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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  war m ai r  heat i ng syst ems f or  
bui l di ngs ( not  i ncl udi ng Fami l y Housi ng)  usi ng 
oi l - f i r ed or  gas- f i r ed;  vent ed;  i ndi r ect  ai r  heat i ng 
cent r al  f ur naces,  uni t  heat er s,  and duct  heat er s.   
I t  does not  cover  wal l  f ur naces or  f l oor  f ur naces.   
War m ai r  syst ems ar e used pr i mar i l y  i n bar r acks,  
of f i ces and ot her  s i mi l ar  appl i cat i ons.

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

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

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

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

**************************************************************************
NOTE:   I dent i cal  Ter mi nol ogy:  I t  i s  hi ghl y unl i kel y 
t hat  t hi s sect i on wi l l  use t he same t er mi nol ogy as 
CADD pr ogr ams or  CADD dr af t er s.   Speci f i er  shoul d 
ensur e t hat  each pi ece of  equi pment ,  or  i t em,  or  
syst em i s i dent i f i ed or  mar ked i dent i cal l y  i n t he 
sect i on par agr aphs as t he i t em i s  i dent i f i ed on t he 
dr awi ngs.   I f  t hi s i s  not  done,  conf usi on wi l l  
r esul t  as t o whi ch speci f i cat i on par agr aph appl i es 
t o a par t i cul ar  i t em on t he dr awi ngs,  t her eby 
af f ect i ng t he qual i t y  of  t he desi gn package.

**************************************************************************
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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.

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

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

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

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

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

ANSI / AHRI  640 ( 2005)  Per f or mance Rat i ng of  Commer ci al  
and I ndust r i al  Humi di f i er s

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 47/ CSA 2. 3 ( 2016)  Gas- Fi r ed Cent r al  Fur naces

ANSI  Z21. 66/ CGA 6. 14 ( 2015)  Aut omat i c  Vent  Damper  Devi ces f or  
Use wi t h Gas- Fi r ed Appl i ances

ANSI  Z83. 8/ CSA 2. 6 ( 2016;  Er r at a 2017)  Gas Uni t  Heat er s,  Gas 
Packaged Heat er s,  Gas Ut i l i t y  Heat er s,  and 
Gas- Fi r ed Duct  Fur naces

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds
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ASTM D396 ( 2017)  St andar d Speci f i cat i on f or  Fuel  Oi l s

ASTM F1040 ( 1987;  R 2007)  St andar d Speci f i cat i on f or  
Fi l t er  Uni t s,  Ai r  Condi t i oni ng,  Vi scous -  
I mpi ngement  and Dr y Types,  Repl aceabl e

ASTM F872 ( 1984;  R 1990)  Fi l t er  Uni t s,  Ai r  
Condi t i oni ng:   Vi scous- I mpi ngement  Type,  
Cleanable

CSA GROUP ( CSA)

CSA Di r ect or y ( updat ed cont i nuousl y onl i ne)  Pr oduct  I ndex

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2018)  I nt er nat i onal  Bui l di ng Code

I CC I MC ( 2018)  I nt er nat i onal  Mechani cal  Code

I CC I PC ( 2018)  I nt er nat i onal  Pl umbi ng Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA DC 3 ( 2013)  Resi dent i al  Cont r ol s -  El ect r i cal  
Wal l - Mount ed Room Ther most at s

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NEMA MG 11 ( 1977;  R 2012)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Si ngl e Phase Mot or s

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

NFPA 211 ( 2016)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

NFPA 31 ( 2016)  St andar d f or  t he I nst al l at i on of  
Oi l - Bur ni ng Equi pment

NFPA 54 ( 2018)  Nat i onal  Fuel  Gas Code

NFPA 58 ( 2017;  ERTA 17- 1)  Li quef i ed Pet r ol eum Gas 
Code

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

NFPA 90A ( 2018)  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

NFPA 90B ( 2018)  St andar d f or  t he I nst al l at i on of  
War m Ai r  Heat i ng and Ai r  Condi t i oni ng 
Systems
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SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
(SMACNA)

SMACNA 1780 ( 2002)  HVAC Syst ems -  Test i ng,  Adj ust i ng 
and Bal anci ng,  3r d Edi t i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 1738 ( 2010;  Repr i nt  Nov 2014)  Vent i ng Syst ems 
f or  Gas- Bur ni ng Appl i ances,  Cat egor i es I I ,  
I I I  and I V

UL 296 ( 2017)  UL St andar d f or  Saf et y Oi l  Bur ner s

UL 441 ( 2016;  Repr i nt  Jul  2016)  UL St andar d f or  
Saf et yGas Vent s

UL 641 ( 2010;  Repr i nt  Jun 2013)  Type L 
Low- Temper at ur e Vent i ng Syst ems

UL 727 ( 2006;  Repr i nt  Oct  2013)  St andar d f or  
Oi l - Fi r ed Cent r al  Fur naces

UL 900 ( 2015)  St andar d f or  Ai r  Fi l t er  Uni t s

1. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   I nser t  st at ement s descr i bi ng per f or mance or  
desi gn r equi r ement s.   Descr i pt i ons shoul d be l i mi t ed 
t o oper at i onal  pr oper t i es t o t he ext ent  necessar y t o 
l i nk mul t i pl e component s of  a syst em t oget her  and 
i nt er f ace wi t h ot her  syst ems.

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

Thi s speci f i cat i on sect i on speci f i es t he r equi r ement s f or  war m ai r  heat i ng 
syst ems usi ng [ oi l ] [ and] [ gas] - f i r ed,  vent ed,  i ndi r ect  ai r  heat i ng cent r al  
f ur naces,  [ and]  uni t  heat er s[ ,  and duct  f ur naces] .

Requi r ement s f or  r el at ed syst em component s ar e speci f i ed i n ot her  sect i ons 
including:

[ Sect i on [ 23 82 02. 00 10 UNI TARY HEATI NG AND COOLI NG EQUI PMENT]  [
23 81 00. 00 20 UNI TARY AI R CONDI TI ONI NG EQUI PMENT]  whi ch speci f i es uni t ar y 
heat i ng and cool i ng syst em r equi r ement s;

][ [ Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC] [ Sect i on 
23 09 53. 00 20 SPACE TEMPERATURE CONTROL SYSTEMS] [ NFPA 70]  whi ch speci f i es 
cont r ol  syst em r equi r ement s;

][ Sect i on [ 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS] [ 33 52 10 SERVI CE 
PI PI NG,  FUEL SYSTEMS]  whi ch speci f i es f uel  oi l  syst em r equi r ement s;

][ Sect i on [ 23 11 25 FACI LI TY GAS PI PI NG]  [ 33 51 15 NATURAL- GAS /  LI QUI D 
PETROLEUM GAS DI STRI BUTI ON]  whi ch speci f i es f uel  gas syst em r equi r ement s;

][ Sect i on [ 23 82 02. 00 10 UNI TARY HEATI NG AND COOLI NG EQUI PMENT] [ 23 00 00 AI R 
SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEMS]  whi ch speci f i es 
duct wor k syst em r equi r ement s;
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][ Sect i on 22 00 00,  PLUMBI NG GENERAL PURPOSE whi ch speci f i es pl umbi ng syst em 
requirements;

] Sect i on 09 90 00 PAI NTS AND COATI NGS whi ch speci f i es f i ni sh pai nt i ng of  
syst em component  sur f aces not  f act or y f i ni shed;

[ [ Sect i on 23 05 93 TESTI NG,  ADJUSTI NG AND BALANCI NG FOR HVAC] [ SMACNA 
HVACTAB]  whi ch speci f i es t he syst em TAB wor k.

] 1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a " G"  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

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

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
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SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

**************************************************************************
NOTE:   For  desi gn- bui l d pr oj ect s,  i ncl ude t he 
sei smi c pr ot ect i on desi gn dr awi ngs r equi r ement s 
l i s t ed i mmedi at el y bel ow.

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

[ Sei smi c Desi gn Dr awi ngs,  Di agr ams,  and Schedul es;  G[ ,  [ _____] ]

] SD- 03 Pr oduct  Dat a

Sel f - Cont ai ned Fur naces;  G[ ,  [ _____] ]

Vent  Connect i ons;  G[ ,  [ _____] ]

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

Damper s;  G[ ,  [ _____] ]

Ai r  Fi l t er s;  G[ ,  [ _____] ]

Humi di f i er s;  G[ ,  [ _____] ]

Uni t  Heat er s;  G[ ,  [ _____] ]

Sei smi c I sol at or s;  G[ ,  [ _____] ]

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

**************************************************************************
NOTE:   For  desi gn- bui l d pr oj ect s,  i ncl ude t he 
sei smi c pr ot ect i on pr oduct  dat a r equi r ement s l i s t ed 
i mmedi at el y bel ow.

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

[ Sei smi c Snubber s;  G[ ,  [ _____] ]

][ Sei smi c Br aci ng;  G[ ,  [ _____] ]

][ Sei smi c Anchor s;  G[ ,  [ _____] ]

]   Spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  det ai l  dr awi ngs and not  l at er  t han [ _____]  
mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  i ncl ude a 
compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  
suppl y,  a r ecommended spar e par t s l i s t  f or  12 mont hs oper at i on,  and a l i s t  
of  t he par t s r ecommended by t he manuf act ur er  t o be r epl aced af t er  [ 1]  [ and]  
[ 3]  year ( s)  of  ser vi ce.

Syst em Di agr ams;  G[ ,  [ _____] ]

Si mi l ar  Ser vi ces

SD- 06 Test  Repor t s

Sel f - Cont ai ned Fur nace -  Fi el d Accept ance Test  Pl an;  G[ ,  [ _____] ]
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Sel f - Cont ai ned Fur nace -  Fi el d Accept ance Test  Repor t ;  G[ ,  [ _____] ]

Test s;  G[ ,  [ _____] ]

  Test  r epor t s f or  t he duct wor k l eak t est  and t he per f or mance t est s i n 
bookl et  f or m,  upon compl et i on of  t est i ng.   Repor t s shal l  document  phases of  
t est s per f or med i ncl udi ng i ni t i al  t est  summar y,  r epai r s/ adj ust ment s made,  
and f i nal  t est  r esul t s.

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

Sel f - Cont ai ned Fur naces -  I nst al l at i on I nst r uct i ons

Vent  Connect i ons -  I nst al l at i on I nst r uct i ons

Cont r ol s -  I nst al l at i on I nst r uct i ons

Damper s -  I nst al l at i on I nst r uct i ons

Ai r  Fi l t er s -  I nst al l at i on I nst r uct i ons

Humi di f i er s -  I nst al l at i on I nst r uct i ons

Uni t  Heat er s -  I nst al l at i on I nst r uct i ons

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

Sel f - Cont ai ned Fur naces,  Dat a Package 3;  G[ ,  [ _____] ]

Vent  Connect i ons,  Dat a Package 3;  G[ ,  [ _____] ]

Cont r ol s,  Dat a Package 3;  G[ ,  [ _____] ]

Damper s,  Dat a Package 3;  G[ ,  [ _____] ]

Humi di f i er s,  Dat a Package 3;  G[ ,  [ _____] ]

Uni t  Heat er s,  Dat a Package 3;  G[ ,  [ _____] ]

  Submi t  dat a packages 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

Fi el d Tr ai ni ng

Ener gy Ef f i c i ent  Equi pment  f or  War m Ai r  Heat i ng Syst ems;  S

I ndoor  Ai r  Qual i t y Dur i ng Const r uct i on;  S

  Pr ovi de i nst r uct i ons f or  st ar t - up,  nor mal  oper at i ng,  shut down,  and 
emer gency shut down pr ocedur es.   Submi t  pr oposed schedul e f or  f i el d 
t r ai ni ng,  at  l east  2 weeks pr i or  t o t he st ar t  of  r el at ed t r ai ni ng.

1. 4   QUALI TY ASSURANCE

Pr oduct s shal l  meet  or  exceed t he speci f i ed ener gy ef f i c i ency r equi r ement s 
i n t he Feder al  Ener gy Management  Pr ogr am ( FEMP) .
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**************************************************************************
NOTE:  Desi gn heat i ng syst ems f or  ener gy ef f i c i ency 
i n compl i ance wi t h FEMP/ Ener gy St ar  r equi r ement s 
speci f i ed at  www.eren.doe.gov/femp/procurement .   
I ndi cat e t he equi pment  oper at i ng r equi r ement s,  
i ncl udi ng ef f i c i ency,  on t he dr awi ngs.

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

1. 4. 1   St andar d Pr oduct s

Mat er i al  and equi pment  shal l  be t he st andar d pr oduct  of  a manuf act ur er  
r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s.   Equi pment  shal l  
essent i al l y  dupl i cat e equi pment  t hat  has 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.

1. 4. 2   Al t er nat i ve Pr oduct s

Pr oduct s havi ng l ess t han a t wo year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  
l ess t han 6000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y or  l abor at or y 
t est s,  can be shown.

1. 4. 3   Ser vi ce Suppor t

Submi t  a wr i t t en st at ement  demonst r at i ng successf ul  compl et i on of  s i mi l ar  
ser vi ces on at  l east  5 pr oj ect s of  s i mi l ar  s i ze and scope,  at  l east  2 weeks 
pr i or  t o submi t t al  of  ot her  i t ems r equi r ed by t hi s  sect i on.

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons.   Submi t  a 
cer t i f i ed l i s t  of  qual i f i ed,  ser v i ce or gani zat i ons f or  suppor t  of  t he 
equi pment  whi ch i ncl udes t hei r  addr esses and qual i f i cat i ons wi t h t he 
Oper at i on and Mai nt enance dat a.   These ser vi ce or gani zat i ons shal l  be 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on and abl e t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 4. 4   Modi f i cat i on t o Ref er ence

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d " shal l "  had been subst i t ut ed 
f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n t hese 
publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on" ,  or  wor ds of  s i mi l ar  
meani ng,  t o mean t he Cont r act i ng Of f i cer .

1. 4. 5   Nameplates

Each maj or  component  of  equi pment  shal l  have t he manuf act ur er ' s name,  t ype 
or  st y l e,  and model  or  ser i al  number ,  al l  per manent l y and l egi bl y mar ked on 
a pl at e secur ed t o t he equi pment .

1. 4. 6   Syst em Di agr ams

Pr oposed syst em di agr ams,  must  be submi t t ed,  appr oved and post ed pr i or  t o 
st ar t  of  r el at ed t est i ng.   Syst em di agr ams t hat  show t he l ayout  of  
equi pment  and duct wor k,  and t yped condensed oper at i on manual s expl ai ni ng 
pr event at i ve mai nt enance pr ocedur es,  met hods of  checki ng t he syst em f or  
nor mal  saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he 
syst em shal l  be f r amed under  gl ass or  l ami nat ed pl ast i c.   Af t er  appr oval ,  
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t hese i t ems shal l  be post ed wher e di r ect ed.

1. 5   DELI VERY STORAGE AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s  t o pr event  damage bef or e 
and dur i ng i nst al l at i on i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.

1. 6   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

When speci f i ed i n ot her  sect i ons,  f ur ni sh t he ser v i ces of  compet ent  
i nst r uct or s t o gi ve f ul l  i nst r uct i on t o t he desi gnat ed Gover nment  per sonnel  
i n t he adj ust ment ,  oper at i on,  and mai nt enance,  i nc l udi ng per t i nent  saf et y 
r equi r ement s,  of  t he speci f i ed equi pment  or  syst em.   I nst r uct or s shal l  be 
t hor oughl y f ami l i ar  wi t h al l  par t s of  t he i nst al l at i on and shal l  be t r ai ned 
i n oper at i ng t heor y as wel l  as pr act i cal  oper at i on and mai nt enance wor k.

I nst r uct i on shal l  be gi ven dur i ng t he f i r st  r egul ar  wor k week af t er  t he 
equi pment  or  syst em has been accept ed and t ur ned over  t o t he Gover nment  f or  
r egul ar  oper at i on.   The number  of  man- days ( 8 hour s per  day)  of  i nst r uct i on 
f ur ni shed shal l  be as speci f i ed i n t he i ndi v i dual  sect i on.   When mor e t han 
4 man- days of  i nst r uct i on ar e speci f i ed,  use appr oxi mat el y hal f  of  t he t i me 
f or  c l assr oom i nst r uct i on.   Use ot her  t i me f or  i nst r uct i on wi t h t he 
equi pment  or  syst em.

When si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e 
made under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

1. 7   ACCESSIBILITY

**************************************************************************
NOTE:   The f ol l owi ng r equi r ement  i s  i nt ended t o 
sol i c i t  t he i nst al l er ' s  hel p i n t he pr udent  l ocat i on 
of  equi pment  when he has some cont r ol  over  
l ocat i ons.   However ,  desi gner ' s shoul d not  r el y on 
i t  at  al l  s i nce enf or ci ng t hi s r equi r ement  i n t he 
f i el d woul d be di f f i cul t .   Ther ef or e,  t he syst em 
desi gner  needs t o l ayout  and i ndi cat e t he l ocat i ons 
of  equi pment ,  cont r ol  devi ces,  and access door s so 
t hat  most  of  t he accessi bi l i t y  quest i ons ar e 
r esol ved i nexpensi vel y dur i ng desi gn.

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

I nst al l  al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.   I nst al l  conceal ed val ves,  
expansi on j oi nt s,  cont r ol s,  damper s,  and equi pment  r equi r i ng access,  i n 
l ocat i ons f r eel y accessi bl e t hr ough access door s.

PART 2   PRODUCTS

**************************************************************************
NOTE:   Ref er ence NFPA 31 f or  oi l  - f i r ed uni t s.   
Ref er ence NFPA 54 f or  gas- f i r ed uni t s.   Ref er ence 
NFPA 58 f or  l i qui d pet r ol eum gas- f i r ed uni t s.

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

Pr ovi de war m ai r  heat i ng syst em,  i ncl udi ng equi pment ,  equi pment ,   
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mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  
i nspect i on,  exami nat i on,  and t est i ng i n accor dance wi t h t he appl i cabl e 
r equi r ement s cont ai ned i n I CC I BC, I CC I MC, I CC I PC, NFPA 90A or  NFPA 90B, 
and [ NFPA 31][ NFPA 54]  [ NFPA 58]  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.

2. 1   PRODUCT SUSTAI NABI LI TY CRI TERI A

For  pr oduct s i n t hi s sect i on,  wher e appl i cabl e and t o ext ent  al l owed by 
per f or mance cr i t er i a,  pr ovi de and document  t he f ol l owi ng:

2. 1. 1   Ener gy Ef f i c i ent  Equi pment  f or  War m Ai r  Heat i ng Syst ems

Pr ovi de war m ai r  heat i ng syst ems meet i ng t he ef f i c i ency r equi r ement s as 
st at ed wi t hi n t hi s sect i on and pr ovi de document at i on i n conf or mance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI CI ENT 
EQUIPMENT.

2. 2   SELF CONTAI NED FURNACES

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he uni t ' s  t her mal  
out put  r equi r ed,  t he nomi nal  ai r  t emper at ur e r i se 
r equi r ed,  t he cal cul at ed ai r  f l ow r at e,  t he uni t ' s  
pr essur e r equi r ement s,  t he uni t ' s  ai r  di schar ge 
( i . e.  upf l ow downf l ow,  or  hor i zont al ) ,  et c.   These 
uni t s gener al l y  r ange i n s i ze f r om 11. 7 kW ( 40 
MBt uh)  up t o 35. 1 kW ( 120 MBt uh) .

NOTE:   Dual  f uel  ( oi l  & gas)  f i r ed equi pment  i s  onl y 
avai l abl e f or  l ar ge uni t s ( 450 MBt uh and l ar ger ) .   
Fact or y Mut ual  ( FM)  i s t he gover ni ng st andar d f or  
t hese uni t s.

NOTE:   When usi ng f uel  bur ni ng appl i ances,  ensur e 
saf et y r equi r ement s i n t he I nt er nat i onal  Mechani cal  
Code ( I MC)  have been pr ovi ded t o moni t or  and al ar m 
any car bon monoxi de bui l d up i nsi de any spaces.

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

Pr ovi de manuf act ur er ' s st andar d,  sel f - cont ai ned,  i ndi r ect ,  [ oi l ]  [ and]  
[ gas] - f i r ed,  f or ced- ai r ,  f ur naces conf or mi ng t o [ UL 727]  [
ANSI  Z21. 47/ CSA 2. 3] .   Fur nace and f ur nace component s shal l  be compl et el y 
f act or y- assembl ed and shal l  consi st  of  a [ al umi ni zed]  [ st ai nl ess]  s t eel  
heat  exchanger ;  bur ner ;  cent r i f ugal  bl ower ,  a sheet  met al  cabi net - t ype 
casi ng wi t h pr ovi s i ons f or  duct ,  v i br at i on i sol at or s,  and al l  r equi r ed 
oper at i ng,  l i mi t ,  and saf et y cont r ol s.   Fur nace casi ng shal l  be f act or y 
i nsul at ed and be compat i bl e wi t h t he oper at i ng t emper at ur es.   Fur nace shal l  
be pr ovi ded wi t h r emovabl e ser vi ce panel s whi ch al l ow access t o al l  
i nt er nal  component s r equi r i ng c l eani ng,  ser vi c i ng,  or  adj ust ment .   Pr ovi de 
a 24 vol t  cont r ol  t r ansf or mer s,  hi gh t emper at ur e l i mi t ,  and f an t i me del ay 
relay.

Pr ovi de [ upf l ow,  hi gh- boy]  [ upf l ow,  l ow- boy]  [ downf l ow]  [ hor i zont al  f l ow]  
[ duct  mount ed]  st y l e desi gned t o suppl y heat ed ai r  t hr ough a duct  syst em.   
[ Pr ovi de cool i ng evapor at or  coi l  modul e wi t h cabi net  sui t abl e f or  use wi t h 
furnace.]
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2. 2. 1   Gas- Fi r ed Uni t

**************************************************************************
NOTE:   Hi gh ef f i c i ency t ype uni t s  wi l l  be speci f i ed 
unl ess t he convent i onal  t ype uni t s ar e cal cul at ed t o 
be mor e l i f e cycl e cost  ef f ect i ve.

For  convent i onal  t ype f ur nace wi t h a capaci t y l ess 
t han 65. 9 kW ( 225 MBt uh)  r equi r e a mi ni mum AFUE of  
78 per cent .   FEMP r equi r es gas- f i r ed war m ai r  
f ur naces wi t h a capaci t y gr eat er  t han 65. 9 kW ( 225 
MBt uh)  have a mi ni mum t her mal  ef f i c i ency of  80 
per cent  at  t he maxi mum r at ed capaci t y.

For  r esi dent i al  appl i cat i ons,  Ener gy St ar  r equi r es 
war m ai r  f ur naces wi t h capaci t y l ess t han 65. 9 kW 
225 MBt uh have a mi ni mum AFUE of  90 per cent  f or  US 
Sout h appl i cat i ons,  and a mi ni mum AFUE of  95 per cent  
f or  US Nor t h appl i cat i ons.   Ref er  t o Ener gy St ar  
" Fur naces Key Pr oduct  Cr i t er i a"  f or  i dent i f i cat i on 
of  US Nor t h and US Sout h appl i cat i ons.

The f i r st  cost  of  a hi gh ef f i c i ency,  condensi ng t ype 
f ur nace i s appr oxi mat el y 60 t o 75 per cent  hi gher  
t han t he f i r st  cost  of  a convent i onal  t ype f ur nace.

NOTE:   Dual  f uel  ( oi l  & gas)  f i r ed equi pment  i s  onl y 
avai l abl e f or  l ar ge uni t s ( 450 MBt uh and l ar ger ) .   
Fact or y Mut ual  ( FM)  i s t he gover ni ng st andar d f or  
t hese uni t s.

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

Gas- f i r ed f ur nace shal l  be t he [ convent i onal ]  [ hi gh ef f i c i ency,  condensi ng]  
t ype i n accor dance wi t h ANSI  Z21. 47/ CSA 2. 3.   Fur nace desi gn shal l  be 
cer t i f i ed by t he AMERI CAN GAS ASSOCI ATI ON LABORATORI ES ( AGA) .   Fur nace 
shal l  have a mi ni mum cer t i f i ed Annual  Fuel  Ut i l i zat i on Ef f i c i ency ( AFUE)  i n 
accor dance wi t h par agr aph QUALI TY ASSURANCE.   Fur nace shal l  be sui t abl e f or  
bur ni ng [ nat ur al ]  [ pr opane]  gas ( _____Bt u' s per  cubi c f oot ) ,  [ combi nat i on 
[ nat ur al ]  [ pr opane]  gas ( _____Bt u' s per  cubi c f oot ) ] [  and [ l i ght  oi l  ( Gr ade 
2) ] ] . [   I ncl ude Ener gy St ar  l abel  f or  hi gh ef f i c i ency f ur naces i nst al l ed i n 
r esi dent i al  appl i cat i ons ( i nput  l ess t han 65. 9 kW 225 MBt uh) . ]

2. 2. 1. 1   Gas- Bur ni ng Component s

Gas- bur ni ng equi pment  shal l  i ncl ude t he gas bur ner s,  i gni t i on equi pment ,  
gas- cont r ol  val ve,  gas pi pi ng,  gas- pr essur e r egul at i ng val ve,  when 
appl i cabl e,  and accessor i es necessar y f or  a f ul l y  aut omat i c syst em t hat  i s  
l i s t ed i n CSA Di r ect or y.   Gas- f i r ed uni t s equi pped wi t h pr ogr ammi ng 
cont r ol s shal l  be f ur ni shed bot h wi t h hi gh and wi t h l ow gas suppl y pr essur e 
swi t ches i n t he f uel  suppl y pi pi ng.

2. 2. 1. 2   I gni t i on Syst em

I gni t i on syst ems shal l  be of  t he [ di r ect  spar k]  [ hot  sur f ace]  [ or ]  
[ i nt er r upt ed i nt er mi t t ent ]  t ype wi t h aut omat i c el ect r i c  i gni t i on.   The 
pi l ot s shal l  be of  t he el ect r i cal l y- i gni t ed pr oven t ype.   Cont i nuous pi l ot s 
wi l l  not  be per mi t t ed.   Bur ner  shal l  be desi gned i n accor dance wi t h NFPA 54 
and l ocat ed so t hat  par t s ar e pr ot ect ed agai nst  over heat i ng.   Pr ovi s i ons 
shal l  be made i n t he bur ner  housi ng f or  i nspect i on of  t he pi l ot  f l ame.

SECTI ON 23 54 19  Page 13



2. 2. 2   Oi l - Fi r ed Uni t

**************************************************************************
NOTE:   Fur nace wi t h a capaci t y l ess t han 65. 9 kW 
( 225 MBt uh)  r equi r e a mi ni mum AFUE of  78 per cent .   
FEMP r equi r es oi l - f i r ed war m ai r  f ur naces wi t h a 
capaci t y gr eat er  t han 65. 9 kW ( 225 MBt uh)  have a 
mi ni mum t her mal  ef f i c i ency of  81 per cent  at  t he 
maxi mum r at ed capaci t y.

For  r esi dent i al  appl i cat i ons,  Ener gy St ar  r equi r es 
oi l - f i r ed war m ai r  f ur naces wi t h capaci t y l ess t han 
62. 9 kW 225 MBt uh have a mi ni mum AFUE of  85 per cent .

NOTE:   Dual  f uel  ( oi l  & gas)  f i r ed equi pment  i s  onl y 
avai l abl e f or  l ar ge uni t s ( 450 MBt uh and l ar ger ) .   
Fact or y Mut ual  ( FM)  i s t he gover ni ng st andar d f or  
t hese uni t s.

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

Oi l - f i r ed f ur nace shal l  be i n accor dance wi t h UL 727 and have a mi ni mum 
cer t i f i ed Annual  Fuel  Ut i l i zat i on Ef f i c i ency ( AFUE)  i n accor dance wi t h 
par agr aph QUALI TY ASSURANCE.   Equi pment  shal l  be sui t abl e f or  bur ni ng [ [ No.  
2] ,  [ No.  4]  oi l ] ,  [ combi nat i on [ nat ur al ]  [ pr opane]  gas ( _____Bt u' s per  
cubi c f oot )  and [ [ No.  2] ,  [ No.  4]  oi l ] ] . [   I ncl ude Ener gy St ar  l abel  f or  
hi gh ef f i c i ency f ur naces i nst al l ed i n r esi dent i al  appl i cat i ons ( i nput  l ess 
t han 65. 9 kW 225 MBt uh) . ]

2. 2. 2. 1   Oi l - Bur ni ng Component s

The equi pment  shal l  i ncl ude t he oi l  bur ner  mot or ,  i gni t i on equi pment  saf et y 
devi ces,  and accessor i es necessar y f or  a f ul l  aut omat i c syst em t hat  
conf or ms t o UL 296.   Oi l - f i r ed uni t s equi pped wi t h pr ogr ammi ng cont r ol s 
shal l  be f ur ni shed wi t h l ow oi l - pr essur e swi t ches i n t he f uel  suppl y 
pi pi ng.   Oi l - f i r ed uni t s not  equi pped wi t h pr ogr ammi ng cont r ol s shal l  be 
equi pped wi t h a del ayed openi ng oi l  shut of f  val ve.   The val ve shal l  
aut omat i cal l y  del ay del i ver y of  oi l  t o t he bur ner  unt i l  such t i me as t he 
combust i on ai r  f an and,  when appl i cabl e,  t he i nduced dr af t  f an i s oper at i ng 
at  r at ed speed.

2. 2. 2. 2   I gni t i on Syst em

I gni t i on syst ems f or  oi l - f i r ed uni t s shal l  be of  t he [ di r ect - el ect r i cal  
spar k t ype]  [ or ]  [ i nt er r upt ed t ype]  i n accor dance wi t h UL 296.

2. 2. 3   Suppl y Bl ower s

Bl ower s shal l  be cent r i f ugal  t ype.   Bl ower s shal l  be st at i cal l y  and 
dynami cal l y bal anced.   Lubr i cat i on poi nt s shal l  be l ocat ed or  ext ended,  as 
r equi r ed,  t o pr ovi de r eady access f or  per i odi c l ubr i cat i on.   The di r ect i on 
of  r ot at i on shal l  be c l ear l y and per manent l y mar ked on each bl ower  housi ng.  
Bl ower  speeds shal l  be s i ngl e,  or  mul t i - speed,  as i ndi cat ed,  t o pr ovi de t he 
speci f i ed r ange of  ai r  t emper at ur e r i ses.   Shaf t s shal l  be suppor t ed by a 
mi ni mum of  t wo sel f - al i gni ng bear i ngs.   Di r ect - dr i ve bl ower s may have 
var i abl e speed mot or s t o change bl ower  speed.   Bel t - dr i ve bl ower s shal l  be 
pr ovi ded wi t h an adj ust abl e base,  and wi t h a bel t  guar d or  encl osed i n t he 
uni t  casi ng.  The bel t  dr i ve shal l  be desi gned i n accor dance wi t h t he 
appl i cabl e Rubber  Manuf act ur er ' s Associ at i on ( RMA)  power  t r ansmi ssi on bel t  
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speci f i cat i ons,  wi t h a ser vi ce f act or  of  at  l east  1. 2.   Bel t  dr i ve bl ower  
speed shal l  be adj ust ed by t he use of  var i abl e pi t ch dr i ve sheaves.

2. 2. 4   Burners

**************************************************************************
NOTE:   Ver i f y t hat  posi t i ve pr essur e has been 
pr ovi ded i n t he mechani cal  r oom t o ensur e pr oper  
bur ner  per f or mance and pr event  car bon monoxi de 
build-up.

NOTE:   I n c l i mat es wher e hi gh ef f i c i ency f ur naces 
may be exposed t o f r eezi ng t emper at ur es,  pr ovi de 
heat  i n t he f ur nace/ mechani cal  r oom t o pr event  
f r eezi ng of  t he condensat e.

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

Do not  pr ovi de manual l y i gni t ed t ype bur ner s.   Bur ner s shal l  al ways r et ur n 
t o l ow f i r e f or  i gni t i on.   Pr ovi de cont r ol  syst em f or  [ on- of f ]  
[ hi gh- l ow- of f ]  [ modul at ed]  oper at i on.   Pr ovi de i nt er r upt ed t ype i gni t i on 
syst ems f or  bur ner s wi t h i nput  capaci t i es over  400, 000 Bt u' s per  hour .

2. 2. 4. 1   Oi l  Bur ner s

**************************************************************************
NOTE:   Choose t hi s subpar agr aph or  t he subpar agr aph 
bel ow,  GAS BURNERS.   Use bot h subpar agr aphs i f  
combi nat i on gas- oi l  bur ni ng equi pment  i s  t o be 
specified.

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

The oi l  bur ner  shal l  i ncl ude mot or ,  i gni t i on equi pment ,  saf et y devi ces,  and 
accessor i es necessar y f or  a f ul l y  aut omat i c syst em t hat  conf or ms t o I MC and 
UL 296.   Use f uel  oi l  conf or mi ng t o ASTM D396 of  gr ade speci f i ed.   Bur ner s 
shal l  be f act or y i nst al l ed,  wi r ed,  and f i r e t est ed.

2. 2. 4. 2   Gas Bur ner s

**************************************************************************
NOTE:   Choose t hi s subpar agr aph or  t he subpar agr aph 
above,  OI L BURNERS.   Use bot h subpar agr aphs i f  
combi nat i on gas- oi l  bur ni ng equi pment  i s  t o be 
specified.

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

The gas bur ner s shal l  i ncl ude i gni t i on equi pment ,  gas- cont r ol  val ve,  gas 
pi pi ng,  gas- pr essur e r egul at i ng val ve,  gas shut - of f  cocks,  when appl i cabl e,  
and accessor i es necessar y f or  a f ul l y  aut omat i c syst em t hat  conf or ms t o 
ANSI  Z21. 47/ CSA 2. 3 and NFPA 54.

2. 3   VENT CONNECTI ONS

**************************************************************************
NOTE:   I nduced dr af t  f ans shal l  be r equi r ed on uni t s 
wi t h i nput s of  200, 000 t o 400, 000 Bt u' s per  hour  
i nt ended f or  hor i zont al ,  i nver t ed,  or  ot her  speci al  
i nst al l at i ons.   On uni t s wi t h i nput s above 400, 000 
Bt u' s per  hour ,  pr ovi de wi t h a power  bur ner .

**************************************************************************
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Fl ue vent  connect i ons shal l  be f ur ni shed as i ndi cat ed.   Pr ovi de a [ dr af t  
r egul at or  of  t he bar omet r i c- t ype f or  oi l - f i r ed dr af t  cont r ol ]  [ dr af t  hood 
f or  at mospher i c gas- f i r ed dr af t  cont r ol ] .   Fl ue vent  connect i ons,  i ncl udi ng 
pi pe and f i t t i ngs,  shal l  conf or m t o NFPA 211 and shal l  be gal vani zed sheet  
st eel  havi ng a nomi nal  t hi ckness not  l ess t han t hat  r equi r ed by NFPA 211.   
The wei ght  of  z i nc- coat i ng shal l  not  be l ess t han 1. 25 ounces per  squar e 
f oot  commer ci al .   I f  t he st andar d f l ue connect i on on t he [ f ur nace]  [ and]  
[ uni t  heat er ]  i s  ot her  t han t he s i ze speci f i ed f or  t he f ur nace pi pe,  
pr ovi de a sui t abl e adapt er .   Pr ovi de sui t abl e c l eanout s t o per mi t  c l eani ng 
of  t he ent i r e f l ue connect i on wi t hout  di smant l i ng.   [ Pr ovi de a r esi l i ent  
mount  i nduced dr af t  f an wi t h an i nt egr al  sai l  swi t ch t o sense f l ow,  i n t he 
exhaust  syst em. ]   [ Pr ovi de doubl e- wal l  met al  chi mneys f or  mul t i f ami l y 
r esi dent i al  and l ar ger  bui l di ngs. ]

A 9 mm 0. 3125 i nch di amet er  hol e shal l  be pr ovi ded i n t he vent  st ack not  
gr eat er  t han 150 mm 6 i nches f r om t he f ur nace f l ue out l et  f or  sampl i ng of  
t he exi t  gases.   A met hod shal l  be pr ovi ded t o seal  t he hol e t o pr event  
exhaust  gases f r om ent er i ng t he i ndoor  space when sampl es ar e not  bei ng 
t aken.   Each exhaust  st ack shal l  be pr ovi ded compl et e wi t h bi r d scr een and 
r ai n hood.

2. 3. 1   Gas- Fi r ed Uni t s

Vent  pi pi ng shal l  be i n accor dance wi t h UL 441,  [ Type B]  [ Type BW] .  Vent  
shal l  conf or m t o NFPA 211 and NFPA 54.   Pl ast i c mat er i al s pol yet her i mi de 
( PEI )  and pol yet her sul f one ( PES)  ar e unaccept abl e f or  vent  pi pi ng of  
combust i on gases.

2. 3. 2   Oi l - Fi r ed Uni t s

Vent  pi pi ng shal l  be i n accor dance wi t h UL 641,  Type L.   Vent  shal l  conf or m 
to NFPA 211.   Pl ast i c mat er i al s pol yet her i mi de ( PEI )  and pol yet her sul f one 
( PES)  ar e unaccept abl e f or  vent  pi pi ng of  combust i on gases.

2. 3. 3   Vent s f or  Hi gh Ef f i c i ency Fur naces

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  gas- f i r ed hi gh 
ef f i c i ency,  condensi ng t ype f ur naces ar e not  used.   
Convent i onal  vent s ar e not  needed f or  condensi ng 
f ur naces due t o l ow exhaust  ai r  t emper at ur e.   
Pr ecaut i ons shoul d be t aken due t o t he aci di c 
condi t i on of  t he condensat e.   The l ocat i on and si ze 
of  t he vent s shoul d be shown on t he dr awi ngs.   
Consul t  NFPA 54,  UL 1738,  and avai l abl e vendor  dat a 
t o desi gn t he vent s.   The vent s can be mount ed on 
t he r oof  or  ext er i or  wal l  wi t h pr oper  separ at i on.   
The vent s shoul d be ext ended above t he t ypi cal  snow 
l evel .   Vent s shoul d be l ocat ed i n such a manner  as 
t o pr event  vandal i sm and t o pr event  di schar ge of  t he 
condensat e acr oss t he wal kways.

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

Di r ect  vent i ng shal l  be used f or  condensi ng t ype f ur naces.   Bot h t he ai r  
i nt ake and exhaust  vent s shal l  be s i zed and l ocat ed as i ndi cat ed on t he 
dr awi ngs and as r ecommended by t he f ur nace manuf act ur er .   A separ at e 
combust i on ai r  i nt ake vent  and exhaust  shal l  be pr ovi ded f or  each f ur nace.   
Pl ast i c mat er i al s pol yet her i mi de ( PEI )  and pol yet her sul f one ( PES)  ar e 
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unaccept abl e f or  vent  pi pi ng of  combust i on gases.

2. 3. 3. 1   Combust i on Ai r  I nt ake Vent

The combust i on ai r  i nt ake pi pi ng shal l  be const r uct ed of  Schedul e 40 PVC i n 
accor dance wi t h ASTM D1784.   The vent  shal l  be sui t abl e f or  t he t emper at ur e 
at  t he f ur nace combust i on ai r  i nt ake connect i on poi nt .   Each i nt ake shal l  
be pr ovi ded compl et e wi t h bi r d scr een [ and r ai n hood] .

2. 3. 3. 2   Exhaust  Vent

The exhaust  vent  pi pi ng shal l  be const r uct ed of  Schedul e 40 CPVC or  
st ai nl ess st eel  i n accor dance wi t h UL 1738 and t he f ur nace manuf act ur er ' s 
r ecommendat i ons.   The exhaust  vent  shal l  be sui t abl e f or  t he maxi mum 
ant i c i pat ed f ur nace exhaust  t emper at ur e and shal l  wi t hst and t he cor r osi ve 
ef f ect s of  t he condensat e.

2. 4   CONTROLS

**************************************************************************
NOTE:   The desi gner  shoul d i ndi cat e t he desi r ed 
sequence of  oper at i on on t he dr awi ngs.   Dependi ng on 
t he f uel  t ype and si ze,  some manuf act ur er s of f er  
s i ngl e st age,  t wo st age,  or  var i abl e speed 
oper at i on.   Pr i or  t o speci f y i ng t wo st age or  
var i abl e speed oper at i on,  t he desi gner  shoul d 
coor di nat e t he avai l abi l i t y  of  t he sel ect i on wi t h 
t he manuf act ur er s.   The desi gner  shoul d consi der  t he 
use of  pr ogr ammabl e t her most at s f or  f aci l i t i es t hat  
wi l l  exper i ence l oad var i at i ons due t o t i me of  
occupancy.   For  pr oj ect s t hat  i nvol ve onl y 
t her most at i c f ur nace cont r ol s,  t he desi gner  shoul d 
consi der  movi ng t he appr opr i at e por t i ons of  Sect i on 
23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC t o 
t hi s par agr aph.

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

Fur nace cont r ol s shal l  be pr ovi ded by t he f ur nace manuf act ur er  as an 
i nt egr al  par t  of  t he f ur nace.   El ect r oni c cont r ol s  shal l  be pr ovi ded.   The 
cont r ol s shal l  al l ow f or  [ s i ngl e st age]  [ t wo st age]  [ var i abl e speed]  
oper at i on.   

2. 4. 1   Thermostat

**************************************************************************
NOTE:   For  Navy pr oj ect s,  i ncl ude t he l ast  br acket ed 
opt i on r est r i c t i ng t he use of  mer cur y.

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

Pr ovi de wal l  mount ed,  l ow vol t age t ype conf or mi ng t o NEMA DC 3 wi t h an 
oper at i ng r ange f r om 55 t o 90 degr ees F.   Housi ng shal l  have [ conceal ed 
set poi nt  di al s]  [ , cover s wi t h al l en head scr ews]  [ , aspi r at or  t ype wal l  box 
wi t h f l ushpl at e and l ocki ng scr ews]  [ , bui l t - i n conceal ed t her momet er s]  
[ , exposed adj ust ment  cover s wi t h v i s i bl e t her momet er s] .   The mount i ng pl at e 
or  base shal l  be made of  t her mal  i nsul at i ng mat er i al  or  shal l  suppor t  t he 
t her mal  el ement  not  l ess t han 6 mm 1/ 4 i nch f r om t he wal l .   The cont r ol  
uni t  of  t he t her most at  shal l  consi st  of  a t emper at ur e sensi ng el ement ,  
cont r ol  swi t ch,  and ant i c i pat i ng heat er .   The cont r ol  swi t ch shal l  be a 
her met i cal l y- seal ed swi t ch.   Ther most at  shal l  have pr ovi s i ons f or  
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cal i br at i ng t he uni t  t o t he accur acy speci f i ed i n NEMA DC 3.   The desi gn 
shal l  pr ecl ude cal i br at i on adj ust ment  wi t h or di nar y t ool s,  such as 
scr ewdr i ver  or  pl i er s.   Unl ess ot her wi se speci f i ed,  a syst em sel ect or  
swi t ch havi ng " heat "  and " of f "  posi t i ons,  and a f an sel ect or  swi t ch havi ng 
" aut o"  and " on"  posi t i ons shal l  be pr ovi ded i nt egr al  t o or  mount ed on a 
sub- base of  t he t her most at .   [ Mer cur y shal l  not  be al l owed i n swi t ches and 
thermometers.]

2. 4. 2   [ OPTI ONAL CONTROLS

On uni t s wi t h i nput  capaci t i es over  400, 000 Bt u/ hr ,  [ el ect r oni c]  
[ el ect r i cal ]  cont r ol s may be pr ovi ded f or  r egul at i on of  t emper at ur e and 
oper at i on of  power  oper at or s.   ]

2. 5   AUTOMATI C VENT DAMPERS

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  hi gh ef f i c i ency 
f ur naces ar e speci f i ed.

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

Aut omat i c vent  damper s shal l  be pr ovi ded i n t he vent s of  al l  gas bur ni ng 
equi pment  t hat  uses i ndoor  ai r  f or  combust i on.   Vent  damper s shal l  conf or m 
to ANSI  Z21. 66/ CGA 6. 14.

2. 6   HUMIDIFIERS

**************************************************************************
NOTE:   Del et e i nappl i cabl e par agr aphs.   Ver i f y st eam 
avai l abi l i t y  i f  s t eam humi di f i er s ar e speci f i ed.   
Reci r cul at i ng or  r eser voi r  t ype wi l l  not  used 
wi t hout  aut omat i c bl eed wher e t he suppl y wat er  has a 
mi ner al  cont ent  gr eat er  t han 4 gr ams per  l i t er  ( 0. 53 
ounces per  gal l on) .   Capaci t y shal l  be comput ed as 
r ecommended by ARI  640 assumi ng aver age bui l di ng 
const r uct i on and si ngl e gl ass wi ndows ar e used i n 
calculations.

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

2. 6. 1   St eam Spr ay Type

St eam spr ay humi di f i er s shal l  be ANSI / AHRI  640 r at ed,  ARI  l abel ed,  and 
shal l  i nj ect  st eam di r ect l y i nt o t he [ sur r oundi ng ai r ]  [ or ]  [ ai r  st r eam]  as 
i ndi cat ed.   [ Si ngl e gr i d humi di f i er s shal l  consi st  of  a s i ngl e copper  
di st r i but i on gr i d wi t h pi pe connect i on on one end and cap on t he ot her  
end.   Aut omat i c st eam cont r ol  val ves and condensat e t r aps shal l  be 
f i el d- i nst al l ed. ]   [ Encl osed gr i d shal l  be housed i n a copper  encl osur e 
wi t h a bui l d- i n condensat e dr ai n connect i on.   Exposed gr i d shal l  be wi ck 
wr apped. ]   [ Package t ype st eam spr ay humi di f i er s shal l  be equi pped t o t r ap 
out  and t o r e- evapor at e condensat e and t o suppl y dr y st eam t o a s i ngl e 
di st r i but i on gr i d.   Gr i d shal l  be st eam j acket ed and condensat e dr ai ned.   
Uni t  shal l  t r ap excess condensat e t o r et ur n syst em.   Package t ype st eam 
spr ay humi di f i er s shal l  have modul at i ng el ect r i c ,  el ect r oni c,  or  pneumat i c 
st eam cont r ol  val ve,  as i ndi cat ed. ]   St eam spr ay humi di f i er s shal l  be r at ed 
f or  humi di f y i ng capaci t y i n pounds of  st eam per  hour  and at  st eam pr essur e 
as i ndi cat ed.

**************************************************************************
NOTE:   Humi di f i er s speci f i ed i n t hi s par agr aph ar e 
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avai l abl e wi t h capaci t i es up t o 21 gal l ons per  24 
hour s.   Wher e l ar ger  capaci t i es ar e r equi r ed,  
humi di f i er s as speci f i ed i n Sect i on 23 00 00 AI R 
SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST 
SYSTEMS shoul d be used and t hi s r ewr i t t en t o r ef er  
t her et o.   Reci r cul at i ng or  r eser voi r  t ype shal l  not  
be used wi t h aut omat i c bl eed wher e t he suppl y wat er  
has a hi gh mi ner al  cont ent  gr eat er  t han 0. 53 ounces 
per  gal l on.   Capaci t y shal l  be comput ed as 
r ecommended by ARI  640 assumi ng aver age bui l di ng 
const r uct i on and si ngl e gl ass wi ndows ar e used i n 
calculations.

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

2. 6. 2   Wet t ed El ement  Type

[ Humi di f i er s shal l  be ANSI / AHRI  640 r at ed and ARI  l abel ed and be of  t he 
wet t ed el ement  t ype per mi t t ed her ei n,  and of  t he manuf act ur er ' s st andar d 
cat al og pr oduct .   The wet t ed el ement  t ype shal l  i nt r oduce moi st ur e i nt o t he 
ai r  st r eam i n t he f or m of  sat ur at ed ai r  by al l owi ng t he war m ai r  t o 
c i r cul at e t hr ough or  over  a wet t ed medi a.   The wet t ed el ement  equi pment  
shal l  be r est r i c t ed t o t he by- pass and duct - mount ed t ypes.   Humi di f i er s 
empl oyi ng a f an or  el ect r i c  heat i ng coi l  f or  nor mal  oper at i on ar e not  
per mi t t ed.   Pr ovi de r eser voi r  or  r eci r cul at i ng t ype humi di f i er  wi t h a dr ai n 
out l et  and cock t o per mi t  manual  dr ai ni ng of  t he pan.   I n addi t i on,  pr ovi de 
t he r eci r cul at i ng or  r eser voi r  t ype humi di f i er  wi t h an aut omat i c bl eed 
whi ch oper at es when t he humi di f i er  oper at es.   Pr ovi de a manual  on- of f  
swi t ch [ r emot el y l ocat ed]  [ or ]  [ i nt egr al  wi t h t he humi di f i er ] .   Humi di f i er  
shal l  be desi gned f or  easy mai nt enance and shal l  not  r equi r e r emovi ng or  
di sconnect i ng sheet  met al  duct  wor k f or  or di nar y c l eani ng and ser vi ce 
pr ocedur e.   Humi di f i er  shal l  be const r uct ed of  f i l l ed phenol i c,  r ei nf or ced 
pol yest er  r esi ns or  non- cor r osi ve met al s.   Humi di st at  shal l  be f ur ni shed by 
t he humi di f i er  manuf act ur er  and shal l  be f act or y cal i br at ed i n per cent  
r el at i ve humi di t y or  out s i de t emper at ur e i n degr ees F at  whi ch condensat i on 
on s i ngl e gl ass wi ndows wi l l  occur . ]

2. 6. 3   Operation

Humi di f i er  shal l  be cont r ol l ed by a manual l y adj ust abl e humi di st at  [ l ocat ed 
i n occupi ed spaces]  [ wi t h sensi ng bul b i n [ r et ur n]  [ suppl y] ] .   Humi di f i er  
shal l  oper at e when t he f ur nace oper at es.

2. 7   AI R FI LTERS

**************************************************************************
NOTE:   Nor mal l y,  r epl aceabl e t ype f i l t er s shal l  be 
speci f i ed;  however ,  per manent  t ype f i l t er s may be 
i ncl uded i n t he pr oj ect  speci f i cat i ons pr ovi ded 
mai nt enance f aci l i t i es ar e avai l abl e f or  c l eani ng.   
Ref er ences t o i nappl i cabl e f i l t er s t ypes wi l l  be 
deleted.
Gener al  r ecommended MERV val ue i s  7 t o 11.   For  Ai r  
For ce,  use a mi ni mum f i l t er  of  MERV 7,  however ,  
f i l t er s up t o MERV 11 may be consi der ed.

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

Ai r  Fi l t er s shal l  be l i s t ed i n accor dance wi t h r equi r ement s of  UL 900.
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2. 7. 1   Repl aceabl e Medi a Fi l t er s

The ai r  f l ow capaci t y of  t he f i l t er  shal l  be based on net  f i l t er  f ace 
vel oci t y not  exceedi ng [ 1. 5] [ _____]  m/ s [ 300] [ _____]  f eet  per  mi nut e,  wi t h 
i ni t i al  r esi st ance of  [ 3] [ _____]  mm [ 0. 13] [ _____]  i nches wat er  gauge.   
Mi ni mum Ef f i c i ency Repor t i ng Val ue ( MERV)  shal l  be not  l ess t han 
[ _____] when t est ed accor di ng t o ASHRAE 52. 2.

[ a.   Pr ovi de ASTM F1040 Type 1,  t hr ow- away f r ames and medi a,  Gr ade [ A]  [ B]  
[ C]  and [ 25]  [ 50]  mm [ 1]  [ 2]  i nches t hi ck.   For m f r ames t o pr ovi de 
posi t i ve suppor t  f or  t he medi a pad and suf f i c i ent  st r uct ur al  r i gi di t y 
f or  nor mal  handl i ng and i nst al l at i on.

][ b.   Pr ovi de ASTM F1040 Type 2,  per manent  f r ames wi t h r epl aceabl e medi a,  
Gr ade [ A]  [ B]  [ C]  and [ 25]  [ 50]  mm [ 1]  [ 2]  i nches t hi ck.   Pr ovi de 
al umi num or  st eel  f r ames desi gned t o per mi t  r eady r emoval  of  t he soi l ed 
medi a pad and r epl acement  wi t h a c l ean pad.

] 2. 7. 2   Sect i onal  Cl eanabl e Fi l t er s

Cl eanabl e f i l t er s wi t h medi a f r ame and medi a suppor t  conf or mi ng t o ASTM F872, 
and shal l  be [ 25]  [ 50]  mm [ 1]  [ 2]  i nches t hi ck.   Met al l i c  f i l t er  medi a 
shal l  be adhesi ve coat ed.   Vi scous adhesi ve shal l  be pr ovi ded i n 5 gal l on 
cont ai ner s i n suf f i c i ent  quant i t y  f or  12 c l eani ng oper at i ons and not  l ess 
t han 1 quar t  f or  each f i l t er  sect i on.   One washi ng and char gi ng t ank shal l  
be pr ovi ded f or  ever y 100 f i l t er  sect i ons or  f r act i on t her eof .   Each 
washi ng and char gi ng uni t  shal l  consi st  of  a t ank and [ s i ngl e]  [ doubl e]  
dr ai n r ack mount ed on l egs.   Dr ai n r ack shal l  be pr ovi ded wi t h di v i der s and 
par t i t i ons t o pr oper l y suppor t  t he f i l t er s i n t he dr ai ni ng posi t i on.   
I ni t i al  pr essur e dr op f or  t he c l ean f i l t er s shal l  not  exceed t he appl i cabl e 
val ues l i s t ed i n ASTM F872.

2. 8   UNI T HEATERS

Pr ovi de manuf act ur er ' s st andar d,  sel f - cont ai ned,  i ndi r ect ,  [ oi l ]  
[ gas] - f i r ed,  uni t  heat er  conf or mi ng t o ANSI  Z83. 8/ CSA 2. 6.   Uni t  heat er  and 
component s shal l  be compl et el y f act or y- assembl ed and shal l  consi st  of  a 
[ al umi ni zed]  [ st ai nl ess]  st eel  heat  exchanger ;  bur ner ;  f an,  a sheet  met al  
cabi net - t ype casi ng and al l  r equi r ed oper at i ng,  l i mi t ,  and saf et y 
cont r ol s.   Uni t  heat er  shal l  be pr ovi ded wi t h r emovabl e ser vi ce panel s 
whi ch al l ow access t o al l  i nt er nal  component s r equi r i ng c l eani ng,  
ser vi c i ng,  or  adj ust ment .   Pr ovi de a 24 vol t  cont r ol  t r ansf or mer ,  hi gh 
t emper at ur e l i mi t ,  and f an t i me del ay r el ay.  Pr ovi de [ down]  [ hor i zont al ]  
f l ow st y l e and equi pped wi t h [ di r ect - di f f usi on]  [ r ot at abl e]  [ sheet  met al ]  
[ l ouver ed]  nozzl es as i ndi cat ed desi gned t o di schar ge a st r eam of  heat ed 
ai r  al ong a pr e- sel ect ed pat h di r ect l y i nt o t he space i n whi ch t he heat er  
i s  l ocat ed.   Pr ovi de sui t abl e hanger s f or  mount i ng of  hor i zont al  st y l e 
uni t s.   Bur ner s shal l  be r eadi l y accessi bl e f or  ser vi ce and i nspect i on.   
[ Pr ovi de r ubber  i sol at or s and pr ot ect i ve f an guar d. ]

2. 9   FACTORY PAI NTI NG

New equi pment  pai nt i ng shal l  be f act or y or  shop appl i ed,  and shal l  be as 
speci f i ed her ei n,  and pr ovi ded under  each i ndi v i dual  sect i on.

2. 9. 1   Fact or y Pai nt i ng of  New Equi pment

New equi pment  shal l  be coat ed wi t h a manuf act ur er ' s f act or y- appl i ed f i ni sh 
t hat  meet s t he f ol l owi ng r equi r ement s:
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The f i ni sh syst em desi gned f or  t he equi pment  shal l  have been t est ed i n 
accor dance wi t h Feder al  Test  Met hod St andar d No.  141 ( Met hod 6061)  and 
passed t he 125- hour  sal t - spr ay f og t est  of  t hat  st andar d,  except  t hat  
equi pment  l ocat ed out door s shal l  have passed t he 500- hour  sal t - spr ay f og 
t est  of  t hat  st andar d.   The f i l m t hi ckness of  t he f act or y pai nt i ng syst em 
appl i ed on t he equi pment  shal l  not  be l ess t han t he f i l m t hi ckness used on 
t he successf ul  t est  speci mens.

I f  manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s bei ng pr oposed f or  use o
n sur f aces subj ect  t o wor ki ng t emper at ur es above 50 degr ees C 120 degr ees F,  
t he f act or y pai nt i ng syst em shal l  be desi gned f or  ser vi ce at  t he f i ni shed 
sur f ace' s wor ki ng t emper at ur e and shal l  meet  t he t est  r equi r ement s 
speci f i ed above f or  Feder al  Test  Met hod St andar d No.  141 when t he f i ni shed 
sur f ace t emper at ur e i s at  t he ser vi ce wor ki ng t emper at ur e.

2. 10   ELECTRI CAL WORK

**************************************************************************
NOTE:    
1.   Show t he el ect r i cal  char act er i st i cs,  mot or  
st ar t er  t ype( s) ,  encl osur e t ype,  and maxi mum r pm i n 
t he equi pment  schedul es on t he dr awi ngs.

2.   Wher e r educed- vol t age mot or  st ar t er s ar e 
r ecommended by t he manuf act ur er  or  r equi r ed 
ot her wi se,  speci f y and coor di nat e t he t ype( s)  
r equi r ed i n Sect i on 26 20 00,  I NTERI OR DI STRI BUTI ON 
SYSTEM.   Reduced- vol t age st ar t i ng i s r equi r ed when 
f ul l  vol t age st ar t i ng wi l l  i nt er f er e wi t h ot her  
el ect r i cal  equi pment  and ci r cui t s  and when 
r ecommended by t he manuf act ur er .   Wher e adj ust abl e 
speed dr i ves ( SD)  ar e speci f i ed,  r ef er ence Sect i on 
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 
VOLTS.   The met hods f or  cal cul at i ng t he economy of  
usi ng an adj ust abl e speed dr i ve i s descr i bed i n 
3- 520- 01,  " I nt er i or  El ect r i cal  Syst ems" .

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

Pr ovi de mot or s,  cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  and cont r ol s 
wi t h t hei r  r espect i ve pi eces of  equi pment ,  except  cont r ol l er s i ndi cat ed as 
par t  of  mot or  cont r ol  cent er s.   Pr ovi de el ect r i cal  equi pment ,  i ncl udi ng 
mot or s and wi r i ng,  as speci f i ed i n [ Sect i on 26 20 00 ELECTRI CAL WORK,  
I NTERI OR] [ Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM] .  Manual  or  
aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he 
oper at i on speci f i ed and cont r ol  wi r i ng r equi r ed f or  cont r ol s and devi ces 
speci f i ed,  but  not  shown,  shal l  be pr ovi ded.   For  packaged equi pment ,  t he 
manuf act ur er  shal l  pr ovi de cont r ol l er s i ncl udi ng t he r equi r ed moni t or s and 
t i med r est ar t .

Pr ovi de hi gh ef f i c i ency t ype,  s i ngl e- phase,  f r act i onal - hor sepower  
al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  i n 
accor dance wi t h NEMA MG 11.

Pr ovi de pol yphase,  squi r r el - cage medi um i nduct i on mot or s,  i ncl udi ng mot or s 
t hat  ar e par t  of  a syst em,  t hat  meet  t he ef f i c i ency r at i ngs f or  pr emi um 
ef f i c i ency mot or s i n accor dance wi t h NEMA MG 1.   Pr ovi de mot or s i n 
accor dance wi t h NEMA MG 1 and of  suf f i c i ent  s i ze t o dr i ve t he l oad at  t he 
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speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng of  t he mot or .

Mot or s shal l  be r at ed f or  cont i nuous dut y wi t h t he encl osur e speci f i ed.   
Mot or  dut y r equi r ement s shal l  al l ow f or  maxi mum f r equency st ar t - st op 
oper at i on and mi ni mum encount er ed i nt er val  bet ween st ar t  and st op.   Mot or  
t or que shal l  be capabl e of  accel er at i ng t he connect ed l oad wi t hi n 20 
seconds wi t h 80 per cent  of  t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s 
dur i ng one st ar t i ng per i od.  Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  
over l oad pr ot ect i on and ot her  necessar y appur t enances.   Mot or  bear i ngs 
shal l  be f i t t ed wi t h gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out s i de of  
t he encl osur e.

[ Wher e t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er s may be pr ovi ded t o accompl i sh t he same 
f unct i on.   Use sol i d- st at e var i abl e- speed cont r ol l er s f or  mot or s r at ed 7. 45 
kW ( 10 hp)  or  l ess and adj ust abl e f r equency dr i ves f or  l ar ger  mot or s.   Al l  
var i abl e f r equency dr i ve mot or s,  r egar dl ess of  conf i gur at i on,  shal l  be f ed 
f r om i ndi v i dual  K- r at ed i sol at i on t r ansf or mer s. ]   [ Pr ovi de var i abl e 
f r equency dr i ves f or  mot or s as speci f i ed i n Sect i on 26 29 23 VARI ABLE 
FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

PART 3   EXECUTI ON

3. 1   CONSTRUCTI ON- RELATED SUSTAI NABI LI TY CRI TERI A

Per f or m and document  t he f ol l owi ng:

3. 1. 1   I ndoor  Ai r  Qual i t y Dur i ng Const r uct i on

Pr ovi de document at i on showi ng t hat  af t er  const r uct i on ends,  and pr i or  t o 
occupancy,  new f i l t er s wer e i nst al l ed i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG par agr aph I NDOOR AI R QUALI TY DURI NG CONSTRUCTI ON.

3. 2   INSTALLATION

**************************************************************************
NOTE:   Ref er ence NFPA 31 f or  oi l  - f i r ed uni t s.   
Ref er ence NFPA 54 f or  gas- f i r ed uni t s.   Ref er ence 
NFPA 58 f or  l i qui d pet r ol eum gas- f i r ed uni t s.

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

The war m ai r  heat i ng syst em i nst al l at i on shal l  be i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en i nst r uct i ons and be i n compl i ance wi t h t he 
r equi r ement s cont ai ned i n I CC I BC, I CC I MC, I CC I PC, NFPA 90A or  NFPA 90B, 
and [ NFPA 31]  [ NFPA 54]  [ NFPA 58].

**************************************************************************
NOTE:   For  desi gn- bui l d pr oj ect s,  i ncl ude t he 
sei smi c pr ot ect i on desi gn and const r uct i on 
r equi r ement s l i s t ed i mmedi at el y bel ow.

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

[ Pr ovi de sei smi c pr ot ect i on desi gn and const r uct i on,  i n accor dance wi t h 
I CC I BC,  f or  each mechani cal  component ,  i ncl udi ng [ i ner t i a base] [ ,  
machi ner y base] [ ,  pl at f or m] [ ,  r ai l s ] [ ,  saddl es] [ ,  sei smi c i sol at or s] [ ,  
sei smi c snubber s] [ ,  sei smi c br aci ng] [ ,  sei smi c anchor s]  and ot her  
associ at ed mat er i al  and equi pment .   Pr ovi de sei smi c desi gn dr awi ngs,  
di agr ams,  and schedul es as a coor di nat ed package.   I sol at or s shal l  pr ovi de 
uni f or m def l ect i on,  even when mechani cal  component s wei ght  i s  not  evenl y 
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distributed.]

Combust i on ai r  suppl y and vent i l at i on shal l  be i n accor dance wi t h [ NFPA 31] 
[ NFPA 54]  [ NFPA 58] .   Syst ems and equi pment  i ncl ude:

Sel f - cont ai ned f ur naces -  i nst al l at i on i nst r uct i ons

[ Vent  connect i ons -  i nst al l at i on i nst r uct i ons

][ Cont r ol s -  i nst al l at i on i nst r uct i ons

][ Damper s -  i nst al l at i on i nst r uct i ons

][ Ai r  f i l t er s -  i nst al l at i on i nst r uct i ons

][ Humi di f i er s -  i nst al l at i on i nst r uct i ons

][ Uni t  heat er s -  i nst al l at i on i nst r uct i ons

] 3. 2. 1   Furnaces

Foundat i ons,  set t i ngs,  or  suspensi ons f or  mount i ng equi pment  and 
accessor i es i ncl udi ng suppor t s,  v i br at i on i sol at or s,  st ands,  gui des,  
anchor s,  c l amps,  and br acket s shal l  be pr ovi ded.   Foundat i ons and 
suspensi on f or  equi pment  shal l  conf or m t o t he r ecommendat i ons of  t he 
manuf act ur er ,  unl ess ot her wi se i ndi cat ed on dr awi ngs.   Anchor  bol t s  and 
sl eeves shal l  be set  accur at el y usi ng pr oper l y const r uct ed t empl at es.  
Anchor  bol t s,  when embedded i n concr et e,  shal l  be pr ovi ded wi t h wel ded- on 
pl at es on t he head end and guar ded agai nst  damage unt i l  equi pment  i s  
i nst al l ed.   Equi pment  bases shal l  be l evel ed,  usi ng j acks or  st eel  wedges,  
and when r est i ng on concr et e shal l  be neat l y gr out ed- i n wi t h a 
non- shr i nki ng t ype of  gr out .   Equi pment  shal l  be l ocat ed as i ndi cat ed and 
i n such a manner  t hat  wor ki ng space i s avai l abl e f or  al l  necessar y 
ser vi c i ng,  such as shaf t  r emoval ,  r epl aci ng,  or  adj ust i ng dr i ves,  mot or s,  
or  shaf t  seal s,  ai r  f i l t er s,  access t o aut omat i c cont r ol s,  humi di f i er s,  and 
l ubr i cat i on.  El ect r i cal  i sol at i on shal l  be pr ovi ded bet ween di ssi mi l ar  
met al s f or  t he pur pose of  mi ni mi z i ng gal vani c cor r osi on.   The i nt er i or  of  
cabi net s or  casi ngs shal l  be c l eaned bef or e compl et i on of  i nst al l at i on.   
The f ur nace shal l  be connect ed t o t he vent  or  chi mney wi t h t he speci f i ed 
connect or s,  dr af t  r egul at or s,  dr af t  l oads,  and i nduced dr af t  f ans,  as 
appl i cabl e,  i n accor dance wi t h NFPA 211.

3. 2. 2   Aut omat i c Vent  Damper s

Aut omat i c vent  damper s shal l  be i nst al l ed i n accor dance wi t h 
ANSI  Z21. 66/ CGA 6. 14.

3. 2. 3   Humidifiers

Humi di f i er s shal l  be i nst al l ed i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons and i n an ar r angement  t hat  wi l l  per mi t  access and ease of  
mai nt enance.   Pr ovi de wat er  pi pi ng,  dr ai n,  manual  shut - of f  val ve,  and 
sol enoi d val ves when r equi r ed f or  t ype of  humi di f i er  f ur ni shed and i nst al l  
i n accor dance wi t h t he I CC I PC and par agr aph SYSTEM DESCRI PTI ON.   Dr ai n 
l i nes shal l  be pr ovi ded f or  humi di f i er s and shal l  be pi ped t o dr ai ns 
shown.   Humi di f i er s i nst al l ed i n a bypass ar r angement  shal l  be pr ovi ded 
wi t h an i nt egr al  damper  t hat  can be conveni ent l y oper at ed t o r egul at e or  
shut  of f  f l ow t hr ough t he humi di f i er .   To per mi t  humi di f i er  oper at i on,  a 
manual  ON- OFF swi t ch shal l  be pr ovi ded near  t he humi di f i er .   The ON- OFF 
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swi t ch may be i nt egr al  wi t h t he humi di f i er .   Pr ovi de an access door  i n t he 
duct wor k l ocat ed t wo f eet  downst r eam of  t he humi di f i er  f or  ver i f y i ng 
oper at i on and i nspect i ng t he duct wor k.   When humi di f i er  i s  i nst al l ed i n 
gl ass f i ber  duct wor k,  duct wor k shal l  be adequat el y r ei nf or ced t o suppor t  
t he humi di f i er .  [ For  r eser voi r  or  r e- c i r cul at i ng t ype humi di f i er ,  t he 
aut omat i c bl eed shal l  be connect ed t o t he humi di f i er  dr ai n. ]

3. 2. 4   Uni t  Heat er s

Pr ovi de suspensi ons f or  mount i ng equi pment  and accessor i es,  i ncl udi ng but  
not  l i mi t ed t o suppor t s,  v i br at i on i sol at or s,  anchor s,  c l amps,  and 
br acket s.   Suspensi on f or  equi pment  shal l  conf or m t o t he r ecommendat i ons of  
t he manuf act ur er ,  unl ess ot her wi se i ndi cat ed.   Set  anchor  bol t s accur at el y 
usi ng t empl at es.   Pr ovi de anchor  bol t s and l ag scr ews wi t h wel ded- on pl at es 
on t he head end and guar d agai nst  damage unt i l  equi pment  i s  i nst al l ed.   
Locat e equi pment  as i ndi cat ed and i n such a manner  t hat  wor ki ng space i s 
avai l abl e f or  al l  ser vi c i ng,  such as r epl aci ng or  adj ust i ng dr i ves,  mot or s 
or  shaf t  seal s,  access t o aut omat i c cont r ol s,  and l ubr i cat i on.   Pr i me al l  
uncoat ed f er r ous- met al  wor k and appl y a f i ni sh coat  of  pai nt  as speci f i ed 
i n par agr aph SYSTEM DESCRI PTI ON.

3. 2. 5   Access Panel s

Access panel s shal l  be pr ovi ded f or  conceal ed val ves,  vent s,  cont r ol s,  
damper s,  and i t ems r equi r i ng i nspect i on or  mai nt enance.   Access panel s 
shal l  be of  suf f i c i ent  s i ze and so l ocat ed t hat  t he conceal ed i t ems may be 
ser vi ced and mai nt ai ned or  compl et el y r emoved f or  r epl acement .   Access 
panel s shal l  be as speci f i ed i n[  Sect i on 05 50 13 MI SCELLANEOUS METAL 
FABRI CATI ONS] [  Sect i on 05 51 33 METAL LADDERS] [  Sect i on 05 52 00 METAL 
RAI LI NGS] [  Sect i on 05 51 00 METAL STAI RS] .

3. 2. 6   Fl exi bl e Connect or s

**************************************************************************
NOTE:   Fl exi bl e connect or s wi l l  be pr ovi ded wher e 
r equi r ed t o absor b expansi on and cont r act i on,  
i sol at e v i br at i on,  absor b noi se,  compensat e of f set  
mot i on,  absor b cont i nuous f l exi ng,  and r el i eve 
equi pment  f r om pi pi ng st r esses.   Wher e f l exi bl e 
connect or s ar e needed t o cor r ect  l at er al ,  par al l el ,  
and angul ar  mi sal i gnment ,  t hei r  use wi l l  be l i mi t ed 
t o maxi mum of f set  as r ecommended,  i n wr i t i ng,  by t he 
manufacturer.

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

Pr e- i nsul at ed f l exi bl e connect or s and f l exi bl e duct  shal l  be at t ached t o 
ot her  component s i n accor dance wi t h t he l at est  pr i nt ed i nst r uct i ons of  t he 
manuf act ur er  t o ensur e a vapor  t i ght  j oi nt .   Hanger s,  when r equi r ed t o 
suspend t he connect or s,  shal l  be of  t he t ype r ecommended by t he connect or  
or  duct  manuf act ur er  and shal l  be pr ovi ded at  t he i nt er val s r ecommended.

3. 2. 7   Ai r  Fi l t er s

Ai r  f i l t er s shal l  be i nst al l ed [ i n heat er  casi ngs]  [ i n r et ur n ai r  duct s at  
f ur naces]  [ i n r et ur n ai r  gr i l l es] .   Fans or  bl ower s shal l  not  be oper at ed 
unt i l  f i l t er s ar e i nst al l ed.   Af t er  compl et i on of  t est s and bef or e t he 
bui l di ng i s accept ed by t he Gover nment ,  t he Cont r act or  shal l  [ pr ovi de a new 
second set  of  r epl aceabl e f i l t er s,  wher e ut i l i zed]  [ c l ean t he per manent  
t ype f i l t er s] .
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3. 2. 8   Dust  Cont r ol

To pr event  t he accumul at i on of  dust ,  debr i s and f or ei gn mat er i al  dur i ng 
const r uct i on,  t empor ar y dust  cont r ol  pr ot ect i on shal l  be pr ovi ded.   The 
di st r i but i on syst em ( suppl y and r et ur n)  shal l  be pr ot ect ed wi t h t empor ar y 
seal - of f s at  al l  i nl et s and out l et s at  t he end of  each day' s wor k.   
Tempor ar y pr ot ect i on shal l  r emai n i n pl ace unt i l  syst em i s r eady f or  
startup.

3. 2. 9   Insulation

Thi ckness and appl i cat i on of  i nsul at i on mat er i al s f or  duct wor k and 
equi pment  shal l  be i n accor dance wi t h Sect i on [ 23 07 00]  THERMAL I NSULATI ON 
FOR MECHANI CAL SYSTEMS.

3. 3   FI ELD PAI NTI NG

Fi ni sh pai nt i ng of  i t ems onl y pr i med at  t he f act or y or  sur f aces not  
speci f i cal l y  not ed ot her wi se,  ar e speci f i ed i n par agr aph SYSTEM DESCRI PTI ON.

3. 4   CLEANING

Duct s,  pl enums,  and casi ngs shal l  be t hor oughl y c l eaned of  al l  debr i s and 
bl own f r ee of  al l  smal l  par t i c l es of  r ubbi sh and dust  and t hen shal l  be 
vacuum cl eaned bef or e i nst al l i ng out l et  f aces.   Equi pment  shal l  be wi ped 
cl ean,  wi t h al l  t r aces of  oi l ,  dust ,  di r t ,  or  pai nt  spot s r emoved.   
Tempor ar y f i l t er s shal l  be pr ovi ded pr i or  t o st ar t up of  al l  f ans t hat  ar e 
oper at ed dur i ng const r uct i on,  and new f i l t er s shal l  be i nst al l ed af t er  al l  
const r uct i on di r t  has been r emoved f r om t he bui l di ng,  t he duct s,  pl enums,  
casi ngs,  and ot her  i t ems speci f i ed have been vacuum cl eaned,  and af t er  
compl et i on of  al l  t est s.   Syst em shal l  be mai nt ai ned i n t hi s c l ean 
condi t i on unt i l  f i nal  accept ance.   Bear i ngs shal l  be pr oper l y l ubr i cat ed 
wi t h oi l  or  gr ease as r ecommended by t he manuf act ur er .   Bel t s shal l  be 
t i ght ened t o pr oper  t ensi on.   Al l  equi pment  r equi r i ng adj ust ment  shal l  be 
adj ust ed t o set t i ng i ndi cat ed or  di r ect ed.   Fans shal l  be adj ust ed t o t he 
speed i ndi cat ed by t he manuf act ur er  t o meet  speci f i ed condi t i ons.

3. 5   FI ELD QUALI TY CONTROL

I nspect  equi pment  when i t  i s  del i ver ed t o t he j ob s i t e.   The r i ght  i s  
r eser ved t o i nspect  any equi pment  at  t he pl ant  of  t he manuf act ur er ,  dur i ng 
or  af t er  manuf act ur e.   I nspect  and r epai r  al l  r ef r act or y af t er  i nst al l at i on 
and pr i or  t o st ar t up.   Cont i nual l y i nspect  equi pment  dur i ng i nst al l at i on,  
af t er  i nst al l at i on,  and dur i ng t he t est s.   Upon compl et i on and pr i or  t o 
accept ance,  per f or m t est s and f ur ni sh al l  necessar y equi pment  and mat er i al s 
r equi r ed f or  t he t est s as speci f i ed her ei n t o demonst r at e t hat  war m ai r  
heat i ng syst em i s i n compl i ance wi t h cont r act  r equi r ement s.   Make al l  t est s 
under  t he di r ect i on of  t he [ Cont r act i ng Of f i cer ]  [ Cont r act or  Qual i t y 
Cont r ol  r epr esent at i ve] .   Read al l  i ndi cat i ng i nst r ument s no l ess 
f r equent l y t han at  hal f - hour  i nt er val s.

3. 5. 1   Tests

Upon compl et i on and pr i or  t o accept ance of  t he i nst al l at i on,  t he Cont r act or  
shal l  f ur ni sh al l  equi pment ,  i nst r ument s,  mat er i al s,  l abor ,  and super vi s i on 
r equi r ed f or  t he t est s as speci f i ed.   Wat er ,  el ect r i c i t y,  and f uel  r equi r ed 
f or  t est i ng [ shal l ]  [ wi l l ]  be f ur ni shed by t he [ Cont r act or ] [ _____] .   
Def ect s di scl osed by t he t est s shal l  be r ect i f i ed by t he cont r act or ,  at  no 
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addi t i onal  expense t o t he Gover nment ,  and r et est ed unt i l  sat i sf act or y.   
Test s shal l  be made under  t he di r ect i on and subj ect  t o t he appr oval  of  t he 
Cont r act i ng Of f i cer .  Al l  i ndi cat i ng i nst r ument s shal l  be r ead at  1/ 2- hour  
i nt er val s unl ess ot her wi se di r ect ed by t he Cont r act i ng Of f i cer .

3. 6   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed on by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s shown ar e as f ol l ows:

Products Inch-Pound Metric

a.   Cent r al  Fur naces I nput  
Capacities

= 22, 000- 225, 000 Bt u/ hr = 6446- 65, 925 W

b.   Bur ner s I nput  Capaci t i es = 400, 000 Bt u/ hr = 117, 200 W

c.   Ther most at s Oper at i ng Range = 55- 90 degr ees F = 12- 13 degr ees C

3. 7   TESTI NG,  ADJUSTI NG,  AND BALANCI NG

[ Test i ng,  adj ust i ng,  and bal anci ng r equi r ement s ar e speci f i ed i n Sect i on 
23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC.   Test i ng,  adj ust i ng,  
and bal anci ng shal l  begi n onl y when t he ai r  suppl y and di st r i but i on,  
i ncl udi ng cont r ol s,  has been compl et ed,  wi t h t he except i on of  per f or mance 
tests.

][ Per f or m i n accor dance wi t h SMACNA 1780,  Chapt er  VI I ,  " Ai r  Syst em TAB 
Pr ocedur es, "  t o achi eve and conf i r m compl i ance wi t h dr awi ngs and 
speci f i cat i ons;  pr epar e compl et e r epor t  of  f i nal  t est  r esul t s.

] 3. 8   PERFORMANCE TESTS

Af t er  t est i ng,  adj ust i ng,  and bal anci ng has been compl et ed as speci f i ed,  
each syst em shal l  be t est ed as a whol e t o see al l  i t ems per f or m as i nt egr al  
par t s of  t he syst em and t emper at ur es and condi t i ons ar e evenl y cont r ol l ed 
t hr oughout  t he bui l di ng.   Cor r ect i ons and adj ust ment s shal l  be conduct ed by 
an exper i enced engi neer .   Test s shal l  cover  a per i od of  not  l ess t han 
[ _____]  days f or  each syst em and shal l  demonst r at e t hat  t he ent i r e syst em 
i s f unct i oni ng accor di ng t o t he speci f i cat i ons.   Coi nci dent al  char t  
r ecor di ngs shal l  be made at  poi nt s i ndi cat ed on t he dr awi ngs f or  t he 
dur at i on of  t he t i me per i od and shal l  r ecor d t he t emper at ur e at  space 
t her most at s or  space sensor s,  [ t he humi di t y at  t he humi di st at ( s)  
l ocat i on( s) , ]  and t he out s i de ai r  t emper at ur e [ and humi di t y]  i n an 
i mmedi at el y adj acent  shaded and weat her  pr ot ect ed out s i de ar ea.

3. 9   OPERATI NG TEST

Per f or m t he f ol l owi ng oper at i ng t est s t o demonst r at e sat i sf act or y [ f ur nace]  
[ and]  [ uni t  heat er ]  [ and humi di f i er ]  oper at i on.   Check bur ner  saf et y 
cont r ol s by s i mul at i ng f l ame f ai l ur e i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.   Oper at e [ f ur nace]  [ and]  [ uni t  heat er ]  f or  a per i od 
suf f i c i ent  t o make t he f ol l owi ng obser vat i ons and r ecor d t he f ol l owi ng dat a 
but  i n no case l ess t han one hour .   These t est s may be r un concur r ent  wi t h 
f i r e t est s speci f i ed bel ow t o t he ext ent  pr act i cal .   Demonst r at e 
sat i sf act or y oper at i on of  al l  heat - r egul at i ng cont r ol s and saf et y 
cont r ol s.   [ Obser ve t he humi di f i er  f or  sat i sf act or y oper at i on and check 
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humi di f i er  dr ai n t o i nsur e pr oper  dr ai nage. ]   [ Recor d humi di t y of  ai r  
ent er i ng and l eavi ng t he humi di f i er  dur i ng st eady st at e f ur nace 
oper at i on. ]   Recor d t emper at ur e r i se acr oss t he heat  exchanger  under  al l  
f i r i ng r at es af t er  equi l i br i um condi t i ons have been r eached at  each f i r i ng 
r at e.   Recor d ammet er  and vol t met er  r eadi ngs f or  t he [ f ur nace mot or ]  [ and]  
[ uni t  heat er  mot or ]  [ and]  [ c i r cul at i ng bl ower  mot or ]  [ and]  [ i nduced dr af t  
f an mot or ]  [ and]  [ humi di f i er  mot or ] .

3. 10   FI RI NG TESTS

Test  combust i on cont r ol s and equi pment  wi t h [ each]  speci f i ed f uel  at  100 
per cent  r at ed l oad.   Demonst r at e sat i sf act or y smoke- count  number s and 
combust i on ef f i c i ency.   Mai nt ai n f i r i ng f or  at  l east  4 hour s [ ,  and wher e 
hi gh- l ow- of f  combust i on cont r ol s ar e pr ovi ded,  oper at e t he [ f ur nace]  [ and]  
[ uni t  heat er ]  f or  one hour  at  l ow f i r e and 3 hour s at  hi gh f i r e] .   Dur i ng 
t est s,  ver i f y pr oper  oper at i on of  cont r ol s.   Adj ust  bur ner s f or  maxi mum 
ef f i c i ency usi ng Or sat  or  s i mi l ar  appar at us.   Recor d t emper at ur e r i ses 
acr oss heat  exchanger s.   Mi ni mum r equi r ement s f or  sat i sf act or y combust i on 
ef f i c i ency shal l  be [ 10. 0 per cent  car bon di oxi de f or  oi l  bur ner s]  [ and]  
[ 8. 5 per cent  car bon di oxi de f or  gas bur ner s] .   [ Mi ni mum t emper at ur es of  
f l ue gas at  t he st ack shal l  be 100 degr ees F above t he f l ue- gas dew 
poi nt s. ]   The obser ved smoke at  al l  f i r i ng r at es dur i ng t he pr escr i bed 
t est s shal l  not  exceed t hat  i ndi cat ed by a number  2 spot  f or  t he bur ner s 
f i r i ng a di st i l l at e f uel  or  gas and a number  4 spot  f or  bur ner s f i r i ng a 
r esi dual  t ype f uel  on t he Shel l - Bachar ach scal e.

3. 11   FI ELD TRAI NI NG

**************************************************************************
NOTE:   Use t he f ol l owi ng equi pment  t est  par agr aphs 
f or  syst ems wi t h i nput s gr eat er  t han 400, 000 Bt u' s 
per  hour  or  ot her  speci al  i nst al l at i ons.

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

3. 11. 1   Fi el d Accept ance Test  Pl ans and Test  Repor t s

a.   Manuf act ur er ' s Test  Pl ans:   Wi t hi n [ 120]  [ _____]  cal endar  days af t er  
cont r act  awar d,  submi t  t he sel f - cont ai ned f ur nace f i el d accept ance t est  
pl an f or  each f ur nace.

    Fi el d accept ance t est  pl ans shal l  devel oped by t he f ur nace manuf act ur er  
det ai l i ng r ecommended f i el d t est  pr ocedur es f or  t hat  par t i cul ar  t ype 
and si ze of  equi pment .   Fi el d accept ance t est  pl ans devel oped by t he 
i nst al l i ng Cont r act or ,  or  t he equi pment  sal es agency f ur ni shi ng t he 
equi pment ,  wi l l  not  be accept abl e.

    The Cont r act i ng Of f i cer  wi l l  r evi ew and appr ove t he f i el d accept ance 
t est  pl an f or  each of  t he f ur naces pr i or  t o commencement  of  f i el d 
t est i ng of  t he f ur naces.   The appr oved f i el d accept ance t est  pl ans 
shal l  be t he pl an and pr ocedur es f ol l owed f or  t he f i el d accept ance 
t est s of  t he f ur naces and r esul t ant  t est  r epor t i ng.

b.   Coor di nat ed t est i ng:   I ndi cat e i n each f i el d accept ance t est  pl an when 
wor k r equi r ed by t hi s sect i on r equi r es coor di nat i on wi t h t est  wor k 
r equi r ed by ot her  speci f i cat i on sect i ons.   Fur ni sh t est  pr ocedur es f or  
t he s i mul t aneous or  i nt egr at ed t est i ng of  f ur nace cont r ol s whi ch 
i nt er l ock and i nt er f ace wi t h cont r ol s f act or y pr ewi r ed or  ext er nal  
cont r ol s f or  t he equi pment  pr ovi ded under  Sect i on [ 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC] [ 23 09 53. 00 20 SPACE TEMPERATURE 
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CONTROL SYSTEMS] .

c.   Pr er equi s i t e t est i ng:   Equi pment  f or  whi ch per f or mance t est i ng i s 
dependent  upon t he compl et i on of  t he wor k cover ed by Sect i on [ 23 05 93 
TESTI NG,  ADJUSTI NG AND BALANCI NG FOR HVAC] [  SMACNA 1780]   must  have 
t hat  wor k compl et ed as a pr er equi s i t e t o t est i ng wor k under  t hi s 
sect i on.   I ndi cat e i n each f i el d accept ance t est  pl an when such 
pr er equi s i t e wor k i s r equi r ed.

d.   Test  pr ocedur e:   I ndi cat e i n each f i el d accept ance t est  pl an each 
equi pment  manuf act ur er s publ i shed i nst al l at i on,  st ar t - up,  and f i el d 
accept ance t est  pr ocedur es.   I ncl ude i n each t est  pl an a det ai l ed 
st ep- by- st ep pr ocedur e f or  t est i ng aut omat i c cont r ol s pr ovi ded by t he 
manufacturer.

    Each t est  pl an shal l  i ncl ude t he r equi r ed t est  r epor t i ng f or ms t o be 
compl et ed by t he Cont r act or ' s t est i ng r epr esent at i ves.   Pr ocedur es 
shal l  be st r uct ur ed t o t est  t he cont r ol s t hr ough al l  modes of  cont r ol  
t o conf i r m t hat  t he cont r ol s ar e per f or mi ng wi t h t he i nt ended sequence 
of  cont r ol .

    Cont r ol l er s shal l  be ver i f i ed t o be pr oper l y cal i br at ed and have t he 
pr oper  set  poi nt  t o pr ovi de st abl e cont r ol  of  t hei r  r espect i ve 
equipment.

e.   Per f or mance var i abl es:   Each t est  pl an shal l  l i s t  per f or mance var i abl es 
t hat  ar e r equi r ed t o be measur ed or  t est ed as par t  of  t he f i el d t est .

    I ncl ude i n t he l i s t ed var i abl es per f or mance r equi r ement s i ndi cat ed on 
t he equi pment  schedul es on t he desi gn dr awi ngs.   Manuf act ur er  shal l  
f ur ni sh wi t h each t est  pr ocedur e a descr i pt i on of  accept abl e r esul t s 
t hat  have been ver i f i ed.

Manuf act ur er  shal l  i dent i f y t he accept abl e l i mi t s or  t ol er ances wi t hi n 
whi ch each t est ed per f or mance var i abl e shal l  accept abl y oper at e.

f .   Job speci f i c :   Each t est  pl an shal l  be j ob speci f i c  and shal l  addr ess 
t he par t i cul ar  i t em of  equi pment  and par t i cul ar  condi t i ons whi ch exi st  
wi t h t hi s cont r act .   Gener i c or  gener al  pr epr i nt ed t est  pr ocedur es ar e 
not  accept abl e.

g.   Speci al i zed component s:   Each t est  pl an shal l  i ncl ude pr ocedur es f or  
f i el d t est i ng and f i el d adj ust i ng speci al i zed component s,  such 
t emper at ur e cont r ol  val ves,  or  pr essur e cont r ol  val ves.

3. 11. 2   Fi el d Accept ance Test i ng

a.   Equi pment  Requi r i ng Test  Repor t s:     Each sel f - cont ai ned f ur nace shal l  
be f i el d accept ance t est ed i n compl i ance wi t h i t s  appr oved f i el d 
accept ance t est  pl an and t he r esul t i ng sel f - cont ai ned f ur nace f i el d 
accept ance t est  r epor t  submi t t ed f or  appr oval .

b.   Manuf act ur er ' s r ecommended t est i ng:   Conduct  t he manuf act ur er ' s  
r ecommend f i el d t est i ng i n compl i ance wi t h t he appr oved t est  pl an.   
[ Fur ni sh a f act or y t r ai ned f i el d r epr esent at i ve aut hor i zed by and t o 
r epr esent  t he equi pment  manuf act ur er  t hr oughout  t he compl et e execut i on 
of  t he f i el d accept ance t est i ng. ]

c.   Oper at i onal  t est :   Conduct  a cont i nuous 24 hour  oper at i onal  t est  f or  
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each i t em of  equi pment .   Equi pment  shut down bef or e t he t est  per i od i s 
compl et ed shal l  r esul t  i n t he t est  per i od bei ng st ar t ed agai n and r un 
f or  t he r equi r ed dur at i on.   For  t he dur at i on of  each t est  per i od,  
compi l e an oper at i onal  l og of  each i t em of  equi pment .   Log r equi r ed 
ent r i es ever y t wo hour s.   Use t he t est  r epor t  f or ms f or  l oggi ng t he 
oper at i onal  var i abl es.   Submi t  t est  l ogs f or  each t est  per i od.

d.   Not i ce of  t est s:   Conduct  t he manuf act ur er ' s r ecommended t est s and t he 
oper at i onal  t est s;  r ecor d t he r equi r ed dat a usi ng t he appr oved 
r epor t i ng f or ms.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  15 
cal endar  days pr i or  t o t he t est i ng.   Wi t hi n 30 cal endar  days af t er  
accept abl e compl et i on of  t est i ng,  submi t  each t est  r epor t  f or  r evi ew 
and appr oval .

e.   Repor t  f or ms:   Type dat a ent r i es and wr i t i ng on t he t est  r epor t  f or ms.   
Compl et ed t est  r epor t  f or ms f or  each i t em of  equi pment  shal l  be 
r evi ewed,  appr oved,  and si gned by t he Cont r act or ' s  t est  di r ect or  and 
t he QC manager .   The manuf act ur er ' s f i el d t est  r epr esent at i ve shal l  
r evi ew,  appr ove,  and si gn t he r epor t  of  t he manuf act ur er ' s r ecommended 
t est .   Si gnat ur es shal l  be accompani ed by t he per son' s name t yped.

f .   Def i c i ency r esol ut i on:   The t est  r equi r ement s accept abl y met ;  
def i c i enci es i dent i f i ed dur i ng t he t est s shal l  be cor r ect ed i n 
compl i ance wi t h t he manuf act ur er ' s r ecommendat i ons and cor r ect i ons 
r et est ed i n or der  t o ver i f y compl i ance.

3. 12   FI ELD TRAI NI NG

**************************************************************************
NOTE:   The number  of  hour s of  i nst r uct i on shoul d be 
det er mi ned based on t he number  and compl exi t y of  t he 
syst ems speci f i ed.

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

The Cont r act or  shal l  conduct  a t r ai ni ng cour se f or  oper at i ng and 
mai nt enance per sonnel  as desi gnat ed by t he Cont r act i ng Of f i cer .   Tr ai ni ng 
shal l  be pr ovi ded f or  a per i od of  [ _____]  hour s of  nor mal  wor ki ng t i me 
shal l  s t ar t  af t er  t he syst em i s f unct i onal l y compl et e but  pr i or  t o t he 
per f or mance t est s.   The f i el d i nst r uct i on shal l  cover  al l  of  t he i t ems 
cont ai ned i n t he appr oved oper at i ng and mai nt enance i nst r uct i ons.

        - -  End of  Sect i on - -
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