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SECTI ON 23 80 20. 00 10
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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  gas- f i r ed heat er s,  i ncl udi ng uni t  
heat er s,  wal l  f ur naces,  and i nf r ar ed heat er s.

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

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

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

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

PART 1   GENERAL

1. 1   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 
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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.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 66/ CGA 6. 14 ( 2023)  Aut omat i c Vent  Damper  Devi ces f or  
Use wi t h Gas- Fi r ed Appl i ances

ANSI  Z21. 86/ CSA 2. 32 ( 2016)  Vent ed Gas- Fi r ed Space Heat i ng 
Appl i ances

ANSI  Z83. 4/ CSA 3. 7 ( 2017;  R 2022)  Non- Reci r cul at i ng Di r ect  
Gas- Fi r ed Heat i ng and For ced Vent i l at i on 
Appl i ances f or  Commer ci al  and I ndust r i al  
Appl i cat i on

ANSI  Z83. 8/ CSA 2. 6 ( 2016;  R 2021)  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

ANSI  Z83. 19/ CSA 2. 35 ( 2017;  R 2022)  Gas- Fi r ed Hi gh- I nt ensi t y 
I nf r ar ed Heat er s

CSA GROUP ( CSA)

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

NFPA 54 ( 2024)  Nat i onal  Fuel  Gas Code

NFPA 211 ( 2019)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UNDERWRI TERS LABORATORI ES ( UL)

UL FLAMMABLE & COMBUSTI BLE ( 2012)  Fl ammabl e and Combust i bl e Li qui ds 
and Gases Equi pment  Di r ect or y
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1. 2   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  
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

Det ai l  Dr awi ngs
I nst al l at i on

SD- 03 Pr oduct  Dat a

Spar e Par t s

SD- 06 Test  Repor t s

Test i ng,  Adj ust i ng,  and Bal anci ng
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SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance I nst r uct i ons

1. 3   QUALI TY ASSURANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al l  Feder al  bui l di ngs must  compl y wi t h 
Execut i ve Or der  13423 and Publ i c Law 109- 58 ( Ener gy 
Pol i cy Act  of  2005) ;  whet her  new const r uct i on,  
r epl acement  const r uct i on,  or ,  t o t he gr eat est  ext ent  
pr act i cal ,  r ef ur bi shment  and syst em r epl acement .  I n 
or der  t o compl y wi t h E. O.  13423 and t he Ener gy 
Pol i cy Act  of  2005,  bui l di ng desi gns must  achi eve 
ener gy consumpt i on l evel s t hat  ar e at  l east  30 
per cent  bel ow t he l evel  r equi r ed by t he 2004 
publ i cat i on of  ASHRAE 90. 1.

I n accor dance wi t h P. L.  109- 58 ( Ener gy Pol i cy Act  of  
2005) ,  Execut i ve Or der  13423,  and Feder al  
Acqui s i t i on Regul at i on ( FAR)  23. 203 Ener gy- ef f i c i ent  
Pr oduct s must  meet  or  exceed t he per f or mance 
cr i t er i a f or  ENERGY STAR®- qual i f i ed or  
FEMP- desi gnat ed pr oduct s as l ong as t hese 
r equi r ement s ar e nonpr opr i et ar y.  The FEMP and ENERGY 
STAR pr oduct  r equi r ement s ar e avai l abl e on t he web 
at  www. eer e. ener gy. gov/ f emp/ pr ocur ement  and 
www. ener gyst ar . gov/ pr oduct s .  Wher e ENERGY STAR or  
FEMP pr oduct s ar e not  appl i cabl e,  ener gy consumi ng 
pr oduct s and syst ems must  meet  or  exceed t he 
r equi r ement s of  ASHRAE 90. 1.

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

Submi t  det ai l  dr awi ngs consi st i ng of  i l l ust r at i ons,  schedul es,  per f or mance 
char t s,  i nst r uct i ons,  br ochur es,  di agr ams,  and ot her  i nf or mat i on t o 
i l l ust r at e t he r equi r ement s and oper at i on of  t he syst em.   Det ai l  dr awi ngs 
f or  space heat i ng equi pment ,  cont r ol s,  associ at ed equi pment ,  and f or  
pi pi ng and wi r i ng.   Show pr oposed l ayout  and anchor age of  equi pment  and 
appur t enances,  and equi pment  r el at i onshi p t o ot her  par t s of  t he wor k 
i ncl udi ng cl ear ances f or  mai nt enance and oper at i on.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om weat her ,  
humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 5   EXTRA MATERI ALS

Submi t  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  t he 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.   I ncl ude i n t he 
dat a 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.
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PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

2. 1. 1   Gener al

Pr ovi de mat er i al s and equi pment  whi ch ar e st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n manuf act ur i ng of  t he pr oduct s and t hat  
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.   Al l  gas f i r ed appl i ances must  meet  t he 
r equi r ement s of  NFPA 54.

2. 1. 2   Namepl at es

Secur e a pl at e t o each maj or  component  of  equi pment  cont ai ni ng t he 
manuf act ur er ' s name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  and 
cat al og number .   Al so,  af f i x  an ENERGY STAR l abel  as appl i cabl e.

2. 1. 3   Equi pment  Guar ds

Compl et el y encl ose or  guar d bel t s,  pul l eys,  chai ns,  gear s,  coupl i ngs,  
pr oj ect i ng set scr ews,  keys,  and ot her  r ot at i ng par t s so l ocat ed t hat  any 
per son may come i n c l ose pr oxi mi t y t her et o.   Guar d or  cover  
hi gh- t emper at ur e equi pment  and pi pi ng so l ocat ed as t o endanger  per sonnel  
or  cr eat e a f i r e hazar d wi t h i nsul at i on of  t ype speci f i ed f or  ser vi ce.

2. 2   ELECTRI CAL WORK

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e mot or  t ype,  c l ass,  and encl osur e 
t ype on t he dr awi ngs.

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

Pr ovi de el ect r i cal  mot or  dr i ven equi pment  compl et e wi t h mot or s,  mot or  
st ar t er s,  and cont r ol s.   Pr ovi de mot or s conf or mi ng t o NEMA MG 1.   Pr ovi de 
el ect r i cal  equi pment  and wi r i ng accor dance wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pr ovi de el ect r i cal  char act er i st i cs as speci f i ed or  
i ndi cat ed.   Pr ovi de pr emi um ef f i c i ency i nt egr al  s i ze mot or s i n accor dance 
wi t h NEMA MG 1.   Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad 
pr ot ect i on and ot her  appur t enances necessar y f or  t he mot or  cont r ol  
speci f i ed.   Each mot or  must  be of  suf f i c i ent  s i ze t o dr i ve t he equi pment  
at  t he speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng of  t he 
mot or .   Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  devi ces 
r equi r ed f or  t he oper at i on speci f i ed and any cont r ol  wi r i ng r equi r ed f or  
cont r ol s and devi ces speci f i ed,  but  not  shown,  must  be pr ovi ded.

2. 3   HEATERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Heat er  mount i ng br acket s and r el at ed har dwar e 
shoul d be speci f i ed t o be f ur ni shed by t he equi pment  
manuf act ur er  wi t h f act or y f i ni sh i f  pr oj ect  does not  
war r ant  separ at e speci f i cat i on sect i ons f or  
mi scel l aneous met al s and f i el d pai nt i ng.   The 
desi gner  shoul d consul t  UFC 3- 31- 04 and Sect i ons 
13 48 73 and 23 05 48. 19 t o det er mi ne i f  sei smi c 
det ai l s ar e r equi r ed.   I f  r equi r ed,  r ef er  t o 
speci f i cat i on sect i ons 13 48 73 and 23 05 48. 19 or  
i ncl ude t he necessar y det ai l s on t he dr awi ngs.   
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Del et e t he r ef er ence t o sei smi c det ai l s,  i f  t hey ar e 
not  r equi r ed.   I ndi cat e al l  appl i cabl e vent  pi pe 
r out i ng on dr awi ng.

Unl ess st at ed ot her wi se,  heat er s must  have a mi ni mum 
combust i on ef f i c i ency of  80 per cent  at  maxi mum 
capaci t y.  Show heat er  combust i on ef f i c i enci es on t he 
dr awi ngs.

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

Equi p heat er s f or  and adj ust  t o bur n [ nat ur al ] [ l i qui f i ed pet r ol eum] [ dual  
f uel  nat ur al / l i qui f i ed pet r ol eum]  gas.   Pr ovi de each heat er  wi t h a gas 
pr essur e r egul at or  t hat  wi l l  sat i sf act or i l y  l i mi t  t he mai n gas bur ner  
suppl y pr essur e.   Heat er s must  have an i nt er mi t t ent  or  i nt er r upt ed 
el ect r i cal l y i gni t ed pi l ot  or  a di r ect  el ect r i c i gni t i on syst em.   Pr ovi de 
saf et y cont r ol s t hat  conf or m t o t he ANSI  st andar d speci f i ed f or  each 
heat er .   Fur ni sh mount i ng br acket s and har dwar e by t he heat er  manuf act ur er  
and f act or y f i ni sh t o mat ch t he suppor t ed equi pment .   Sei smi c det ai l s must  
be [ i n accor dance wi t h UFC 3- 301- 01 and Sect i ons 13 48 73 SEI SMI C CONTROL 
FOR MI SCELLANEOUS EQUI PMENT and 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC] [ as 
i ndi cat ed] .

2. 3. 1   Di r ect  Fi r ed Make- Up Ai r  Heat er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  shoul d choose i nl et  or  di schar ge 
damper  accor di ng t o c l i mat e zone.   Gener al l y,  
l ocat i ons whi ch exper i ence mor e t han 2220 heat i ng 
degr ee C days 4, 000 heat i ng degr ee F days shoul d use 
di schar ge damper s on uni t s l ocat ed out door s,  and 
i nl et  damper s on uni t s l ocat ed i ndoor s.   
Appl i cat i ons i n moder at e c l i mat es can be speci f i ed 
at  t he desi gner ' s opt i on.

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

Fur ni sh heat er s i n accor dance wi t h ANSI  Z83. 4/ CSA 3. 7.   Di r ect  f i r ed 
make- up ai r  heat er s use out si de ai r  di r ect l y duct ed t o t he heat er .   The 
pr oduct s of  combust i on gener at ed by t he heat er  ar e r el eased i nt o t he 
out si de ai r  st r eam bei ng heat ed.   Equi p heat er s wi t h [ mot or i zed [ i nl et ] [  
and ] [ out l et ] ]  [ backdr af t ]  damper s, [  di schar ge ai r  di f f user , ] [  duct  
col l ar , ] [  ai r  f i l t er s, ] [  and ] [ bi r d scr een] .   Pr ovi de [ s i ngl e- st age] [ t wo 
st age] [ modul at i ng]  gas cont r ol  val ve.   Maxi mum ai r  t emper at ur e r i se dur i ng 
mi ni mum bur ner  f i r e must  be 4 degr ees C 7 degr ees F.    Fan must  be 
[ s i ngl e- speed] [ t wo speed,  wi t h l ow speed appr oxi mat el y t wo- t hi r ds of  hi gh 
speed] [ var i abl e speed] .   Pr ovi de weat her i zed out door  heat er s wi t h 
manuf act ur er ' s st andar d ext er i or  f i ni sh f or  out door  uni t s.   Pr ovi de 
mot or i zed  [ i nl et ] [  and ] [ out l et ]  damper s t hat  c l ose when t he uni t  i s  shut  
down.   Damper s must  be i nt er l ocked t o pr event  bur ner  oper at i on when 
damper s ar e c l osed.   Pr ovi de heat er s wi t h a [ space] [ di schar ge ai r ]  
t her most at ,  a l ow l i mi t  ai r  st r eam t her most at ,  and an ambi ent  ai r  
t her most at .   The [ space] [ di schar ge ai r ]  t her most at  must  cont r ol  t he gas 
cont r ol  val ve.   Pr ovi de l ow l i mi t  ai r  st r eam t her most at  t o shut  down t he 
ent i r e uni t  i f  t he di schar ge ai r  t emper at ur e dr ops bel ow t he 
[ space] [ di schar ge]  t her most at  set t i ng.   Pr ovi de ambi ent  ai r  t her most at  t o 
shut  down t he bur ner  i f  t he out si de ai r  exceeds t he [ di schar ge] [ space]  
t her most at  set t i ng.
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2. 3. 2   I ndi r ect  Fi r ed Make- Up Heat er s

Pr ovi de heat er s i n accor dance wi t h ANSI  and CSA St andar ds.   Equi p heat er s 
wi t h mot or i zed i nl et  damper s,  duct  col l ar ,  and ai r  f i l t er s.   Pr ovi de 
modul at i ng gas cont r ol  val ve.   Maxi mum ai r  t emper at ur e r i se dur i ng mi ni mum 
bur ner  f i r e must  be 4 degr ees C 7 degr ees F.   Fan must  be t wo speed,  wi t h 
l ow speed appr oxi mat el y t wo- t hi r ds of  hi gh speed.   Pr ovi de mot or i zed i nl et  
damper s t hat  c l ose when t he uni t  i s  shut  down.   Damper s must  be 
i nt er l ocked t o pr event  bur ner  oper at i on when damper s ar e c l osed.   Pr ovi de 
heat er s wi t h a space t her most at ,  a l ow l i mi t  ai r  st r eam t her most at ,  and an 
ambi ent  ai r  t her most at .   The space t her most at  must  cont r ol  t he modul at i ng 
gas cont r ol  val ve.   Pr ovi de l ow l i mi t  ai r  st r eam t her most at  t o shut  down 
t he ent i r e uni t  i f  t he di schar ge ai r  t emper at ur e dr ops  bel ow t he space 
t her most at  set t i ng.   Pr ovi de ambi ent  ai r  t her most at  t o shut  down t he 
bur ner  i f  t he out si de ai r  exceeds t he space t her most at  set t i ng.

2. 3. 3   Uni t  Heat er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al umi ni zed st eel  heat  exchanger s wi l l  be 
sat i sf act or y i n most  appl i cat i ons.   Omi t  t he 
al umi ni zed i f  t her e i s a cor r osi ve condi t i on.

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

Pr ovi de heat er s conf or mi ng t o r equi r ement s of  ANSI  Z83. 8/ CSA 2. 6.   Pr ovi de 
[ al umi ni zed st eel ] [  or  ] [ st ai nl ess st eel ]  heat  exchanger s.   Equi p ai r  
di schar ge sect i on wi t h adj ust abl e [ hor i zont al  l ouver s] [  and ] [ ver t i cal  
l ouver s or  f i ns] .   Fan shaf t s must  be ei t her  di r ect l y connect ed t o t he 
dr i v i ng mot or ,  or  i ndi r ect l y connect ed by mul t i pl e V- bel t  dr i ve.   Fans i n 
one uni t  must  be of  t he same si ze.   Fur ni sh power - vent ed heat er s,  sui t abl e 
f or  s i dewal l  vent  di schar ge and si ngl e- wal l - t hi ckness vent  pi pi ng.   
Pr ovi de heat er s t hat  have aut omat i c i gni t i on.   Heat er s must  empl oy met er ed 
combust i on ai r  wi t h encl osed dr af t  di ver t er  ( no open f l ue col l ar ) .   
Pr ovi de heat er s wi t h a space t her most at  whi ch cont r ol s bot h uni t ' s  f an and 
bur ner .

2. 3. 4   Wal l  Fur nace

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   ANSI  Z21. 49 def i nes t he gr avi t y t ype uni t s 
whi ch ar e desi gned t o dr aw combust i on ai r  f r om 
wi t hi n t he space.   I ndi cat e on t he dr awi ngs t he t ype 
of  ai r  di schar ge;  t op or  f r ont .

Wal l  f ur nace must  have a mi ni mum combust i on 
ef f i c i ency of  77 per cent  and a mi ni mum AFUE of  73 
per cent .   I ndi cat e wal l  f ur nace ef f i c i enci es on t he 
dr awi ngs.

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

Pr ovi de [ gr avi t y] [ f an]  wal l  f ur nace i n accor dance wi t h ANSI  Z21. 86/ CSA 2. 32
 and as i ndi cat ed.   Pr ovi de a space t her most at  whi ch cont r ol s bot h t he 
uni t ' s  f an and bur ner .

2. 3. 5   Duct  Fur nace

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al umi ni zed st eel  heat  exchanger s wi l l  be 
sat i sf act or y i n most  appl i cat i ons.   Omi t  t he 
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al umi ni zed st eel  i f  t her e i s a cor r osi ve condi t i on.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de duct  f ur nace i n accor dance wi t h ANSI  Z83. 8/ CSA 2. 6.   Pr ovi de 
power - vent ed f ur nace,  sui t abl e f or  s i dewal l  vent  di schar ge and si ngl e wal l  
t hi ckness vent  pi pi ng.   Pr ovi de f ur nace wi t h aut omat i c i gni t i on.   Fur nace 
must  empl oy met er ed combust i on ai r  wi t h encl osed dr af t  di ver t er  ( no open 
f l ue col l ar ) .   Pr ovi de [ al umi ni zed st eel ] [  or  ] [ st ai nl ess st eel ]  f ur nace 
heat  exchanger s.   Pr ovi de f ur nace wi t h mi ni mum st eady st at e t her mal  
ef f i c i ency of  80 per cent  at  maxi mum r at ed capaci t y and 75 per cent  at  
mi ni mum r at ed capaci t y t hat  i s  pr ovi ded and al l owed by t he cont r ol s.   
Pr ovi de f ur nace wi t h a [ space] [ di schar ge ai r ]  t her most at  whi ch cont r ol s 
t he uni t ' s  bur ner .

2. 3. 6   I nf r ar ed Heat er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Unvent ed i nf r ar ed heat er s may be empl oyed 
onl y i n bui l di ngs wi t h hi gh cei l i ngs such as shop 
bui l di ngs,  i ndust r i al  bui l di ngs,  et c.   Exhaust  vent s 
wi l l  not  be l ocat ed di r ect l y above i nf r ar ed heat er s.  
The l ocat i on of  t he heat er s shoul d be coor di nat ed 
wi t h l i ght  f i x t ur es,  spr i nkl er  syst ems,  st r uct ur al  
member s,  and any ot her  i t ems t hat  may be sensi t i ve 
t o t he heat  t hat  wi l l  be gener at ed.   Wher e t he uni t s 
ar e used i n met al  bui l di ngs,  t he r oof  wi l l  be 
i nsul at ed and an adequat e noncombust i bl e vapor  
bar r i er  wi l l  be pr ovi ded.  Unvent ed i nf r ar ed heat er s 
wi l l  not  be used i n hazar dous ar eas.   Sel ect  t ype of  
heat er  r equi r ed and del et e t he i nappl i cabl e t ype of  
vent i l at i on.  Capaci t y of  t he exhaust  syst em must  be 
a mi ni mum of  6. 4 l i t er s per  second per  1000 Wat t  hour
 4 cf m per  1, 000 Bt u per  hour  i nput  t o pr oper l y 
di l ut e t he car bon di oxi de pr oduced.   Pr ovi s i on wi l l  
be made t o pr ovi de ai r  t o t he space i n an amount  
equal  t o t he exhaust .

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

Fur ni sh heat er s conf or mi ng t o t he r equi r ement s of  ANSI  Z83. 19/ CSA 2. 35 and 
[ vent ed] [  or  ] [ unvent ed]  t ype[  as i ndi cat ed] . [   Vent ed heat er s must  be 
vent ed t o t he out si de at mospher e. ]   Heat er  st y l e must  be [ sur f ace 
combust i on] [ t ubul ar ]  t ype[  as i ndi cat ed] .   Ref l ect or  shape must  be[  
par abol i c] [  hor i zont al ] [  or  ] [  st andar d] [  as i ndi cat ed] .   Pr ovi de heat er s 
wi t h space t her most at s whi ch cont r ol  t he uni t ' s  bur ner .   Cover  t her most at s 
l ocat ed i n t he di r ect  r adi at i on pat t er n wi t h a met al  shi el d.

2. 4   THERMOSTATS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si ngl e st age t her most at s ar e used t o cont r ol  
a uni t  at  100 per cent  capaci t y onl y.   Two st age 
t her most at s can be used t o st age a uni t ' s  capaci t y 
t o ei t her  50 or  100 per cent .   Two st age t her most at s 
ar e onl y appl i cabl e f or  uni t  heat er s and duct  
f ur naces.

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

Pr ovi de adj ust abl e el ect r i c or  el ect r oni c t her most at s.   I ncl ude cont r ol  
wi r i ng r equi r ed t o compl et e t he space t emper at ur e cont r ol  syst em.   Pr ovi de 
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t her most at s t hat  have a 2 degr ee C 3 degr ee F di f f er ent i al  and a set  poi nt  
r ange of  [ 4 t o 24 degr ee C 40 t o 75 degr ees F] [ mi nus 18 t o pl us 38 degr ees 
C 0 t o 100 degr ees F] [ 27 t o 49 degr ees C 80 t o 120 degr ees F] .   Pr ovi de 
[ s i ngl e] [ t wo]  st age t her most at s.

2. 5   VENT PI PI NG

Pr ovi de vent  pi pi ng conf or mi ng t o t he r equi r ement s of  NFPA 54.   Pl ast i c 
mat er i al  pol yet her i mi de ( PEI )  and pol yet her sul f one ( PES)  ar e f or bi dden t o 
be used f or  vent  pi pi ng of  combust i on gases.

2. 6   ELECTRI C AUTOMATI C VENT DAMPERS

Pr ovi de el ect r i c aut omat i c vent  damper s conf or mi ng t o t he r equi r ement s of  
ANSI  Z21. 66/ CGA 6. 14 and pr ovi de i n t he vent s of  heat er s [ except  unvent ed 
i nf r ar ed heat er s]  usi ng i ndoor  ai r  f or  combust i on ai r .

2. 7   I NSULATI ON

Pr ovi de i nsul at i on f or  pi pi ng and equi pment  and appl i cat i on i n accor dance 
wi t h Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

2. 8   FACTORY FI NI SHES

Equi pment  and component  i t ems,  when f abr i cat ed f r om f er r ous met al ,  must  be 
f act or y f i ni shed wi t h t he manuf act ur er ' s st andar d f i ni sh.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng t hor oughl y 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

i nst al l  equi pment  as i ndi cat ed and i n accor dance wi t h t he r ecommendat i ons 
of  t he equi pment  manuf act ur er  and t he l i s t i ng agency,  except  as ot her wi se 
speci f i ed.

3. 2. 1   Heat i ng Equi pment

I nst al l  heat er s wi t h c l ear ance t o combust i bl es,  compl yi ng wi t h mi ni mum 
di st ances as det er mi ned by CSA Di r ect or y,  UL FLAMMABLE & COMBUSTI BLE and 
as i ndi cat ed on each heat er  appr oval  and l i s t i ng pl at e.   Suppor t  heat er s 
i ndependent l y f r om t he bui l di ng st r uct ur e,  as i ndi cat ed,  but  not  r el y i ng 
on suspended cei l i ng syst ems f or  suppor t .

3. 2. 2   Vent s

Locat e vent  damper s,  pi pi ng and st r uct ur al  penet r at i ons as i ndi cat ed.   
Per f or m vent  damper  i nst al l at i on i n conf or mance t o ANSI  Z21. 66/ CGA 6. 14.   
Ext end vent  pi pes,  wher e not  connect ed t o a masonr y chi mney conf or mi ng t o 
NFPA 211,  t hr ough t he r oof  or  an out si de wal l  and t er mi nat e,  i n compl i ance 
wi t h NFPA 54.   Pr ovi de vent s passi ng t hr ough wat er pr oof  membr anes wi t h t he 
necessar y f l ashi ngs t o obt ai n wat er pr oof  i nst al l at i ons.
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3. 2. 3   Gas Pi pi ng

Connect  gas pi pi ng as i ndi cat ed,  compl yi ng wi t h t he appl i cabl e 
r equi r ement s at  Sect i on 23 11 20 FACI LI TY GAS PI PI NG.

3. 3   TRAI NI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  t he number  of  hour s t o t r ai n per sonnel  
f or  equi pment  oper at i ons.   Consul t  equi pment  
manuf act ur er  f or  r ecommended t i me.

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

Conduct  a t r ai ni ng cour se f or  t he mai nt enance and oper at i ng st af f .   The 
t r ai ni ng per i od of  [ _____]  hour s nor mal  wor ki ng t i me must  st ar t  af t er  t he 
syst em i s f unct i onal l y compl et e but  bef or e t he f i nal  accept ance t est s.   
Gi ve t he Cont r act i ng Of f i cer  at  l east  t wo weeks advance not i ce of  such 
t r ai ni ng.   I ncl ude al l  of  t he i t ems cont ai ned i n t he appr oved oper at i on 
and mai nt enance i nst r uct i ons as wel l  as demonst r at i ons of  r out i ne 
mai nt enance oper at i ons.   Submi t  [ 6]  [ _____]  compl et e copi es of  oper at i ng 
i nst r uct i ons out l i ni ng t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em 
st ar t up,  oper at i on and shut down.   I ncl ude t he manuf act ur er ' s name,  model  
number ,  ser vi ce manual ,  par t s l i s t ,  and br i ef  descr i pt i on of  al l  equi pment  
and basi c oper at i ng f eat ur es.   Submi t  [ 6]  [ _____]  compl et e copi es of  
mai nt enance i nst r uct i ons l i s t i ng r out i ne mai nt enance,  possi bl e br eakdowns,  
r epai r s and t r oubl eshoot i ng gui de.   I ncl ude si mpl i f i ed pi pi ng,  wi r i ng,  and 
cont r ol  di agr ams f or  t he syst em as i nst al l ed.

3. 4   TESTI NG,  ADJUSTI NG,  AND BALANCI NG

Per f or m t est i ng,  adj ust i ng,  and bal anci ng as speci f i ed i n Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG OF HVAC SYSTEMS.   Submi t  t est  r epor t s i n 
bookl et  f or m showi ng al l  f i el d t est s per f or med t o adj ust  each component  
and al l  f i el d t est s per f or med t o pr ove compl i ance wi t h t he speci f i ed 
per f or mance cr i t er i a,  upon compl et i on and t est i ng of  t he i nst al l ed 
syst em.   I ndi cat e t he f i nal  posi t i on of  cont r ol s.

        - -  End of  Sect i on - -
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