
r emai n exposed.

3. 1. 5   Wel di ng and Br azi ng Pr ocedur es

Per f or m wel di ng and br azi ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng 
qual i f i ed wel der s and wel di ng oper at or s and br azer s.   Do not  per f or m 
wel di ng and br azi ng when t he qual i t y of  t he compl et ed wel d or  br aze coul d 
be i mpai r ed by t he pr evai l i ng wor ki ng or  weat her  condi t i ons.   The 
Cont r act i ng Of f i cer  wi l l  det er mi ne when weat her  or  wor ki ng condi t i ons ar e 
unsui t abl e f or  wel di ng.   Wel di ng of  hanger s,  suppor t s,  and pl at es t o 
st r uct ur al  member s must  be i n accor dance wi t h AWS D1. 1/ D1. 1M.   

3. 1. 5. 1   Cl eani ng f or  Wel di ng and Br azi ng

Sur f aces t o be wel ded or  br azed must  be f r ee f r om l oose scal e,  s l ag,  r ust ,  
pai nt ,  oi l ,  and ot her  f or ei gn mat er i al .   Joi nt  sur f aces must  be smoot h and 
f r ee f r om def ect s whi ch mi ght  af f ect  pr oper  wel di ng.   Cl ean each l ayer  of  
wel d met al  t hor oughl y by wi r e br ushi ng,  gr i ndi ng,  or  chi ppi ng pr i or  t o 
i nspect i on or  deposi t i on of  addi t i onal  wel d met al .
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3. 1. 5. 2   St r ess Cr acki ng Dur i ng Br azi ng

For  mat er i al  suscept i bl e t o st r ess cor r osi on cr acki ng f r om mol t en br azi ng 
f i l l er  met al ,  avoi d appl y i ng st r ess dur i ng br azi ng.

3. 1. 5. 3   Wel di ng or  Br azi ng of  Val ves

Wel di ng or  Br azi ng of  Val ves:   Di sassembl e val ves subj ect  t o damage f r om 
heat  dur i ng wel di ng or  br azi ng and r eassembl e af t er  i nst al l at i on.   Open 
val ves t wo or  t hr ee t ur ns of f  t he seat  when not  subj ect  t o heat  damage 
dur i ng wel di ng or  br azi ng;  do not  backseat  val ve.

3. 1. 6   Fl ar e Fi t t i ngs

Pr ovi de f l ar e f i t t i ngs onl y wher e necessar y t o connect  copper  t ubi ng t o 
equi pment .   Use shor t  sect i ons of  anneal ed t ubi ng sol der ed or  br azed t o 
har d dr awn t ubi ng usi ng coupl i ngs on expanded ends on t he anneal ed t ubi ng 
made wi t h speci al  t ool s desi gned f or  t hat  pur pose.   Make f l ar es wi t h t he 
appr opr i at e f l ar i ng t ool s.   Cut  anneal ed t ubi ng onl y wi t h cut t i ng wheel  
t ool .   Do not  r eam out  i nsi de bur r  or  l i p l ef t  by t he cut t i ng wheel  but  
f ol d back l i p wi t h f l ar e t ool  t o f or m seal / gasket  i nsi de f l ar e.   When new,  
t he f l ar e shoul d cover  not  mor e t han 75 per cent  of  t he f l ar e seat i ng 
sur f ace of  ei t her  t he mal e or  f emal e f l ar e f i t t i ngs.   Put  t he f l ar e nut  on 
t he t ube bef or e maki ng t he f l ar e.

3. 1. 7   Val ves

ASME B31. 1.   I nst al l  val ves at  t he l ocat i ons i ndi cat ed and el sewher e as 
r equi r ed f or  t he pr oper  f unct i oni ng of  t he syst em.

3. 1. 7. 1   Gat e Val ves

Pr ovi de gat e val ves unl ess ot her wi se di r ect ed.   I nst al l  val ves i n 
posi t i ons accessi bl e f or  oper at i on and r epai r .   I nst al l  val ve wi t h st em 
hor i zont al  or  above.

3. 1. 7. 2   Gl obe Val ves

I nst al l  gl obe val ves so t hat  t he pr essur e wi l l  be bel ow t he di sk.   I nst al l  
gl obe val ves wi t h t he st ems ver t i cal .

3. 1. 7. 3   Pr essur e- Reduci ng Val ves

Pr ovi de compr essed ai r  ent er i ng each pr essur e- r educi ng val ve wi t h a 
st r ai ner .   Pr ovi de each pr essur e- r educi ng val ve uni t  wi t h t wo bl ock val ves 
and wi t h a gl obe or  angl e bypass val ve and bypass pi pe.   Pr ovi de a bypass 
ar ound a r educi ng val ve of  r educed si ze t o r est r i ct  i t s  capaci t y t o 
appr oxi mat el y t hat  of  t he r educi ng val ve.   Pr ovi de each pr essur e r educi ng 
val ve uni t  wi t h an i ndi cat i ng gage t o show t he r educed pr essur e,  and a 
saf et y val ve on t he l ow pr essur e s i de.   These r equi r ement s do not  appl y t o 
smal l  pr essur e r egul at i ng val ves used t o adj ust  pr essur e f or  pneumat i c 
equi pment .

3. 1. 8   Hanger s and Suppor t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See NAVFAC P- 355,  " Sei smi c Desi gn f or  
Bui l di ngs, "  Chapt er  10,  " Mechani cal  and El ect r i cal  
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El ement s, "  f or  cal cul at i ng pi pe suppor t  spaci ng f or  
schedul es not  shown.   Del et e Tabl e I  and r ef er ence 
t o sei smi c r equi r ement s i f  not  r equi r ed.

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

Sel ect i on,  f abr i cat i on and i nst al l at i on of  pi pi ng hanger s and suppor t s 
must  conf or m t o MSS SP- 58,  MSS SP- 69 [ except  t hat  spaci ng of  t he hanger s 
and suppor t s must  be as per  Tabl e I . ]  [ Pr ovi de sei smi c r est r ai nt s f or  
pi pi ng i n accor dance wi t h PPI C Sei smi c Rest r ai nt . ]

TABLE I .   MAXI MUM SPAN FOR PI PE ( METERS)

DI AMETER MM STD.  WT.  STEEL 
PI PE SCHEDULE 40

EX.  STRONG 
STEEL PI PE 
SCHEDULE 80

COPPER TUBE 
TYPE K

COPPER TUBE 
TYPE L

15 1. 50 1. 50 1. 10 1. 00

20 1. 75 1. 75 1. 30 1. 30

25 2. 00 2. 00 1. 50 1. 45

40 2. 30 2. 35 1. 75 1. 70

50 2. 60 2. 60 2. 00 2. 00

65 2. 80 2. 90 2. 20 2. 10

80 3. 10 3. 20 3. 35 2. 30

90 3. 35 3. 35 2. 50 2. 50

100 3. 50 3. 60 2. 75 2. 70

125 3. 90 3. 90 3. 05 2. 90

150 4. 20 4. 25 3. 25 3. 20

200 4. 70 4. 90

250 5. 20 5. 30

300 5. 55 5. 80

TABLE I .   MAXI MUM SPAN FOR PI PE ( FEET- I NCHES)

DI AMETER 
I NCHES

STD.  WT.  STEEL 
PI PE SCHEDULE 
40

EX.  STRONG 
STEEL PI PE 
SCHEDULE 80

COPPER TUBE 
TYPE K

COPPER TUBE TYPE 
L

1/ 2 5' - 0" 5' - 0" 3' - 9" 3' - 9"
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TABLE I .   MAXI MUM SPAN FOR PI PE ( FEET- I NCHES)

DI AMETER 
I NCHES

STD.  WT.  STEEL 
PI PE SCHEDULE 
40

EX.  STRONG 
STEEL PI PE 
SCHEDULE 80

COPPER TUBE 
TYPE K

COPPER TUBE TYPE 
L

3/ 4 5' - 9" 5' - 9" 4' - 3" 4' - 3"

1 6' - 6" 6' - 6" 5' - 0" 4' - 9"

1- 1/ 2 7' - 6" 7' - 9" 5' - 9" 5' - 6"

2 8' - 6" 8' - 6" 6' - 6" 6' - 6"

2- 1/ 2 9' - 3" 9' - 6" 7' - 3" 7' - 0"

3 10' - 3" 10' - 6" 7' - 9" 7' - 6"

3- 1/ 2 11' - 0" 11' - 0" 8' - 3" 8' - 3"

4 11' - 6" 11' - 9" 9' - 0" 8' - 9"

5 12' - 9" 13' - 0" 10' - 0" 9' - 6"

6 13' - 9" 14' - 0" 10' - 9" 10' - 6"

8 15' - 6" 16' - 0"

10 17' - 0" 17' - 6"

12 18' - 3" 19' - 0"

3. 1. 9   Pr essur e Gages

Pr ovi de pr essur e gages wi t h a shut - of f  val ve or  pet cock i nst al l ed bet ween 
t he gage and t he l i ne.

3. 1. 10   St r ai ner s

Pr ovi de st r ai ner s wi t h meshes sui t abl e f or  t he ser vi ces wher e i ndi cat ed,  
or  wher e di r t  mi ght  i nt er f er e wi t h t he pr oper  oper at i on of  val ve par t s,  
or i f i ces,  or  movi ng par t s of  equi pment .

3. 1. 11   Equi pment  Foundat i ons

Pr ovi de equi pment  f oundat i ons of  suf f i c i ent  s i ze and wei ght  and of  pr oper  
desi gn t o pr ecl ude shi f t i ng of  equi pment  under  oper at i ng condi t i ons or  
under  any abnor mal  condi t i ons whi ch coul d be i mposed upon t he equi pment .   
Pr ovi de f oundat i ons whi ch meet  t he r equi r ement s of  t he equi pment  
manuf act ur er ,  and when r equi r ed by t he Cont r act i ng Of f i cer ,  obt ai n f r om 
t he equi pment  manuf act ur er  appr oval  of  t he f oundat i on desi gn and 
const r uct i on f or  t he equi pment  i nvol ved.   Equi pment  v i br at i on must  be 
mai nt ai ned wi t hi n accept abl e l i mi t s,  and must  be sui t abl y dampened and 
i sol at ed.
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3. 1. 12   Equi pment  I nst al l at i on

I nst al l  equi pment  st r i ct l y i n accor dance wi t h t hese speci f i cat i ons,  and 
t he manuf act ur er s '  i nst al l at i on i nst r uct i ons.   Gr out  equi pment  mount ed on 
concr et e f oundat i ons bef or e pi pi ng i s i nst al l ed.   I nst al l  pi pi ng i n a 
manner  t hat  does not  pl ace a st r ai n on any of  t he equi pment .   Do not  bol t  
f l anged j oi nt s t i ght  unl ess t hey mat ch pr oper l y.   Ext end expansi on bends 
adequat el y bef or e i nst al l at i on.   Gr ade,  anchor ,  gui de and suppor t  pi pi ng 
wi t hout  l ow pocket s.

3. 1. 13   Cl eani ng of  Syst em

Cl ean t he var i ous syst em component s bef or e f i nal  c l osi ng as t he 
i nst al l at i ons ar e compl et ed.   Remove f or ei gn mat t er  f r om equi pment  and 
sur r oundi ng ar eas.   Pr el i mi nar y or  f i nal  t est s wi l l  not  be per mi t t ed unt i l  
t he c l eani ng i s appr oved by t he Cont r act i ng Of f i cer .

3. 1. 14   Pi pe Sl eeves

Pr ovi de pi pe sl eeves wher e pi pes and t ubi ng pass t hr ough masonr y or  
concr et e wal l s,  f l oor s,  r oof s,  and par t i t i ons.   Hol d s l eeves secur el y i n 
pr oper  posi t i on and l ocat i on bef or e and dur i ng const r uct i on.   Sl eeves must  
be of  suf f i c i ent  l engt h t o pass t hr ough ent i r e t hi ckness of  wal l s,  
par t i t i ons,  or  s l abs.   Ext end sl eeves i n f l oor  s l abs 50 mm 2 i nches above 
t he f i ni shed f l oor .   Pack space bet ween t he pi pe or  t ubi ng and t he sl eeve 
f i r ml y wi t h oakum and caul k bot h ends of  t he s l eeve wi t h el ast i c cement .

3. 1. 15   Fl oor ,  Wal l ,  and Cei l i ng Pl at es

Pr ovi de chr omi um- pl at ed st eel  or  ni ckel - pl at ed cast  i r on pl at es on pi pes 
passi ng t hr ough f l oor s and par t i t i ons of  f i ni shed r ooms.   Pr ovi de pai nt ed 
cast - i r on,  mal l eabl e i r on,  or  st eel  f or  ot her  ar eas.

3. 1. 16   Fl ashi ng f or  Bui l di ngs

Pr ovi de f l ashi ng [ as r equi r ed]  [ i n accor dance wi t h Sect i on 07 60 00 
FLASHI NG AND SHEET METAL]  wher e pi pes pass t hr ough bui l di ng r oof s and 
out si de wal l s.

3. 1. 17   Uni ons and Fl anges

Pr ovi de uni ons and f l anges wher e necessar y t o per mi t  easy di sconnect i on of  
pi pi ng and appar at us,  and as i ndi cat ed.   Pr ovi de a uni on f or  each 
connect i on havi ng a scr ewed- end val ve.   [ Pr ovi de uni ons or  f l anges not  
f ar t her  apar t  t han 30 met er s 100 f eet . ]   [ Pr ovi de uni ons or  f l anges as 
i ndi cat ed. ]  Pr ovi de uni ons on pi pi ng under  50 mm 2 i nches i n di amet er ,  and 
pr ovi de f l anges on pi pi ng 50 mm 2 i nches and over  i n di amet er .   I nst al l  
di el ect r i c uni ons or  f l anges bet ween f er r ous and non- f er r ous pi pi ng,  
equi pment ,  and f i t t i ngs;  except  t hat  br onze val ves and f i t t i ngs may be 
used wi t hout  di el ect r i c coupl i ngs f or  f er r ous- t o- f er r ous or  non- f er r ous t o 
non- f er r ous connect i ons.

3. 1. 18   Pai nt i ng of  Pi pi ng and Equi pment

Pai nt  pi pi ng and equi pment  i n accor dance wi t h Sect i on 09 90 00 PAI NTS AND 
COATI NGS.
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3. 1. 19   I dent i f i cat i on of  Pi pi ng

I dent i f y pi pi ng i n accor dance wi t h PFI  ES 22.   Use commer ci al l y 
manuf act ur ed pi pi ng i dent i f i cat i on l abel s.   Space i dent i f i cat i on mar ki ng 
on r uns not  f ar t her  apar t  t han 15 met er s 50 f eet .   Pr ovi de t wo copi es of  
t he pi pi ng i dent i f i cat i on code f r amed under  gl ass and i nst al l  wher e 
di r ect ed.

3. 1. 20   War ni ng and I dent i f i cat i on Tape

Coor di nat e i nst al l at i on of  ut i l i t y  war ni ng and i dent i f i cat i on t ape wi t h 
backf i l l  oper at i on.   Pr ovi de t ape above bur i ed l i nes at  a dept h of  200 t o 
300 mm 8 t o 12 i nches bel ow f i ni sh gr ade.

3. 2   CLEANI NG SI LVERBRAZED PI PI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al l  s i l ver br azed pi pi ng,  i ncl udi ng l ow 
pr essur e syst ems,  shoul d be cl eaned t o pr ecl ude 
cor r osi on f r om r esi dual  br azi ng f l ux.

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

Cl ean si l ver br azed pi pi ng t o r emove r esi dual  f l ux r emai ni ng i n t he syst em 
af t er  f abr i cat i on.   Use one of  t he pr ocedur es bel ow.   The hot  f l ush and 
hot  r eci r cul at i ng f l ush ar e pr ef er r ed.   Mi ni mum f l ow r at e t hr ough any par t  
of  t he syst em i n l i t er s per  second gal l ons per  mi nut e must  be 0. 0037 1. 5 
t i mes t he i nsi de di amet er  of  t he pi pe i n mm i nches.   For  any f l ushi ng 
met hod used,  t he syst em must  be f ul l  of  wat er  so t hat  j oi nt s ar e 
compl et el y submer ged at  al l  t i mes.

3. 2. 1   Hot  Fl ushi ng Met hod

Hot  f l ush t he syst em f or  one hour  usi ng heat ed f r esh wat er .   No par t  of  
t he syst em must  go bel ow 43 degr ees C 110 degr ees F.

3. 2. 2   Hot  Reci r cul at i ng Fl ush Met hod

Per f or m hot  r eci r cul at i ng f l ush f or  one hour .   Heat  wat er  dur i ng f l ushi ng 
so t hat  no par t  of  t he syst em f al l s bel ow 43 degr ees C 110 degr ees F.   
Af t er  compl et i ng t he hot  r eci r cul at i ng f l ush,  f l ush t he syst em wi t h col d 
f r esh wat er  f or  15 mi nut es.

3. 2. 3   Col d Soak Met hod

Col d soak t he syst em usi ng f r esh wat er  at  not  l ess t han 15. 50 degr ees C 60 
degr ees F f or  12 hour s.   Fol l owi ng t he 12 hour  soak,  f l ush t he syst em wi t h 
f r esh wat er  at  not  l ess t han 15. 50 degr ees C 60 degr ees F f or  4 hour s.

3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Exami nat i ons

3. 3. 1. 1   Wel di ng Exami nat i ons

[ The Cont r act or  must ]  [ The Gover nment  wi l l ]  per f or m vi sual  exami nat i ons t o 
det ect  sur f ace and i nt er nal  di scont i nui t i es i n compl et ed wel ds.   NDE on 
pi pi ng wel ds cover ed by ASME B31. 9 i s v i sual  i nspect i on onl y.   Ver i f y 
pi pi ng wel ds meet  t he accept ance cr i t er i a.   Submi t  a NDE r epor t  meet i ng 
t he r equi r ement s speci f i ed i n ASME B31. 9.   Vi sual l y exami ne al l  wel ds.   
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When exami nat i on i ndi cat es def ect s i n a wel d j oi nt ,  t he wel d must  be 
r epai r ed by a qual i f i ed wel der .  Remove and r epl ace def ect s as speci f i ed i n 
ASME B31. 1,  unl ess ot her wi se speci f i ed.   Repai r  def ect s di scover ed bet ween 
wel d passes bef or e addi t i onal  wel d mat er i al  i s  deposi t ed.   Whenever  a 
def ect  i s  r emoved,  and r epai r  by wel di ng i s not  r equi r ed,  bl end t he 
af f ect ed ar ea i nt o t he sur r oundi ng sur f ace,  el i mi nat i ng shar p not ches,  
cr evi ces,  or  cor ner s.   Af t er  def ect  r emoval  i s  compl et e and bef or e 
r ewel di ng,  exami ne t he ar ea by t he same met hods whi ch f i r st  r eveal ed t he 
def ect  t o ensur e t hat  t he def ect  has been el i mi nat ed.   Af t er  r ewel di ng,  
r eexami ne t he r epai r ed ar ea by t he same t est  met hods or i gi nal l y used f or  
t hat  ar ea.   Any i ndi cat i on of  a def ect  must  be r egar ded as a def ect  unl ess 
r eeval uat i on by sur f ace condi t i oni ng and r eexami nat i on shows t hat  no 
unaccept abl e def ect s ar e pr esent .   The use of  any f or ei gn mat er i al  t o 
mask,  f i l l  i n,  seal ,  or  di sgui se wel di ng def ect s wi l l  not  be per mi t t ed.

3. 3. 1. 2   Br azi ng Exami nat i ons

The Cont r act or  must  per f or m br azi ng exami nat i ons.   Vi sual l y exami ne al l  
compr essed ai r  syst ems as f ol l ows:

a.   Check br azed j oi nt  f i t - up.   Di amet r i cal  c l ear ances must  conf or m t o 
br azi ng pr ocedur e r equi r ement s.

b.   Check base mat er i al  of  pi pe and f i t t i ng f or  conf or mance t o t he 
appl i cabl e dr awi ng or  speci f i cat i on.

c.   Check gr ade of  br azi ng al l oy f or  conf or mance t o t he br azi ng pr ocedur e 
bef or e f i t - up or  br azi ng.

d.   Check compl et ed br azed j oi nt  f or  a compl et e r i ng of  br azi ng al l oy 
bet ween t he out si de sur f ace of  t he pi pe and t he f ace of  t he f i t t i ng,  
and f or  a v i s i bl e f i l l et .

e.   Check st ai nl ess st eel  and ot her  suscept i bl e mat er i al  f or  evi dence of  
st r ess cr acks.   Check i nsi de of  j oi nt  i f  possi bl e wi t h bor escope or  
ot her  ai ds.

Def ect i ve j oi nt s may be r epai r ed.   However ,  no mor e t han t wo at t empt s t o 
r epai r  by r eheat i ng and addi t i onal  f ace f eedi ng of  br azi ng f i l l er  met al  
wi l l  be per mi t t ed,  af t er  whi ch t he def ect i ve j oi nt  must  be unsweat ed,  
r epr epar ed as a new j oi nt ,  exami ned f or  def ect s on pi pe and f i t t i ngs,  and 
r ebr azed.

3. 3. 2   Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  ai r  ( pr essur e)  dr op t est s ar e used f or  
syst em accept ance,  assur e l eakages at  accept abl e 
r at es t hr ough val ves ( or  ot her  component s)  ar e not  
causi ng pr essur e dr op.   Most  har d- seat ed val ves have 
some al l owabl e l eakage r at e ( about  10 cubi c 
cent i met er s 0. 0026 gal  per  hour  of  wat er  per  25 mm 
one i nch of  val ve s i ze or  3 l i t er s per  hour  0. 1 
cubi c f eet  per  hour  of  gas per  mm i nch of  val ve 
s i ze) .   Del et e check f or  cr oss- connect i on i f  onl y 
one t ype of  syst em i s i nvol ved i n pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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3. 3. 2. 1   Gener al  Requi r ement s,  Test i ng

Per f or m t est i ng af t er  c l eani ng.   Cont r act or  must  pr ovi de ever yt hi ng 
r equi r ed f or  t est s.  Test s must  be subj ect  t o t he appr oval  of  t he 
Cont r act i ng Of f i cer .   Cal i br at e t he t est  pr essur e gages wi t h a dead wei ght  
t est er  wi t hi n [ 15]  [ _____]  days bef or e use and cer t i f y by i ni t i al  and dat e 
on a st i cker  appl i ed t o di al  f ace.   [ Pr essur i ze each pi pi ng syst em 
i ndi v i dual l y and check t o assur e t hat  t her e ar e no cr oss- connect i ons 
bet ween di f f er ent  syst ems pr i or  t o hydr ost at i c and oper at i onal  t est s. ]

3. 3. 2. 2   Hydr ost at i c Test s and Leak Ti ght ness Test s

a.   Pr el i mi nar y Pr epar at i on

Remove or  i sol at e f r om t he syst em t he compr essor ,  ai r  dr yer ,  f i l t er s,  
i nst r ument s,  and equi pment  whi ch woul d be damaged by wat er  dur i ng 
hydr ost at i c t est s and r ei nst al l  af t er  successf ul  compl et i on of  t est s.

b.   Per f or mance of  Hydr ost at i c Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y or  show on t he dr awi ngs t he desi gn 
wor ki ng pr essur e of  each syst em i n t he pr oj ect .

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

Hydr ost at i cal l y t est  pi pi ng syst ems i n accor dance wi t h ASME B31. 1.   Vent  
or  f l ush ai r  f r om t he pi pi ng syst em.   Pr essur i ze syst em f or  10 mi nut es 
wi t h wat er  at  one and one- hal f  t i mes desi gn wor ki ng pr essur e,  t hen r educe 
t o desi gn wor ki ng pr essur e and check f or  l eaks and weeps.

c.   Compr essed Ai r  Leak Test

Af t er  sat i sf act or y compl et i on of  hydr ost at i c pr essur e t est ,  bl ow syst ems 
dr y wi t h c l ean,  oi l - f r ee compr essed ai r ,  and t est  wi t h c l ean,  dr y ai r  at  
desi gn wor ki ng pr essur e.   Br ush j oi nt s wi t h soapy wat er  sol ut i on t o check 
f or  l eaks.   I nst al l  a cal i br at ed t est  pr essur e gage i n pi pi ng syst em t o 
obser ve any l oss i n pr essur e.   Mai nt ai n r equi r ed t est  pr essur e f or  a 
suf f i c i ent  l engt h of  t i me t o enabl e an i nspect i on of  j oi nt s and 
connect i ons.

3. 3. 2. 3   Oper at i onal  Test s

Test  equi pment  as i n ser vi ce t o det er mi ne compl i ance wi t h cont r act  
r equi r ement s and war r ant y.   Dur i ng t he t est s,  t est  equi pment  under  ever y 
condi t i on of  oper at i on.   Test  saf et y cont r ol s t o demonst r at e per f or mance 
of  t hei r  r equi r ed f unct i on.   Compl et el y t est  syst em f or  compl i ance wi t h 
speci f i cat i ons.

3. 4   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

Pr ovi de [ 2]  [ _____]  man- days of  i nst r uct i on t o [ 2]  [ _____]  Gover nment  
per sonnel  i n accor dance wi t h Sect i on 23 03 00. 00 20 BASI C MECHANI CAL 
MATERI ALS AND METHODS f or  each t ype of  compr essor  and compr essed ai r  dr yer  
i n t he pr oj ect .

        - -  End of  Sect i on - -
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