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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  i nsul at ed abovegr ound heat  
di st r i but i on syst em ( hot  wat er  syst ems t o 216 
degr ees C 420 degr ees F and st eam syst ems t o 1. 72 MPa
 250 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) .

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Abovegr ound heat  di st r i but i on syst em shoul d 
be consi der ed f or  use i n l i eu of  under gr ound heat  
di st r i but i on syst ems due gener al l y t o l onger  l i f e 
and l ower  mai nt enance and shoul d be ut i l i zed 
wher ever  oper at i ons and l ocal  condi t i ons per mi t .

Due t o t he s i mi l ar i t y of  a hi gh t emper at ur e hot  
wat er  syst em and a st eam syst em,  no at t empt  was made 
t o encl ose i n br acket s al l  i nf or mat i on whi ch may 
di f f er ent i at e one syst em f r om t he ot her .   I n t he 
event  t hat  onl y one t ype of  di st r i but i on syst em i s 
r equi r ed t hi s gui de speci f i cat i on must  be edi t ed t o 
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ensur e t hat  al l  i nf or mat i on not  appl i cabl e t o t he 
desi gn i s del et ed.   Thi s may r equi r e t hat  some 
par agr aphs be del et ed and ot her s r enumber ed.

The Cont r act  dr awi ngs wi l l  pr ovi de t he f ol l owi ng 
i nf or mat i on on t he abovegr ound heat  di st r i but i on 
syst em as appl i cabl e:   ( 1)  di mensi ons on al l  r uns of  
pi pe;  ( 2)  el evat i on of  t he pi pe al ong t he syst ems 
pat h;  ( 3)  s i zes of  pi pes;  ( 4)  syst em oper at i ng 
t emper at ur e and pr essur e;  ( 5) t ypes of  check val ves 
used;  ( 6)  col d set  di mensi ons of  expansi on l oops and 
Z- and L- bends;  ( 7)  how changes i n pi pe di r ect i on ar e 
t o be made;  ( 8)  any changes i n pi pe pi t ch f r om t he 
usual  20 mm per  10 m 1 i nch per  40 f eet ;  ( 9)  
abovegr ound heat  di st r i but i on syst em suppor t  and 
pi pe suppor t  spaci ng,  l ocat i ons and det ai l s;  and 
( 10)  ot her  per t i nent  i nf or mat i on and det ai l s 
r equi r ed t o c l ear l y show t he i nt ent  of  t he 
abovegr ound heat  di st r i but i on syst em.   Al so i ndi cat e 
any obst r uct i ons i n t he pat h of  t he abovegr ound heat  
di st r i but i on syst em t he Cont r act or  may have t o wor k 
ar ound.

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

1. 1   SUMMARY

Thi s speci f i cat i on cover s t he f ur ni shi ng of  mat er i al s f or  and t he 
i nst al l at i on of  an i nsul at ed abovegr ound heat  di st r i but i on syst em.   The 
cont r act  dr awi ngs show t he ar r angement  of  pi pi ng,  suppor t s and t he r out i ng 
of  t he heat  di st r i but i on syst em.   Ot her  det ai l s,  such as s i zes of  pi pi ng,  
l ocat i on of  expansi on l oops,  l ocat i on of  val ves and i t ems of  equi pment ,  
ar e al so shown on t he cont r act  dr awi ngs.   Thi s speci f i cat i on cover s t he 
i nst al l at i on of  t he syst em 150 mm 6 i nches i nt o t he bui l di ng whi ch i t  
ser ves.

1. 2   REFERENCES

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

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

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

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
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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.

ALLI ANCE FOR TELECOMMUNI CATI ONS I NDUSTRY SOLUTI ONS ( ATI S)

ATI S ANSI  O5. 1 ( 2017)  Wood Pol es - -  Speci f i cat i ons & 
Di mensi ons

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 B1. 20. 2M ( 2006;  R 2011)  Pi pe Thr eads,  60 Deg.  
Gener al  Pur pose ( Met r i c)

ASME B16. 5 ( 2020)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

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

ASME B31. 1 ( 2022)  Power  Pi pi ng

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 WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA P5 ( 2015)  St andar d f or  Wat er bor ne 
Pr eser vat i ves

AWPA U1 ( 2023)  Use Cat egor y Syst em:  User  
Speci f i cat i on f or  Tr eat ed Wood

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 A105/ A105M ( 2021)  St andar d Speci f i cat i on f or  Car bon 
St eel  For gi ngs f or  Pi pi ng Appl i cat i ons

ASTM A106/ A106M ( 2019a)  St andar d Speci f i cat i on f or  
Seaml ess Car bon St eel  Pi pe f or  
Hi gh- Temper at ur e Ser vi ce

ASTM A167 ( 2011)  St andar d Speci f i cat i on f or  
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St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
St r i p

ASTM A234/ A234M ( 2023a)  St andar d Speci f i cat i on f or  Pi pi ng 
Fi t t i ngs of  Wr ought  Car bon St eel  and Al l oy 
St eel  f or  Moder at e and Hi gh Temper at ur e 
Ser vi ce

ASTM A475 ( 2022)  St andar d Speci f i cat i on f or  
Met al l i c- Coat ed St eel  Wi r e St r and

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B650 ( 1995;  R 2023)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Engi neer i ng Chr omi um 
Coat i ngs on Fer r ous Subst r at es

ASTM C195 ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Ther mal  I nsul at i ng Cement

ASTM C449 ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Hydr aul i c- Set t i ng Ther mal  
I nsul at i ng and Fi ni shi ng Cement

ASTM C533 ( 2017;  R 2023)  St andar d Speci f i cat i on f or  
Cal c i um Si l i cat e Bl ock and Pi pe Ther mal  
I nsul at i on

ASTM C547 ( 2022a)  St andar d Speci f i cat i on f or  Mi ner al  
Fi ber  Pi pe I nsul at i on

ASTM C552 ( 2022)  St andar d Speci f i cat i on f or  Cel l ul ar  
Gl ass Ther mal  I nsul at i on

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM F1139 ( 1988;  R 2019)  St eam Tr aps and Dr ai ns

EXPANSI ON JOI NT MANUFACTURERS ASSOCI ATI ON ( EJMA)

EJMA St ds ( 2015)  ( 10t h Ed)  EJMA St andar ds

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

MSS SP- 45 ( 2020)  Bypass and Dr ai n Connect i ons

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- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
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Val ves

MSS SP- 83 ( 2014)  Cl ass 3000 St eel  Pi pe Uni ons Socket  
Wel di ng and Thr eaded

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

NFPA 90A ( 2024)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

UNDERWRI TERS LABORATORI ES ( UL)

UL 723 ( 2020)  UL St andar d f or  Saf et y Test  f or  
Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

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.

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

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  
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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- 02 Shop Dr awi ngs

Mat er i al s and Equi pment

SD- 03 Pr oduct  Dat a

Mat er i al s and Equi pment ;  G[ ,  [ _____] ]

Pr ocedur es and Wel der s

SD- 04 Sampl es

I nsul at i on Syst ems

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

Di st r i but i on Syst em;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he need exi st s f or  mor e st r i ngent  wel di ng 
r equi r ement s,  such as nondest r uct i ve t est i ng,  del et e 
t he sent ences wi t hi n t he f i r st  set  of  br acket s.

I f  t he r ef er enced speci f i cat i on sect i ons ar e not  t o 
be i ncl uded i n t he pr oj ect  speci f i cat i ons,  
appl i cabl e par agr aphs f r om t he r ef er enced sect i ons 
must  be i ncor por at ed i nt o t hi s speci f i cat i on.

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

[ Wel d pi pi ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng per f or mance 
qual i f i ed wel der s and wel di ng oper at or s.   Qual i f y pr ocedur es and wel der s 
i n accor dance wi t h ASME BPVC SEC I X.   Submi t  [ _____]  copi es of  qual i f i ed 
pr ocedur es and l i s t s of  names and i dent i f i cat i on symbol s of  qual i f i ed 
wel der s and wel di ng oper at or s,  pr i or  t o wel di ng oper at i ons.   Wel di ng 
pr ocedur es qual i f i ed by ot her s,  and wel der s and wel di ng oper at or s 
qual i f i ed by anot her  empl oyer  may be accept ed as per mi t t ed by ASME B31. 1.   
Not i f y Cont r act i ng Of f i cer  24 hour s i n advance of  t est s t o be per f or med at  
t he wor k s i t e,  i f  possi bl e.   The wel der  or  wel di ng oper at or  must  appl y t he 
per sonal l y assi gned symbol  near  each wel d made as a per manent  r ecor d.   
Wel d st r uct ur al  member s i n accor dance wi t h Sect i on 05 05 23. 16 STRUCTURAL 
WELDI NG. ]  [ Wel di ng and nondest r uct i ve t est i ng pr ocedur es ar e speci f i ed i n 
Sect i on 40 05 13. 96 WELDI NG PROCESS PI PI NG. ]

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Af t er  del i ver y t o t he j obsi t e,  pr ot ect  mat er i al s and equi pment  f r om 
anyt hi ng whi ch coul d cause damage t o t he mat er i al  or  equi pment .   Seal  pi pe 
at  each end t o keep t he i nt er i or  c l ean and f r ee of  di r t  and debr i s.   Keep 
f i t t i ngs t oget her  wi t h t hei r  i nt er i or  sur f aces cl ean at  al l  t i mes.   Keep 
al l  st or ed i nsul at i on dr y and cl ean.
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PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  
manuf act ur er s r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s and 
t hat  essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use at  
l east  2 year s pr i or  t o bi d openi ng.   Submi t  compl et e f abr i cat i on and 
assembl y dr awi ngs f or  al l  par t s of  t he wor k i n suf f i c i ent  det ai l  t o check 
conf or mi t y wi t h t he r equi r ement s of  t he cont r act  document s.   Show t he 
pr oposed l ayout  f or  t he abovegr ound heat  di st r i but i on syst em,  i ncl udi ng 
pr ovi s i ons f or  pi pe expansi on,  pi pe anchor s and gui des,  and suppor t s i n 
pl an vi ews and pi pe pr of i l e el evat i ons.   I ncl ude dat a composed of  cat al og 
cut s,  br ochur es,  c i r cul ar s,  speci f i cat i ons and pr oduct  dat a,  and pr i nt ed 
i nf or mat i on i n suf f i c i ent  det ai l  and scope,  det ai l s and cal cul at i ons,  wi t h 
expansi on st r ess cal cul at i ons,  r equi r ed t o demonst r at e t hat  t he syst em has 
been coor di nat ed and wi l l  pr oper l y f unct i on as a uni t .   Ensur e equi pment  
i s suppor t ed by a ser vi ce or gani zat i on t hat  i s,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.

2. 2   PI PI NG

2. 2. 1   Gener al

Unl ess ot her wi se speci f i ed,  pr ovi de st eel  pi pe,  f i t t i ngs,  val ves,  and 
pi pi ng accessor i es conf or mi ng t o t he r equi r ement s of  ASME B31. 1,  and 
sui t abl e f or  [ t he i ndi cat ed pr essur e and t emper at ur e r equi r ement s]  
[ _____] .   Wel d j oi nt s f or  f er r ous pi pi ng,  except  t hat  j oi nt s 19 mm 3/ 4 
i nches and smal l er  may be t hr eaded.   Seal  wel d hi gh t emper at ur e hot  wat er  
syst em t hr eaded j oi nt s.   Pr ovi de seaml ess or  el ect r i c r esi st ance wel ded 
pi pe conf or mi ng t o ASTM A53/ A53M or  ASTM A106/ A106M,  Gr ade B.   Pr ovi de 
seaml ess st eel  pi pe 40 mm 1- 1/ 2 i nches i n di amet er  and smal l er  conf or mi ng 
t o ASTM A106/ A106M,  Gr ade B.

2. 2. 2   Suppl y Pi pe

[ St eam]  [ Hi gh t emper at ur e hot  wat er ]  [ Hi gh t emper at ur e hot  wat er  r et ur n]  
[ St eam and hi gh t emper at ur e hot  wat er ]  pi pes must  be bl ack st eel  Schedul e 
40 wi t h pl ai n end bevel ed.   Nomi nal  pi pe s i zes 25 mm 1 i nch and bel ow must  
be Schedul e 80.

2. 2. 3   Condensat e Ret ur n Pi pes

Pr ovi de condensat e r et ur n pi pes consi st i ng of  bl ack st eel ,  Schedul e 80 
wi t h pl ai n end bevel ed.

2. 2. 4   Dr i p,  Vent ,  Rel i ef ,  and Gauge Pi pe

Pr ovi de dr i p,  vent ,  r el i ef ,  and gauge connect i ng pi pe and t hr eaded pi pe 
consi st i ng of  bl ack st eel ,  Schedul e 80.

2. 3   FI TTI NGS

2. 3. 1   Thr eaded Fi t t i ngs

Pr ovi de t hr eaded f i t t i ngs conf or mi ng t o t he r equi r ement s of  ASME B16. 11,  
Pr essur e Cl ass 3000.
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2. 3. 2   Uni ons

Pr ovi de uni ons conf or mi ng t o t he r equi r ement s of  MSS SP- 83.

2. 3. 3   Wel di ng Fi t t i ngs

Pr ovi de wel di ng f i t t i ngs conf or mi ng t o t he r equi r ement s of  ASTM A105/ A105M
/  or  ASTM A234/ A234M.   Al so conf or m t o ASME B16. 9 f or  but t wel d f i t t i ngs 
and ASME B16. 11 f or  socket - wel d f i t t i ngs.   Use l ong r adi us but t wel di ng 
el bows conf or mi ng t o ASME B16. 9 whenever  space per mi t s.

2. 3. 4   Pi pe Thr eads

Pr ovi de pi pe t hr eads conf or mi ng t o ASME B1. 20. 2MASME B1. 20. 1.   Ensur e pi pe 
t o be t hr eaded i s Schedul e 80.

2. 4   VALVES

2. 4. 1   Gener al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appr opr i at e val ves f or  t he 
oper at i ng t emper at ur es and pr essur es of  al l  syst ems 
i n t he pr oj ect .   Del et e val ve t ypes not  i ncl uded i n 
pr oj ect .

Use not  l ess t han Cl ass 150 f or  up t o 862 kPa 125 
psi g st eam and not  l ess t han Cl ass 300 f or  863 kPa 
126 psi g st eam and hi gher .   For  i sol at i on and 
shut of f ,  use gat e val ves onl y.   St eam pr essur e 
r educi ng val ves ar e not  nor mal l y par t  of  t he 
syst em.   I f  needed,  t he desi gner  shoul d r ef er  t o 
Sect i on 23 52 30. 01 10 CENTRAL COAL- FI RED 
STEAM- GENERATI NG SYSTEM.

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

Unl ess ot her wi se speci f i ed,  pr ovi de f er r ous and nonf er r ous val ves meet i ng 
t he mat er i al ,  f abr i cat i on and oper at i ng r equi r ement s of  ASME B31. 1.   
Fur ni sh val ves t hat  ar e sui t abl e f or  t he t emper at ur e and pr essur e 
r equi r ement s of  t he syst em on whi ch t hey ar e t o be i nst al l ed.   Pr ovi de 
val ves f or  [ st eam]  [ hot  wat er ]  conf or mi ng t o ASME B31. 1 Cl ass [ 150]  [ and]  
[ or ]  [ 300]  as sui t abl e f or  t he appl i cat i on.   [ Pr ovi de val ves f or  
condensat e ser vi ces conf or mi ng t o ASME B31. 1 Cl ass 150. ]  Pr ovi de val ves 
150 mm 6 i nches and l ar ger  wi t h a 25 mm 1 i nch mi ni mum gat e or  gl obe 
[ i nt egr al ]  bypass val ve s i zed i n conf or mance wi t h MSS SP- 45.   Val ves must  
have t he manuf act ur er ' s t r ademar k.

2. 4. 2   Br onze Val ves

2. 4. 2. 1   Gl obe,  Gat e and Angl e Val ves

Pr ovi de gl obe,  gat e and angl e val ves conf or mi ng t o t he r equi r ement s of  
MSS SP- 80.

2. 4. 2. 2   Check Val ves

Pr ovi de check val ves conf or mi ng t o t he r equi r ement s of  MSS SP- 80.
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2. 4. 3   St eel  Val ves

Pr ovi de st eel  gl obe,  gat e,  angl e and check val ves conf or mi ng t o t he 
r equi r ement s of  ASME B16. 34 and ASME B31. 1 f or  t he t emper at ur e and 
pr essur e r equi r ement s of  t he syst em.

2. 4. 4   Packi ng

Packi ng used wi t h val ves must  not  cont ai n asbest os.   Use di e- f or med,  r i ng 
t ype val ve st em packi ng speci f i cal l y desi gnat ed as sui t abl e f or  t he 
t emper at ur e and pr essur e of  t he ser vi ce and compat i bl e wi t h t he f l ui d i n 
t he syst em.   Packi ng r i ngs must  be pol yt et r af l uor oet hyl ene wi t h mi ni mum 50 
per cent  gr aphi t e f i l ament  t op and bot t om r i ngs.   Pr ovi de val ves 40 mm 
1- 1/ 2 i nches and smal l er  wi t h 4 or  5 packi ng r i ngs,  and val ves 50 mm 2 
i nches and l ar ger  wi t h at  l east  6 packi ng r i ngs.   Spi r al  or  cont i nuous 
packi ng wi l l  not  be accept abl e.   Pr ovi de a met al  i nser t  havi ng pr oper  
c l ear ance ar ound t he val ve st em at  t he bot t om of  t he st uf f i ng box and 
act i ng as a base f or  t he packi ng mat er i al .   Fur ni sh packi ng gl ands wi t h a 
l i ner  of  noncor r osi ve mat er i al  and consi st i ng of  1 pi ece const r uct i on wi t h 
pr ovi s i ons f or  no l ess t han 2 bol t s f or  packi ng adj ust ment .

2. 5   STEAM TRAPS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng par agr aphs ar e appl i cabl e t o 
st eam syst ems onl y.   Onl y t hese t wo t ypes of  st eam 
t r aps wi l l  be used.   A schedul e of  st eam t r ap 
sel ect i ons wi l l  be shown on t he dr awi ngs.

Tr ap capaci t y ( k i l ogr ams per  hour  ( pounds per  hour  
dur i ng nor mal  oper at i on) ,  pr essur e dr op kPa psi ,  and 
pr essur e r at i ng kPa psi  of  each t r ap wi l l  be 
i ncl uded i n schedul e on t he dr awi ngs.   Addi t i onal l y,  
show on t he dr awi ngs a vent  val ve or  t est  val ve 
connect i on downst r eam of  t he t r aps f or  t est  of  t r ap 
oper at i on,  a st r ai ner  ahead of  t he t r ap,  a check 
val ve i n t he out l et  pi pi ng,  uni ons and shut - of f  
val ves on bot h s i des of  t he t r ap f or  t r ap 
changeout .   Pr ovi de a means of  bypassi ng t he t r ap 
f or  syst em war m- up.

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

2. 5. 1   Gener al

Cl ass of  t r ap bodi es must  be sui t abl e f or  a wor ki ng pr essur e of  no l ess 
t han 1. 5 t i mes t he st eam suppl y pr essur e,  but  no l ess t han 1. 38 MPa 200 psi ,  
and t r aps must  be capabl e of  oper at i on under  a st eam- suppl y pr essur e as 
i ndi cat ed.   Ensur e t r aps have capaci t i es as shown when oper at i ng under  t he 
speci f i ed wor ki ng condi t i ons.   Tr aps must  f ai l  open.

2. 5. 2   Bucket  Tr aps

Pr ovi de bucket  t r aps consi st i ng of  an i nver t ed- bucket  t ype wi t h aut omat i c 
ai r  di schar ge conf or mi ng t o t he r equi r ement s of  ASTM F1139.

2. 5. 3   Ther most at i c Tr aps

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y t her most at i c t r aps wher e t he t r ap 
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l ocat i on i s subj ect  t o f r eezi ng.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t her most at i c t ype,  bi met al l i c  el ement  t r aps wi t h aut omat i c ai r  
di schar ge conf or mi ng t o ASTM F1139.

2. 6   STRAI NERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e f or  hi gh t emper at ur e wat er  syst ems.

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

Basket  or  Y- t ype st r ai ner  body connect i ons must  be t he same si ze as t he 
pi pel i nes i n whi ch t he st r ai ner s ar e i nst al l ed.   The st r ai ner  bodi es f or  
st eam syst ems must  be heavy and dur abl e,  of  cast  st eel ,  wi t h bot t oms 
dr i l l ed and pl ugged.   Pr ovi de st r ai ner s t hat  ar e sui t abl e f or  t he 
t emper at ur e and pr essur e r equi r ement s of  t he syst em on whi ch t hey ar e 
i nst al l ed.   Cl ear l y cast  ar r ows on t he si des of  t he bodi es t o i ndi cat e t he 
di r ect i on of  f l ow.   Equi p each st r ai ner  wi t h an easi l y r emovabl e cover  and 
sedi ment  basket .   Equi p t he body or  bot t om openi ng wi t h ni ppl e and gat e 
val ve f or  bl owdown.   Pr ovi de basket  f or  st eam syst ems t hat  i s no l ess t han 
0. 6350 mm 0. 025 i nch t hi ck st ai nl ess st eel ,  Monel  or  sheet  br ass,  wi t h 
smal l  per f or at i ons of  suf f i c i ent  number  t o pr ovi de a net  f r ee ar ea t hr ough 
t he basket  of  at  l east  2. 5 t i mes t hat  of  t he ent er i ng pi pe.   The f l ow must  
be i nt o t he basket  and out  t hr ough t he per f or at i ons.   For  hi gh t emper at ur e 
hot  wat er  syst ems,  use onl y cast  st eel  bodi es and st ai nl ess or  Monel  
basket s.

2. 7   ABOVEGROUND PI PE SUPPORTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he r ef er enced speci f i cat i on sect i ons ar e 
not  t o be i ncl uded i n t he pr oj ect  speci f i cat i ons,  
appl i cabl e par agr aphs f r om t he r ef er enced sect i ons 
must  be i ncor por at ed i nt o t hi s speci f i cat i on.

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

2. 7. 1   Concr et e

Use concr et e i n t he f or mat i on of  pol es or  f oundat i on f or  t he suppor t s 
conf or mi ng t o t he r equi r ement s of  Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 7. 2   St eel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St eel  pi pe suppor t s must  be pr ot ect ed f r om 
cor r osi on.   Cor r osi on- r esi st ant  st eel ,  such as 
st ai nl ess or  hot - di pped gal vani zed shoul d be used i n 
t he const r uct i on of  t he pi pe suppor t s.   I f  pai nt  i s  
t o be used t o pr event  cor r osi on of  t he st eel  pi pe 
suppor t s,  t hen addi t i onal  consi der at i on shoul d be 
gi ven t o t he manpower  needed,  t he f ut ur e cost s,  and 
t he t i me i nvol ved i n mai nt ai ni ng t he pai nt ed 
syst em.   Speci f i cat i ons shoul d be modi f i ed t o 
i ndi cat e how cor r osi on pr ot ect i on i s t o be 
accompl i shed.

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

Use st eel  as suppor t  member s or  as par t  of  t he pi pe suppor t  st r uct ur e 
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conf or mi ng t o t he r equi r ement s of  Sect i on 05 12 00 STRUCTURAL STEEL.   To 
t he maxi mum ext ent  possi bl e,  t he pi pe suppor t s must  be hot - di pped 
gal vani zed af t er  t hey have been f abr i cat ed.

2. 7. 3   Wood Pol es and Lumber

Pr ovi de wood pol es conf or mi ng t o t he r equi r ement s of  ATI S ANSI  O5. 1,  Cl ass 
3,  t r eat ed sout her n pi ne,  machi ne t r i mmed t o a smoot h sur f ace,  f r ee of  
cr ooks or  sweeps exceedi ng 10 mm per  1. 0 m 1 i nch per  10 f eet  of  pol e 
l engt h,  and bor ed,  gai ned and r oof ed bef or e t r eat ment .   Pr essur e t r eat  
wood pol es wi t h nonl eachi ng wat er - bor ne pr eser vat i ve,  ACA or  CCA 
conf or mi ng t o AWPA P5.   Per f or m t r eat ment  i n accor dance wi t h AWPA U1.   
Fur ni sh pol es wi t h pol e caps.   Pr ovi de No.  1 dense st r ess gr ade sout her n 
pi ne l umber ,  pr essur e t r eat ed wi t h nonl eachi ng wat er - bor ne pr eser vat i ve,  
ACA or  CCA conf or mi ng t o AWPA P5.   Ensur e t r eat ment  i n accor dance wi t h 
AWPA U1.

2. 7. 4   Accessor i es

Fur ni sh t he f ol l owi ng accessor i es as needed t o suppor t  t he pol es and/ or  t o 
mai nt ai n t he al i gnment  of  t he abovegr ound st r uct ur e.   Pr ovi de mat er i al s 
wi t h a hot - di pped gal vani zed f i ni sh.

2. 7. 4. 1   Guy Wi r es

Pr ovi de guy wi r es conf or mi ng t o t he r equi r ement s of  ASTM A475,  ext r a hi gh 
st r engt h gr ade,  ext r a gal vani zed,  st r anded wi t h 7 or  19 wi r es i n each 
st r and.   Pr ovi de t hi mbl es at  each end of  guy wi r es.

2. 7. 4. 2   Anchor  Rods

Pr ovi de anchor  r ods t hat  ar e 32 mm 1- 1/ 4 i nch di amet er  t hr eaded r od wi t h 
oval  eye.

2. 7. 4. 3   Scr ew Anchor s

Pr ovi de scr ew anchor s wi t h 250 mm 10 i nch di amet er .

2. 7. 4. 4   Tur nbuckl es

Pr ovi de open t ype,  f or ged body,  t ur nbuckl es wi t h j aw and j aw end pul l s,  10 
mm 3/ 8 i nch si ze and hot - di pped gal vani zed.

2. 7. 4. 5   Cl amps

Pr ovi de f or ged hi gh car bon st eel  c l amps f i t t ed wi t h gal vani zed heat  
t r eat ed bol t s of  best  commer ci al  gr ade.   Ensur e c l amps ar e capabl e of  
devel opi ng f ul l  st r engt h of  t he guy wi r e.   Pr ovi de t wo cl amps at  each 
connect i on of  t he guy wi r e.

2. 8   I NSULATI ON SYSTEMS

Di spl ay sampl e sect i ons f or  i nsul at i on of  pi pe,  el bow,  t ee,  val ve,  suppor t  
poi nt ,  and t er mi nat i ng poi nt s.   Af t er  appr oval  of  mat er i al s and pr i or  t o 
i nsul at i on of  pi pi ng,  pr epar e a di spl ay of  i nsul at ed sect i ons showi ng 
compl i ance wi t h speci f i cat i ons,  i ncl udi ng f ast eni ng,  seal i ng,  j acket i ng,  
st r aps,  wat er pr oof i ng,  suppor t s,  hanger s,  anchor s,  and saddl es.   Keep 
appr oved di spl ay sampl e sect i ons on di spl ay at  t he j obsi t e dur i ng t he 
const r uct i on per i od unt i l  no l onger  needed by Cont r act i ng Of f i cer ,  t hen 
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r emove.

2. 8. 1   I nsul at i on

Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG.   Ensur e i nsul at i on f or  pi pi ng,  
f i t t i ngs,  and val ves i s mol ded mi ner al  f i ber  i nsul at i on conf or mi ng t o t he 
r equi r ement s of  ASTM C547,  Cl ass 2,  asbest os f r ee,  mol ded cal c i um si l i cat e 
conf or mi ng t o t he r equi r ement s of  ASTM C533,  Type I ,  asbest os f r ee or  
cel l ul ar  gl ass i nsul at i on conf or mi ng t o ASTM C552.   Show t hi ckness of  
i nsul at i on used on abovegr ound pi pi ng as shown i n Tabl es 1 and 2.

TABLE 1
Mi ni mum Pi pe I nsul at i on Thi ckness  ( mm)  ( i nches)

For  st eam up t o  1. 72 MPa 250 psi g and hi gh t emper at ur e hot  wat er  suppl y and
r et ur n pi pi ng up t o 232 degr ees C 450 degr ees F

Nomi nal  Pi pe
Di amet er  ( mm)  

( i nches)

I nsul at i on Ther mal  Conduct i v i t y ( k)

k l ess t han 0. 29 k f r om 0. 29 t o 0. 40 k gr eat er  t han 0. 40

25 1. 0 50 2. 0 63 2. 5 100 4. 0

40 1. 5 50 2. 0 63 2. 5 100 4. 0

50 2. 0 63 2. 5 85 3. 5 110 4. 5

65 2. 5 63 2. 5 85 3. 5 110 4. 5

80 3. 0 75 3. 0 100 4. 0 125 5. 0

100 4. 0 75 3. 0 100 4. 0 125 5. 0

125 5. 0 75 3. 0 100 4. 0 125 5. 0

150 6. 0 85 3. 5 110 4. 5 135 5. 5

200 8. 0 85 3. 5 110 4. 5 135 5. 5

250 10. 0 100 4. 0 125 5. 0 150 6. 0

300 12. 0 100 4. 0 125 5. 0 150 6. 0

350 14. 0 100 4. 0 125 5. 0 150 6. 0

400 16. 0 100 4. 0 125 5. 0 150 6. 0

450 18. 0 100 4. 0 125 5. 0 150 6. 0

NOTE:   I nsul at i on t her mal  conduct i v i t y ( k- val ue)  i s i n uni t s of  wat t  per  
met er - degr ee K at  93 degr ees C Bt u- i nches/ hour - squar e- f eet - degr ees F at  200 
degr ees F mean t emper at ur e.
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TABLE 2
Mi ni mum Pi pe I nsul at i on Thi ckness  ( mm)  ( i nches)

For  Low Pr essur e St eam ( l ess t han  110 kPa ( gage)  16 psi g) ,  Condensat e Ret ur n and
Low Temper at ur e Hot  Wat er  ( l ess t han  120 degr ees C 250 degr ees F)  suppl y and

r et ur n pi pi ng.

Nomi nal  Pi pe
Di amet er  ( mm)  

( i nches)

I nsul at i on Ther mal  Conduct i v i t y ( k)

k l ess t han 0. 29 k f r om 0. 29 t o 0. 40 k gr eat er  t han 0. 40

25 1. 0 35 1. 5 50 2. 0 75 3. 0

40 1. 5 35 1. 5 50 2. 0 75 3. 0

50 2. 0 35 1. 5 50 2. 0 75 3. 0

65 2. 5 35 1. 5 50 2. 0 75 3. 0

80 3. 0 50 2. 0 63 2. 5 85 3. 5

100 4. 0 50 2. 0 63 2. 5 85 3. 5

125 5. 0 50 2. 0 63 2. 5 85 3. 5

150 6. 0 63 2. 5 75 3. 0 110 4. 5

200 8. 0 63 2. 5 75 3. 0 110 4. 5

250 10. 0 75 3. 0 100 4. 0 125 5. 0

300 12. 0 75 3. 0 100 4. 0 125 5. 0

350 14. 0 75 3. 0 100 4. 0 125 5. 0

400 16. 0 75 3. 0 100 4. 0 125 5. 0

450 18. 0 75 3. 0 100 4. 0 125 5. 0

NOTE:   I nsul at i on t her mal  conduct i v i t y ( k- val ue)  i s i n uni t s of  wat t  per  
met er - degr ee K at  93 degr ees C Bt u- i nches/ hour - squar e- f eet - degr ees F at  200 
degr ees F mean t emper at ur e.

2. 8. 2   I nsul at i on Jacket s

2. 8. 2. 1   Nonmet al l i c  Jacket s

Pr ovi de nonmet al l i c  j acket i ng consi st i ng of  a 200 gr ams per  squar e met er  6 
ounces per  squar e yar d f i ber gl ass f abr i c i mpr egnat ed wi t h chl or osul f onat ed 
pol yet hyl ene ( Hypal on)  and a 0. 038 mm 1. 5 mi l  pol yvi nyl  f l uor i de f i l m 
( Tedl ar )  bonded t o i t .   Over al l  t hi ckness of  t he composi t e must  be 0. 254 mm
 0. 010 i nch and wei gh appr oxi mat el y 356 gr ams per  squar e met er  10. 5 ounces 
per  squar e yar d.   Jacket s may be ei t her  f i el d or  f act or y appl i ed t o t he 
i nsul at i on.   Use nonmet al l i c  j acket s wi t h mol ded mi ner al  f i ber  i nsul at i on.
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2. 8. 2. 2   Al umi num Jacket s

Pr ovi de smoot h sheet  al umi num j acket s meet i ng t he r equi r ement s of  
ASTM B209M ASTM B209,  Al l oys 3003,  3105 or  5005.   Pr ovi de al umi num j acket s 
t hat  ar e no l ess t han 0. 406 mm 0. 016 i nch t hi ck and secur e wi t h al umi num 
or  Type 304 anneal ed st ai nl ess st eel  secur i ng bands.   Use secur i ng bands 
t hat  ar e at  l east  13 mm 1/ 2 i nch wi de f or  j acket s wi t h l ess t han a 500 mm 
20 i nch ci r cumf er ence and 19 mm 3/ 4 i nch wi de f or  j acket  c i r cumf er ences 
500 mm 20 i nches and gr eat er .   The j acket  may,  at  t he opt i on of  t he 
Cont r act or ,  be pr ovi ded wi t h a f act or y f abr i cat ed " Pi t t sbur g"  or  " Z"  t ype 
l ongi t udi nal  j oi nt .   When t he " Z"  j oi nt  i s  used,  desi gn t he 
ci r cumf er ent i al  j oi nt s by t he manuf act ur er  t o seal  t he j oi nt s and hol d t he 
j acket  i n pl ace.   Suppl y j acket   wi t h a f act or y i nst al l ed moi st ur e 
bar r i er .   Thi s moi st ur e bar r i er  must  consi st  of  at  l east  18 kg 40 pound 
kr af t  paper  coat ed on 1 s i de wi t h a 0. 025 mm 1 mi l  pol yet hyl ene f i l m.   
Adher e t he moi st ur e bar r i er  t o t he al umi num j acket  over  100 per cent  of  t he 
al umi num j acket  sur f ace.   Jacket  may be ei t her  f i el d or  f act or y appl i ed t o 
t he i nsul at i on.   Use al umi num j acket s wi t h cal c i um si l i cat e i nsul at i on.

2. 8. 3   Fi ni shi ng Mat er i al s

2. 8. 3. 1   Wi r e

Use wi r e t o secur e t he i nsul at i on pr i or  t o t he i nst al l at i on of  t he j acket  
consi st i ng of  [ sof t  anneal ed Type 302,  304 or  316 st ai nl ess st eel ,  1. 56 or  
1. 25 mm 16 or  18 gauge]  [ sof t  anneal ed gal vani zed,  1. 56 mm 16 gauge] .

2. 8. 3. 2   St apl es

Pr ovi de out war d cl i nchi ng t ype st apl es [ made of  monel ]  [ conf or mi ng t o t he 
r equi r ement s of  ASTM A167,  Type 304 or  316] .

2. 8. 3. 3   I nsul at i ng and Fi ni shi ng Cement

Mi ner al  f i ber  hydr aul i c- set t i ng t her mal  i nsul at i ng and f i ni shi ng cement  
must  conf or m t o t he r equi r ement s of  ASTM C449.

2. 8. 3. 4   Gl ass Tape

Pr ovi de gl ass t ape meet i ng t he r equi r ement s of  UL 723 and ASTM E84.   Ther e 
must  be no di st or t i on of  t he t ape when a sampl e 610 mm 24 i nches i n l engt h 
i s spr ead acr oss a f l at  hor i zont al  sur f ace and obser ved f or  evi dence of  
di st or t i on ( such as t endency t o cur l  r at her  t han l i e f l at ) .   The wi dt h 
t ol er ance i s pl us or  mi nus 3. 175 mm 1/ 8 i nch.

2. 8. 3. 4. 1   Pl ai n Weave,  Unt r eat ed

Pr oper l y i nt er l ock t he ends wi t h t he pi cks t o ensur e t hat  t her e i s no 
r avel i ng of  t he t ape edges.   I t  must  have an aver age wei ght  of  196. 7 gr ams 
per  squar e met er ,  pl us or  mi nus 10 per cent  5. 8 ounces per  squar e yar d,  
pl us or  mi nus 10 per cent .   An aver age t hi ckness of  0. 1778 mm pl us or  mi nus 
0. 0254 mm 0. 007 i nches pl us or  mi nus 0. 001 i nches,  war p ends/ wal es of  17 
pl us or  mi nus 1 per  cent i met er  42 pl us or  mi nus 2 per  i nch or  f i l l i ng 
pi cks/ cour ses of  13 pl us or  mi nus 1 per  cent i met er  32 pl us or  mi nus 2 per  
i nch,  a mi ni mum br eaki ng st r engt h of  2679 gr ams per  mm 150 pounds per  i nch 
of  wi dt h,  and af t er  heat i ng t o 482 degr ees C 900 degr ees F f or  2 hour s,  a 
mi ni mum br eaki ng st r engt h of  714 gr ams per  mm 40 pounds per  i nch of  wi dt h.
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2. 8. 3. 4. 2   Kni t t ed,  Unt r eat ed

Pr oper l y i nt er l ock t he wal es wi t h t he cour ses t o ensur e t hat  t her e i s no 
r avel i ng of  t he t ape edges.   I t  must  have an aver age wei ght  of  153 gr ams 
per  squar e met er  4. 5 ounces per  squar e yar d,  pl us or  mi nus 10 per cent .   An 
aver age t hi ckness of  0. 1778 mm pl us or  mi nus 0. 0254 mm 0. 007 i nches pl us 
or  mi nus 0. 001 i nches,  war p ends/ wal es of  6 pl us or  mi nus 1 per  cent i met er  
16 pl us or  mi nus 2 per  i nch.   A mi ni mum br eaki ng st r engt h of  714 gr ams per  
mm 40 pounds per  i nch of  wi dt h,  and af t er  heat i ng t o 482 degr ees C 900 
degr ees F f or  2 hour s,  a mi ni mum br eaki ng st r engt h of  375 gr ams per  mm 21 
pounds per  i nch of  wi dt h.

2. 8. 3. 4. 3   Open- Weave Type

Use open- weave t ype t ape wi t h an aver age wei ght  of  [ _____]  kg per  squar e 
met er  ounce per  squar e yar d f or  embeddi ng bet ween coat s of  adhesi ve or  
coat i ng mat er i al s.

2. 8. 3. 5   Gl ass Cl ot h

Pr ovi de an unt r eat ed l i ght  wei ght  sat i n weave gl ass c l ot h,  woven wi t h an 
8- har ness sat i n weave and f abr i cat ed f r om f i br ous gl ass yar n.   Make t he 
yar n f r om l ow t wi st  cont i nuous f i l ament  gl ass f i ber .   The maxi mum aver age 
di amet er  of  t he gl ass f i ber s used f or  t he yar ns must  not  exceed 0. 00761 mm 
0. 000299 i nch.   Pr ovi de cl ot h meet i ng t he r equi r ement s of  UL 723 and t he 
f ol l owi ng pr oper t i es:

a.   Aver age wei ght  302 gr ams/ squar e met er  8. 9 ounces/ squar e yar d.

b.   Fabr i c count - war p 56 yar ns/ 25 mm 57 yar ns/ i nch ends.

c.   Fi l l i ng pi cks 53 yar ns/ 25 mm 54 yar ns/ i nch.

d.   Mi ni mum br eaki ng st r engt h:

( 1)   War p 3572 gr ams/ mm 200 l b/ i nch.
( 2)   Fi l l i ng 3214 gr ams/ mm 180 l b/ i nch.

e.   Af t er  heat i ng t o 482 degr ees C 900 degr ees F f or  2 hour s:

( 1)   War p 1071 gr ams/ mm 60 l b/ i nch.
( 2)   Fi l l i ng 1071 gr ams/ mm 60 l b/ i nch.

f .   Nomi nal  wi dt h of  t he c l ot h must  be [ _____]  met er s f eet  wi t h t he 
f ol l owi ng t ol er ances:

( 1)   Up t o and i ncl udi ng 1016 mm,  t ol er ance of  pl us or  mi nus 13 mm 40 
i nches,  t ol er ance of  pl us or  mi nus 1/ 2 i nch.

( 2)   Over  1016 mm and up t o 1524 mm,  t ol er ance of  pl us or  mi nus 19 mm 
40 i nches and l ess t han 60 i nches,  t ol er ance of  pl us or  mi nus 3/ 4 
i nch.

( 3)   Over  1524 mm,  t ol er ance of  pl us or  mi nus 25 mm 60 i nches,  
t ol er ance of  pl us or  mi nus 1 i nch.

g.   Fur ni sh t he c l ot h i n 45. 72 met er ,  pl us or  mi nus 4. 572 met er  50 yar d,  
pl us or  mi nus 5 yar d r ol l s.   The mi ni mum l engt h i n a spl i ced r ol l  must  
be 3. 658 met er s 4 yar ds,  and a spl i ced r ol l  must  cont ai n no mor e t han 
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3 pi eces f or  each 45. 72 met er  50 yar d l engt h.   Open- weave t ype of  
[ _____]  k i l ogr am per  squar e met er  ounce per  squar e yar d may be used 
f or  embeddi ng bet ween coat s of  adhesi ve or  coat i ng mat er i al s.

2. 8. 4   Adhesi ves

2. 8. 4. 1   Mi ner al  Fi ber  I nsul at i on Cement

Pr ovi de cement  i n accor dance wi t h ASTM C195.

2. 8. 4. 2   Cont act  Adhesi ve

Cont act  adhesi ve may be di sper sed i n a non- hal ogenat ed or gani c sol vent  
wi t h a l ow f l ash poi nt  ( f l ash poi nt  l ess t han mi nus 3. 9 degr ees C 25 
degr ees F)  or ,  di sper sed i n a nonf l ammabl e or gani c sol vent  whi ch must  not  
have a f i r e poi nt  bel ow 93. 3 degr ees C 200 degr ees F.   Ensur e adhesi ve 
does not  adver sel y af f ect ,  i ni t i al l y  or  i n ser vi ce,  t he i nsul at i on t o 
whi ch i t  i s  appl i ed,  nor  cause any cor r osi ve ef f ect  on met al  t o whi ch i t  
i s  appl i ed.   Any sol vent  di sper si ng medi um or  vol at i l e component  of  t he 
adhesi ve must  have no obj ect i onabl e odor  and must  not  cont ai n any benzene 
or  car bon t et r achl or i de.   The dr i ed adhesi ve must  not  emi t  nauseous,  
i r r i t at i ng,  or  t oxi c vol at i l e mat t er  or  aer osol s when t he adhesi ve i s 
heat ed t o any t emper at ur e up t o 100 degr ees C 212 degr ees F.   Pr ovi de 
nonf l ammabl e,  f i r e r esi st ant  adhesi ve conf or mi ng t o ASTM E84.

2. 8. 4. 3   Laggi ng Adhesi ve

Pr ovi de nonf l ammabl e,  f i r e- r esi st ant  l aggi ng adhesi ves i n accor dance wi t h 
NFPA 90A,  UL 723,  and ASTM E84.   Pr ovi de ei t her  t he Cl ass 1 or  Cl ass 2 
t ype adhesi ves.   Use Cl ass 1 adhesi ves whi ch ar e pi gment ed [ whi t e]  [ r ed]  
and sui t abl e f or :   bondi ng f i br ous gl ass c l ot h t o f aced and unf aced 
f i br ous gl ass i nsul at i on boar d;  bondi ng cot t on bat i st e c l ot h t o f aced and 
unf aced f i br ous gl ass i nsul at i on boar d;  seal i ng edges of  and boundi ng 
f i br ous gl ass t ape t o j oi nt s of  f i br ous gl ass boar d;  or  bondi ng l aggi ng 
cl ot h t o t her mal  i nsul at i on.   Use pi gment ed whi t e Cl ass 2 adhesi ve 
sui t abl e f or  at t achi ng f i br ous gl ass i nsul at i on t o met al  sur f aces.   Appl y 
l aggi ng adhesi ves i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

2. 9   PI PE SLEEVES

Sl eeves i n masonr y and concr et e wal l s,  f l oor s,  and r oof s must  be Schedul e 
40 gal vani zed st eel  pi pe conf or mi ng t o ASTM A53/ A53M.   Fabr i cat e s l eeves 
i n nonmasonr y and nonconcr et e wal l s,  f l oor s,  and cei l i ngs of  0. 47 mm 26 
gauge gal vani zed st eel .

[ 2. 10   Bel l ows- Type Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Expansi on j oi nt s gener al l y wi l l  not  be used 
i n t he desi gn of  t he pi pi ng l ayout .   I f  no ot her  
met hod i s avai l abl e t o handl e t he expansi on pr obl em 
i n a speci f i c  l ocat i on,  t he desi gn l ayout  usi ng an 
expansi on j oi nt  at  a speci f i c  l ocat i on must  be 
j ust i f i ed by a desi gn anal ysi s and appr oved i n t he 
pl anni ng phase of  t he pi pi ng l ayout ,  pr i or  t o 
i ncl udi ng expansi on j oi nt s i n t he speci f i cat i ons.   
I f  expansi on j oi nt s or  bal l  j oi nt s ar e r equi r ed,  t he 
l ocat i ons wi l l  be i ndi cat ed on t he dr awi ngs.   Si nce 
expansi on j oi nt s ar e hi gh mai nt enance i t ems,  t hese 
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must  be l ocat ed i n a r eadi l y accessi bl e l ocat i on.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Sel ect  bel l ows- t ype or  s l i p- t ype t o sat i sf y speci f i c  desi gn condi t i ons.   
Joi nt s must  be f l exi bl e,  gui ded expansi on j oi nt s.   Expansi on el ement  must  
be of  st ai nl ess st eel .   Pr ovi de bel l ows- t ype expansi on j oi nt s i n 
accor dance wi t h t he appl i cabl e r equi r ement s of  EJMA St ds and ASME B31. 1 
wi t h i nt er nal  l i ner s.

2. 11   Expansi on Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Expansi on j oi nt s gener al l y wi l l  not  be used 
i n t he desi gn of  t he pi pi ng l ayout .   I f  no ot her  
met hod i s avai l abl e t o handl e t he expansi on pr obl em 
i n a speci f i c  l ocat i on,  t he desi gn l ayout  usi ng an 
expansi on j oi nt  at  a speci f i c  l ocat i on must  be 
j ust i f i ed by a desi gn anal ysi s and appr oved i n t he 
pl anni ng phase of  t he pi pi ng l ayout ,  pr i or  t o 
i ncl udi ng expansi on j oi nt s i n t he speci f i cat i ons.   
I f  expansi on j oi nt s or  bal l  j oi nt s ar e r equi r ed,  t he 
l ocat i ons wi l l  be i ndi cat ed on t he dr awi ngs.   Si nce 
expansi on j oi nt s ar e hi gh mai nt enance i t ems,  t hese 
must  be l ocat ed i n a r eadi l y accessi bl e l ocat i on.

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

Use expansi on j oi nt s t hat  pr ovi de f or  ei t her  s i ngl e or  doubl e s l i p of  
connect ed pi pes,  as r equi r ed or  i ndi cat ed,  and f or  no l ess t han t he 
t r aver se i ndi cat ed.   Desi gn j oi nt s f or  hot  wat er  wor ki ng pr essur e no l ess 
t han [ _____]  kPa psi g and i n accor dance wi t h appl i cabl e r equi r ement s of  
EJMA St ds and ASME B31. 1.   Desi gn j oi nt s f or  packi ng i nj ect i on under  f ul l  
l i ne pr essur e.   End connect i ons must  be f l anged or  bevel ed f or  wel di ng as 
i ndi cat ed.   Pr ovi de j oi nt s wi t h anchor  base wher e r equi r ed or  i ndi cat ed.   
Wher e adj oi ni ng pi pe i s car bon st eel ,  t he s l i di ng s l i p must  be seaml ess 
st eel  pl at ed wi t h a mi ni mum of  0. 0508 mm 2 mi l s of  har d chr ome conf or mi ng 
t o ASTM B650.   Fabr i cat e j oi nt  component s f r om mat er i al  equi val ent  t o t hat  
of  t he pi pel i ne.   Make i ni t i al  set t i ngs i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons t o compensat e f or  ambi ent  t emper at ur e at  t i me of  
i nst al l at i on.   I nst al l  pi pe al i gnment  gui des as r ecommended by j oi nt  
manuf act ur er ,  but  i n any case no mor e t han 1. 5 m 5 f eet  f r om expansi on 
j oi nt  except  f or  l i nes 100 mm 4 i nches or  smal l er ,  i nst al l  gui des no mor e 
t han 600 mm 2 f eet  f r om t he j oi nt .   Pr ovi de ser vi ce out l et s wher e 
i ndi cat ed.

2. 12   Fl exi bl e Bal l  Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Expansi on j oi nt s gener al l y wi l l  not  be used 
i n t he desi gn of  t he pi pi ng l ayout .   I f  no ot her  
met hod i s avai l abl e t o handl e t he expansi on pr obl em 
i n a speci f i c  l ocat i on,  t he desi gn l ayout  usi ng an 
expansi on j oi nt  at  a speci f i c  l ocat i on must  be 
j ust i f i ed by a desi gn anal ysi s and appr oved i n t he 
pl anni ng phase of  t he pi pi ng l ayout ,  pr i or  t o 
i ncl udi ng expansi on j oi nt s i n t he speci f i cat i ons.   
I f  expansi on j oi nt s or  bal l  j oi nt s ar e r equi r ed,  t he 
l ocat i ons wi l l  be i ndi cat ed on t he dr awi ngs.   Si nce 
expansi on j oi nt s ar e hi gh mai nt enance i t ems,  t hese 
must  be l ocat ed i n a r eadi l y accessi bl e l ocat i on.

SECTI ON 33 60 02  Page 20



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

Const r uct  f l exi bl e bal l  j oi nt s of  al l oys as appr opr i at e f or  t he ser vi ce 
i nt ended.   Wher e so i ndi cat ed,  desi gn t he bal l  j oi nt  f or  packi ng i nj ect i on 
under  f ul l  l i ne pr essur e t o cont ai n l eakage.   Ensur e j oi nt  ends ar e 
t hr eaded ( t o 50 mm 2 i nches onl y) ,  gr ooved,  f l anged or  bevel ed f or  wel di ng 
as i ndi cat ed or  r equi r ed and capabl e of  absor bi ng a mi ni mum of  15- degr ee 
angul ar  f l ex and 360- degr ee r ot at i on.   Pr ovi de bal l s and socket s of  
equi val ent  mat er i al  as t he adj oi ni ng pi pel i ne.   Ensur e ext er i or  spher i cal  
sur f ace of  car bon st eel  bal l s i s pl at ed wi t h 0. 0508 mm 2 mi l s of  har d 
chr ome conf or mi ng t o ASTM B650.   Desi gn and const r uct  bal l  t ype j oi nt s i n 
accor dance wi t h ASME B31. 1 and ASME BPVC SEC VI I I  D1,  wher e appl i cabl e.   
Pr ovi de f l anges wher e r equi r ed conf or mi ng t o ASME B16. 5.   Gasket s and 
compr essi on seal s must  be compat i bl e wi t h t he ser vi ce i nt ended.

] PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

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

3. 2   I NSTALLATI ON

Each maj or  i t em of  equi pment  must  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number  on a pl at e secur ed t o t he i t em of  
equi pment .

3. 2. 1   Suppor t  St r uct ur es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he r ef er enced speci f i cat i on sect i ons ar e 
not  t o be i ncl uded i n t he pr oj ect  speci f i cat i ons,  
appl i cabl e par agr aphs f r om t he r ef er enced sect i ons 
must  be i ncor por at ed i nt o t hi s speci f i cat i on.

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

Suppor t  pi pes by concr et e,  st eel ,  or  wood st r uct ur es as i ndi cat ed.   Set ,  
pl umb and guy st r uct ur es as r equi r ed.   St r ess guy wi r es unt i l  t aut .   
El evat i on of  t he st r uct ur es must  be as i ndi cat ed on t he dr awi ngs.   Pai nt  
st r uct ur al  st eel  member s as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATI NGS.

3. 2. 2   Pi pi ng and Val ves

3. 2. 2. 1   Pi pi ng

I nst al l  t he heat  di st r i but i on syst em i n accor dance wi t h ASME B31. 1,  unl ess 
ot her wi se speci f i ed or  i ndi cat ed.   Submi t  [ 6]  [ _____]  copi es of  oper at i on 
and [ 6]  [ _____]  copi es of  mai nt enance manual s f or  t he equi pment  f ur ni shed;  
one compl et e set  pr i or  t o per f or mance t est i ng and t he r emai nder  f ur ni shed 
upon accept ance.   Det ai l  i n t he oper at i on manual s t he st ep- by- st ep 
pr ocedur es r equi r ed f or  equi pment  st ar t up,  oper at i on,  and shut down.   
I ncl ude i n t he oper at i on manual s t he manuf act ur er ' s name,  model  number ,  
par t s l i s t ,  and br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c 
oper at i ng f eat ur es.   Li st  i n t he mai nt enance manual s r out i ne mai nt enance 
pr ocedur es,  possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng gui des.   
I ncl ude i n t he mai nt enance manual s pi pi ng and equi pment  l ayout  and 
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si mpl i f i ed wi r i ng and cont r ol  di agr ams of  t he equi pment  as i nst al l ed.   
Obt ai n appr oval  of  manual s pr i or  t o t he f i el d per f or mance t est i ng.   
I nst al l  pi pi ng st r ai ght  and t r ue t o bear  evenl y on suppor t s.   Make changes 
i n di r ect i on by pi pe f i t t i ngs.   Make changes i n hor i zont al  st eam pi pi ng 
si zes usi ng eccent r i c r educi ng f i t t i ngs t o keep bot t om of  pi pe at  t he same 
l evel .   Pi t ch hor i zont al  st eam pi pi ng,  unl ess ot her wi se i ndi cat ed,  wi t h a 
gr ade of  no l ess t han 25 mm i n 6 m 1 i nch i n 20 f eet  i n t he di r ect i on of  
f l ow.   Pi t ch al l  ot her  pi pi ng,  unl ess ot her wi se i ndi cat ed,  wi t h a gr ade of  
no l ess t han 20 mm i n 10 m 1 i nch i n 40 f eet  t owar d t he dr ai n poi nt s.   
Accur at el y cut  pi pe t o measur ement s est abl i shed at  t he const r uct i on s i t e 
and wor k i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng,  pr oper l y c l ear i ng al l  
openi ngs and equi pment .   Excessi ve cut t i ng or  ot her  weakeni ng of  
st r uct ur al  member s t o f aci l i t at e pi pi ng i nst al l at i on wi l l  not  be 
per mi t t ed.   Remove bur r s f r om pi pe ends by r eami ng and i nst al l  t o per mi t  
f r ee expansi on and cont r act i on wi t hout  damage t o j oi nt s or  hanger s.   
Pr oper l y cap or  pl ug open ends of  pi pe l i nes and equi pment  dur i ng 
i nst al l at i on t o keep di r t  or  ot her  f or ei gn mat t er  out  of  t he syst em.

3. 2. 2. 2   Val ves

I nst al l  val ves wi t h st ems hor i zont al  or  above.   Wel d val ves,  except  s i zes 
smal l er  t han 19 mm 3/ 4 i nch may have t hr eaded end connect i ons wi t h a uni on 
on one si de of  t he val ve.

3. 2. 3   Joi nt s

3. 2. 3. 1   Wel ded Joi nt s

Wel d j oi nt s bet ween sect i ons of  pi pe and bet ween pi pe and f i t t i ngs,  except  
wher e t hr eaded f i t t i ngs ar e al l owed and used.   Br anch connect i ons may be 
made wi t h ei t her  wel di ng t ees or  f or ged br anch out l et  f i t t i ngs,  ei t her  
bei ng accept abl e wi t hout  s i ze l i mi t at i ons.   Wher e br anch out l et  f i t t i ngs 
ar e used,  t hey must  be f or ged,  f l ar ed f or  i mpr oved f l ow wher e at t ached t o 
t he r un,  r ei nf or ced agai nst  ext er nal  st r ai ns,  and desi gned t o wi t hst and 
f ul l  pi pe bur st i ng st r engt h.   Seal  wel d t hr eaded j oi nt s i n hi gh 
t emper at ur e wat er  syst ems.

3. 2. 3. 2   Thr eaded Joi nt s

Make t hr eaded j oi nt s t i ght  wi t h pol yt et r af l uor oet hyl ene t ape appl i ed t o 
t he mal e pi pe t hr eads onl y.   Seal  wel d t hr eaded j oi nt s i n hi gh t emper at ur e 
wat er  syst ems.

3. 2. 4   Br anch Connect i ons

I nst al l  br anch connect i ons f r om suppl y and r et ur n mai ns as i ndi cat ed or  as 
appr oved.   Make connect i ons car ef ul l y t o ensur e unr est r i ct ed ci r cul at i on,  
el i mi nat e ai r  pocket s,  and per mi t  t he compl et e dr ai nage of  t he syst em.

3. 2. 5   Pi pe Suppor t s

Suppor t  hor i zont al  and ver t i cal  r uns of  pi pe secur el y.   Suppor t  suspended 
pi pe by adj ust abl e pi pe hanger s havi ng bol t ed hi nged l oops and t ur nbuckl es 
or  by ot her  appr oved devi ces,  conf or mi ng t o MSS SP- 58.   Chai n or  f l at  
st eel  st r ap hanger s or  s i ngl e poi nt  suppor t s wi l l  not  be accept ed.   
Pr ovi de pi pe hanger s,  gui des,  br acket s,  suppor t s and anchor s as det ai l ed 
on t he dr awi ngs.   Space pi pe suppor t s i n accor dance wi t h MSS SP- 58,  Tabl e 
3,  Col umn 1.   For  hanger s l ocat ed on t he out si de of  t he i nsul at i on,  
posi t i on a pr ef or med,  mi ni mum 450 mm 18 i nches l ong,  f ul l  r ound,  2 mm 14 
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gauge,  gal vani zed st eel  saddl e bet ween t he hanger  and t he i nsul at i on.   
Ensur e saddl e i s of  suf f i c i ent  s i ze and t hi ckness t o l i mi t  t he compr essi ve 
l oad on t he i nsul at i on t o 228 kPa 33 psi .

3. 2. 6   Pi pe Sl eeves

Pr ovi de pi pe sl eeves wher e pi pi ng passes t hr ough wal l s or  f l oor  s l abs.   
Secur e s l eeves i n pr oper  posi t i on and l ocat i on dur i ng const r uct i on.   
Ensur e s l eeves ar e of  suf f i c i ent  l engt h t o pass t hr ough t he ent i r e 
t hi ckness of  wal l s or  f l oor  s l abs.   Ext end sl eeves i n f l oor  s l abs 75 mm 3 
i nches above t he f i ni shed f l oor .   The annul ar  space bet ween t he ext er i or  
of  pi pi ng or  pi pe i nsul at i on and t he i nt er i or  of  t he s l eeve must  be no 
l ess t han 8 mm 1/ 4 i nch;  and pack t he space f i r ml y wi t h i nsul at i on and 
caul k bot h ends of  t he s l eeve wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  
cur e t o a f i r m but  pl i abl e mass.

3. 3   I NSULATI ON

3. 3. 1   Gener al

I nst al l  i nsul at i on i n a manner  t hat  pr event s damage by pi pe expansi on or  
cont r act i on.   Gr oove i nsul at i on i nst al l ed over  wel ds t o assur e a snug 
f i t .   Hol d i nsul at i on i n pl ace wi t h st ai nl ess st eel  st r aps or  wi r e.   
I nsul at e al l  f l anges,  uni ons,  val ves,  and f i t t i ngs wi t h pr emol ded,  
pr ef abr i cat ed,  or  f i el d f abr i cat ed segment s of  i nsul at i on of  t he same 
mat er i al  and t hi ckness as t he adj oi ni ng pi pe i nsul at i on.

3. 3. 2   I nst al l at i on

Except  as ot her wi se speci f i ed,  i nst al l  mat er i al  i n accor dance wi t h t he 
r ecommendat i ons of  t he manuf act ur er .   Do not  appl y i nsul at i on mat er i al s 
unt i l  t est s speci f i ed ar e compl et ed,  f or ei gn mat er i al  such as r ust ,  scal e,  
or  di r t  has been r emoved,  and t he sur f aces ar e c l ean and dr y.  Keep 
i nsul at i on c l ean and dr y at  al l  t i mes.

3. 3. 3   Wet  I nsul at i on

3. 3. 3. 1   Pr i or  t o I nst al l at i on

Dr y i nsul at i on whi ch has become wet  pr i or  t o i nst al l at i on t hor oughl y 
bef or e pr oceedi ng wi t h t he i nst al l at i on.   Af t er  dr y i ng,  t ake a 
r epr esent at i ve cr oss sect i on of  t he i nsul at i on,  as det er mi ned by t he 
Cont r act i ng Of f i cer ,  and qui ckl y pl ace i n an ai r t i ght  cont ai ner  f or  a 
moi st ur e det er mi nat i on.   Wei gh t he sampl e i n t he ai r t i ght  cont ai ner  on an 
accur at e bal ance or  scal e,  af t er  whi ch open t he cont ai ner  and pl ace i n an 
oven at  102 degr ees C 215 degr ees F unt i l  i t s  wei ght  becomes const ant .   
Det er mi ne t he per cent age of  wat er  by wei ght  f r om t he i ni t i al  and f i nal  
wei ght  of  t he cont ai ner  and t he sampl e af t er  appr opr i at e cor r ect i ons ar e 
made f or  t he wei ght  of  t he empt y cont ai ner .   The aver age wat er  cont ent  of  
t he sampl e must  not  exceed 5 per cent  by wei ght .   I f  t he aver age wat er  
cont ent  of  t he i nsul at i on exceeds 5 per cent  by wei ght ,  r epl ace t he 
i nsul at i on wi t h dr y i nsul at i on.

3. 3. 3. 2   Af t er  I nst al l at i on

Dr y i nsul at i on whi ch becomes wet  dur i ng or  af t er  i nst al l at i on t hor oughl y 
by appl y i ng heat  t hr ough t he car r i er  pi pe and al l owi ng t he moi st ur e t o 
evapor at e t o t he at mospher e.   Check a sampl e of  t he i nsul at i on f or  wat er  
cont ent  i n accor dance wi t h t he gui dance i n t he pr ecedi ng par agr aph.   Dr y 
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t he i nsul at i on unt i l  i t  i s  f ound t o cont ai n an aver age wat er  cont ent  of  
l ess t han 5 per cent  by wei ght .   I f  appr oved by t he Cont r act i ng Of f i cer ,  
i nst al l ed i nsul at i on may be r emoved and dr i ed i n accor dance wi t h t he 
gui dance i n t he pr ecedi ng par agr aph and af t er  dr y i ng,  r ei nst al l ed.

3. 3. 4   Cover i ng of  I nsul at i on

Cover  i nsul at i on f or  pi pe,  f l anges,  val ves,  and f i t t i ngs wi t h a j acket  as 
speci f i ed by one of  t he f ol l owi ng met hods.

3. 3. 4. 1   Al umi num Jacket

Do not  l ap l ongi t udi nal  and ci r cumf er ent i al  seams l ess t han 75 mm 3 i nches.   
Secur e j acket s wi t h bands i nst al l ed at  l east  ever y 300 mm 12 i nches.   
I nst al l  j acket s on hor i zont al  l i nes so t hat  t he l ongi t udi nal  seams ar e on 
t he bot t om si de of  t he pi pe wi t h t he seam of  each j acket  s l i ght l y of f set  
f r om t he seam of  t he adj acent  j acket s.   Pl ace t he seams of  j acket s 
i nst al l ed on ver t i cal  l i nes on t he of f - weat her  s i de of  t he pi pe and 
sl i ght l y of f set  as on hor i zont al  l i nes.   I nst al l  j acket s on ver t i cal  l i nes 
and l i nes pi t ched f r om t he hor i zont al  f r om l ow poi nt  t o hi gh poi nt  so t hat  
t he l ower  c i r cumf er ent i al  edge of  each j acket  over l aps t he upper  
c i r cumf er ent i al  edge of  t he j acket  bel ow i t .   Seal  j oi nt s wi t h a moi st ur e 
bar r i er .   Speci al  f i t t i ng j acket s conf or mi ng t o t he above,  wi t h t he 
except i on of  l ongi t udi nal  l appi ng di mensi ons and l ocat i on of  seams,  may be 
used f or  f i t t i ngs,  val ves,  and f l anges.   Pr oper l y over l ap and secur e 
j acket s f or  f i t t i ngs,  val ves,  and f l anges.   Do not  al l ow j acket i ng t o 
become el ect r i cal l y coupl ed t o t he pi pi ng.

3. 3. 4. 2   Nonmet al l i c  Jacket

Mat ch t he col or  of  t he j acket  t o t he near est  exi st i ng pi pi ng i nsul at i on 
nonmet al l i c  j acket .   However ,  i f  no pi pi ng exi st s,  t he j acket  must  be gr ay 
i n col or .   Over l ap t he j acket  no l ess t han 50 mm 2 i nches at  l ongi t udi nal  
and ci r cumf er ent i al  j oi nt s,  except  but t  f act or y appl i ed j acket  syst ems at  
t he c i r cumf er ent i al  j oi nt ;  and appl y a 75 mm 3 i nch mat chi ng but t  st r i p 
f ur ni shed by t he manuf act ur er .   Ensur e t he but t  st r i p i s at  l east  50 mm 2 
i nches l onger  t han t he i nsul at i on c i r cumf er ence and secur ed by out war d 
cl i nchi ng st apl es ( 2 l ocat ed at  t he begi nni ng of  t he st r i p over l ap and 2 
at  t he end of  t he st r i p over l ap) .   Cl ose t he edges of  t he but t  st r i p wi t h 
50 mm 2 i nches wi de 0. 038 mm 1. 5 mi l  pol yvi nyl  f l uor i de ( TEDLAR PVF)  
pr essur e sensi t i ve t ape made f r om a si mi l ar  mat er i al  and col or  as t he 
j acket .   Over l ap l ongi t udi nal  j oi nt s down t o shed wat er  and l ocat e at  t he 
bot t om of  t he pi pe.   St apl e t he over l ap on 50 mm 2 i nch cent er s,  wor ki ng 
f r om t he cent er  t owar d t he ends t o el i mi nat e any wr i nkl es.   Appl y mat chi ng 
PVF t ape ( 50 mm 2 i nches wi de f or  300 mm 12 i nch and l ess di amet er  
i nsul at i on,  and 75 mm 3 i nches wi de f or  i nsul at i on di amet er s gr eat er  t han 
300 mm 12 i nches)  t o t he c l ean and dr y over l ap,  cover i ng t he seam and t he 
st apl es.   Use mat chi ng PVF t ape t o weat her pr oof  t he c l ean and dr y 
c i r cumf er ent i al  l ap bet ween sect i ons.   Rub down t ape wi t h a pl ast i c 
squeegee.

3. 3. 4. 3   Fl anges,  Uni ons,  Val ves,  Fi t t i ngs and Accessor i es

I nsul at e f l anges,  uni ons,  val ves,  f i t t i ngs and accessor i es wi t h pr emol ded,  
pr ef abr i cat ed,  or  f i el d f abr i cat ed segment s of  i nsul at i on.   Pr ovi de 
r emovabl e and r eusabl e i nsul at i on wi t h essent i al l y  t he same t her mal  
char act er i st i cs and t hi ckness as t he adj oi ni ng pi pi ng.
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3. 4   PI PE GUI DES AND SUPPORTS

Pr ovi de pi pe suppor t s and al i gnment  gui des as i ndi cat ed or  necessar y t hat  
per mi t  pi pe expansi on and cont r act i on wi t hout  damage t o t he i nsul at i on.   
Desi gn suppor t s,  anchor s,  and gui des t o per mi t  compl et e dr ai nage of  t he 
syst em,  wi t h r i gi d st eel  f r ames of  adequat e st r engt h and cor r osi on 
r esi st ance f or  t he ser vi ce,  and secur el y embed i n concr et e or  secur el y 
at t ach t o t he pi pi ng suppor t s.  Equi p pi pe suppor t s wi t h st eel  bar s and 
cast - i r on r ol l er s.

[ 3. 5   PI PE EXPANSI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Expansi on j oi nt s gener al l y wi l l  not  be used 
i n t he desi gn of  t he pi pi ng l ayout .   I f  no ot her  
met hod i s avai l abl e t o handl e t he expansi on pr obl em 
i n a speci f i c  l ocat i on,  t he desi gn l ayout  usi ng an 
expansi on j oi nt  at  a speci f i c  l ocat i on must  be 
j ust i f i ed by a desi gn anal ysi s and appr oved i n t he 
pl anni ng phase of  t he pi pi ng l ayout ,  pr i or  t o 
i ncl udi ng expansi on j oi nt s i n t he speci f i cat i ons.   
I f  expansi on j oi nt s or  bal l  j oi nt s ar e r equi r ed,  t he 
l ocat i ons wi l l  be i ndi cat ed on t he dr awi ngs.   Si nce 
expansi on j oi nt s ar e hi gh mai nt enance i t ems,  t hese 
must  be l ocat ed i n a r eadi l y accessi bl e l ocat i on.

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

Accommodat e expansi on by l oops and bends as i ndi cat ed on t he dr awi ngs and 
as speci f i ed.   Ensur e pi pe i n t he l oops and bends accommodat e expansi on 
whi l e mai nt ai ni ng r equi r ed i nsul at i on c l ear ance f r om ot her  pi pes;  avoi d 
cr ushi ng or  br eaki ng of  i nsul at i on.   Expansi on l oops may be desi gned 
ar ound obst acl es such as st r uct ur es,  or  t r ees t o avoi d const r uct i on 
conf l i c t s.   Mai nt ai n s l opes of  pi pe.   Cont r act or  wi l l  have t he opt i on t o 
adj ust  t he l oop di mensi ons ar ound obst acl es based on f i nal  f i el d 
measur ement s,  i f  appr oved by t he Cont r act i ng Of f i cer .   Submi t  pi pe st r ess 
cal cul at i ons f or  each r evi sed expansi on l oop or  bend based on t he f i nal  
act ual  measur ed l engt hs,  or  submi t  di mensi ons t o t he Cont r act i ng Of f i cer  
f or  ver i f i cat i on of  l oop and bend si zes bef or e pr oceedi ng wi t h t hat  
segment  of  wor k.   Ensur e al l owabl e pi pe st r esses ar e i n accor dance wi t h 
ASME B31. 1.   Submi t  f i nal  expansi on l oop i nsul at i on met hod f or  appr oval  t o 
t he Cont r act i ng Of f i cer .

] 3. 6   TESTS

3. 6. 1   Gener al

Conduct  t est s bef or e,  dur i ng,  and af t er  t he i nst al l at i on of  t he syst em.   
Pr ovi de i nst r ument s,  equi pment ,  f aci l i t i es,  and l abor  r equi r ed t o pr oper l y 
conduct  t he t est s.   Test  pr essur e gauges f or  a speci f i c  t est  must  be 
appr oved by t he Cont r act i ng Of f i cer  and must  have di al s i ndi cat i ng no l ess 
t han 1. 5 t i mes nor  mor e t han 2 t i mes t he t est  pr essur e.   Cor r ect  any 
def i c i enci es f ound and r et est  t he syst em.

3. 6. 2   Cl eani ng of  Pi pi ng

Pr i or  t o t he hydr ost at i c and oper at i ng t est s,  c l ean t he i nt er i or  of  t he 
pi pe of  al l  f or ei gn mat er i al  by t hor ough f l ushi ng wi t h c l ean wat er .   
Pr ovi de suppl ement ar y pumps t o c i r cul at e t he f l ushi ng l i qui d at  a vel oci t y 
bet ween 2 and 3 met er s per  second 7 and 10 f eet  per  second f or  a mi ni mum 
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of  4 hour s.   I nst al l  t empor ar y st r ai ner s as r equi r ed.   Af t er  f l ushi ng,  
dr ai n t he f l ushi ng l i qui d out  of  t he pi pi ng syst em and f i l l  t he pi pi ng 
syst em wi t h c l ean wat er .

3. 6. 3   Fi el d Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Compr essed ai r  wi l l  not  be used i n l i eu of  
t he hydr ost at i c t est s of  t he ser vi ce pi pi ng.

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

3. 6. 3. 1   Hydr ost at i c Test s of  Ser vi ce Pi pi ng

Test  ser vi ce pi pi ng hydr ost at i cal l y bef or e i nsul at i on i s appl i ed at  t he 
j oi nt s and pr ove t i ght  at  a pr essur e 1- 1/ 2 t i mes t he wor ki ng pr essur e or  at
 1. 38 MPa 200 psi g,  whi chever  i s gr eat er ,  except  do not  t est  hi gh 
t emper at ur e wat er  l i nes at  mor e t han 3. 48 MPa 500 psi g.   Hol d hydr ost at i c 
t est  pr essur es f or  a mi ni mum of  4 hour s.   I f  any f ai l ur es occur ,  make such 
adj ust ment s,  r epai r s or  r epl acement s as t he Cont r act i ng Of f i cer  may 
di r ect ,  and r epeat  t he t est s unt i l  sat i sf act or y i nst al l at i on and oper at i on 
ar e achi eved.

3. 6. 3. 2   Equi pment

Check val ves,  t r aps,  al ar ms,  cont r ol s and ot her  oper abl e i t ems of  
equi pment  t hat  ar e a par t  of  t he abovegr ound heat  di st r i but i on syst em t o 
show pr oper  oper at i on.   Per f or m t hese checks i n t he pr esence of  t he 
Cont r act i ng Of f i cer  or  hi s r epr esent at i ve.

3. 6. 3. 3   Oper at i onal  Test s

Per f or m oper at i onal  t est  on t he compl et e syst em or  t est abl e por t i ons 
t her eof .   Conduct  t he t est  wi t h f ul l  desi gn f l ows and oper at i ng 
t emper at ur es i n al l  r uns of  pi pi ng as i f  i n ser vi ce,  t o demonst r at e 
sat i sf act or y f unct i on and oper at i ng ef f ect i veness.   The oper at i onal  t est  
must  have 2 cycl es.   Each cycl e must  consi st  of  a 6- hour  per i od wi t h wat er  
i n t he syst em at  t he maxi mum oper at i ng t emper at ur e and maxi mum f l ow r at e;  
and a per i od of  at  l east  6 hour s wi t h no f l ow r at e.   For  dual  t emper at ur e 
syst ems,  t he f i r st  cycl e must  use t he heat i ng t emper at ur e and t he second 
cycl e t he cool i ng t emper at ur e of  t he desi gned syst em.   Suppl y al l  i t ems 
necessar y t o per f or m t he t est  i ncl udi ng t empor ar y pumps,  pi pi ng 
connect i ons,  boi l er s,  chi l l er s and t he gauges r equi r ed t o c i r cul at e t he 
wat er  at  t he desi r ed t emper at ur es and f l ow r at es.   Ci r cul at e wat er  t hr ough 
suppl y l i nes and r et ur n t hr ough t he r et ur n pi pi ng t o demonst r at e t hat  t he 
pr essur e dr op i s compat i bl e wi t h t he f l ow r at e and si ze of  pi pe;  and t o 
show t hat  obst r uct i ons do not  exi st  i n t he pi pi ng syst em.   I nvest i gat e any 
unusual  i ndi cat ed pr essur e dr op and any r emove obst r uct i ons.   Repai r  
l eaks.   Af t er  obst r uct i ons have been r emoved and l eaks r epai r ed,  r epeat  
t he car r i er  pi pi ng t est s.

        - -  End of  Sect i on - -
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