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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  uni t  heat er s 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 
present.

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

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

PART 1   GENERAL

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.
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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  Z83. 19/ CSA 2. 35 ( 2017)  Gas- Fi r ed Hi gh- I nt ensi t y I nf r ar ed 
Heaters

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 33 ( 2016)  Met hod of  Test i ng For ced 
Ci r cul at i on Ai r  Cool i ng and Ai r  Heat i ng 
Coils

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1011/ A1011M ( 2018a)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM A109/ A109M ( 2016)  St andar d Speci f i cat i on f or  St eel ,  
St r i p,  Car bon ( 0. 25 Maxi mum Per cent ) ,  
Cold-Rolled

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A463/ A463M ( 2010;  R 2015)  St andar d Speci f i cat i on f or  
St eel  Sheet ,  Al umi num- Coat ed,  by t he 
Hot - Di p Pr ocess

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us
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ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

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

ASTM D1654 ( 2008;  R 2016;  E 2017)  St andar d Test  
Met hod f or  Eval uat i on of  Pai nt ed or  Coat ed 
Speci mens Subj ect ed t o Cor r osi ve 
Environments

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

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

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at 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 54 ( 2018)  Nat i onal  Fuel  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;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
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

NFPA 91 ( 2015)  St andar d f or  Exhaust  Syst ems f or  
Ai r  Conveyi ng of  Vapor s,  Gases,  Mi st s and 
Noncombust i bl e Par t i cul at e Sol i ds

UNDERWRI TERS LABORATORI ES ( UL)

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

UL 731 ( 2018)  UL St andar d f or  Saf et y Oi l - Fi r ed 
Uni t  Heat er s

1. 2   RELATED REQUI REMENTS

Sect i on 23 03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on wi t h addi t i ons and modi f i cat i ons speci f i ed her ei n.
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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.

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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

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

SD- 03 Pr oduct  Dat a

Uni t  Heat er s

I nf r ar ed Heat er s
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SD- 10 Oper at i on and Mai nt enance Dat a

Uni t  Heat er s,  Dat a Package 2

I nf r ar ed Heat er s,  Dat a Package 2

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

PART 2   PRODUCTS

**************************************************************************
NOTE:   I n or der  t o compl y wi t h UFC 1- 200- 02,  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 basel i ne est abl i shed i n 
t he 2010 publ i cat i on of  ASHRAE 90. 1.   The Desi gner  
of  Recor d must  desi gn heat i ng and cool i ng syst ems 
t hat  assi st  i n achi evi ng t hi s r equi r ement .

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

2. 1   UNI T HEATERS

Sel f - cont ai ned and f act or y assembl ed,  [ pr opel l er ]  [ or ]  [ cent r i f ugal ]  f an 
wi t h capaci t i es expr essed as Bt u per  hour  out put  and cubi c f oot - per - mi nut e 
ai r  del i ver y,  oper at i ng condi t i ons,  and mount i ng ar r angement s as i ndi cat ed.  
Aver age f an bear i ng l i f e must  be mi ni mum 200, 000 hour s at  oper at i ng 
condi t i ons.   Pr ovi de f an mot or  wi t h [ di r ect ]  [ or ]  [ bel t ]  dr i ve.   Const r uct  
f an- guar d mot or  mount  of  st eel  wi r e.   Equi p each heat er  wi t h i ndi v i dual l y 
adj ust abl e package di schar ge l ouver .   Louver s may be subst i t ut ed by 
di schar ge cones or  di f f user s.   Pr ovi de t her most at s [ as i ndi cat ed] .   Fur ni sh 
c i r cui t  br eaker  di sconnect  swi t ch.

2. 1. 1   Gas- Fi r ed Uni t  Heat er

ANSI  Z83. 8/ CSA 2. 6 and AGA l abel .

2. 1. 1. 1   Casing

Mi ni mum [ 22]  [ _____]  gage [ st eel ]  [ or ]  [ al umi num] .   Pr ovi de r emovabl e 
access panel s.

2. 1. 1. 2   Heat  Exchanger

Mi ni mum [ 20]  [ _____]  gage al l - wel ded st eel  const r uct i on wi t h 
cor r osi on- r esi st ant  al umi num f i ni sh.

2. 1. 1. 3   Burners

Di e- f or med,  s l ot  por t s,  and st eel  const r uct i on wi t h al umi num pai nt .

2. 1. 1. 4   Dr af t  Di ver t er

Al l - wel ded st eel  const r uct i on and an i nt egr al  par t  of  each heat  exchanger  
sect i on.   Al l ows backdr af t s t o bypass bur ner  assembl y wi t hout  af f ect i ng 
nor mal  oper at i on.

2. 1. 1. 5   Controls

Consi st i ng of  a combi nat i on pr essur e r egul at or ,  [ t wo- st age gas val ve i n 100 
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per cent  and [ 55]  [ _____]  per cent  of  f ul l  r at i ng, ]  mai n shut of f  val ve,  pi l ot  
cock,  pi l ot  saf et y swi t ch f or  100 per cent  shut of f ,  hi gh t emper at ur e l i mi t  
swi t ch,  and t i me- del ay f an swi t ch.   I ncl ude power  and cont r ol  connect i ons 
i n an i nt egr al  j unct i on box.

2. 1. 1. 6   Efficiency

Uni t  heat er  must  have a mi ni mum combust i on ef f i c i ency of  80 per cent  when 
t est ed i n accor dance wi t h ANSI  Z83. 8/ CSA 2. 6.

[ 2. 1. 1. 7   Accessories

**************************************************************************
NOTE:   Do not  acqui r e pr opane- gas conver si on k i t  f or  
pr oj ect  l ocat i ons wher e i t  i s  not  cost  ef f ect i ve t o 
use pr opane gas as f uel .   Del et e t hi s par agr aph i f  
not  r equi r ed.

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

Pr ovi de [ pr opane- gas conver si on k i t ]  [ aut omat i c el ect r i c  pi l ot  r ecogni t i on 
kit].

] 2. 1. 2   Oi l - Fi r ed Uni t  Heat er

UL 731 and UL l abel ed.

2. 1. 2. 1   Casing

Mi ni mum [ 22]  [ _____]  gage [ al umi num]  [ or ]  [ [ enamel ]  [ or ]  [ v i nyl ]  coat ed 
st eel ] .   Pr ovi de r emovabl e access door .

2. 1. 2. 2   Heat  Exchanger

Mi ni mum 16 gage pr i mar y combust i on chamber  const r uct ed of  [ per l i t e- c l ad 
st eel ]  [ ,  al umi num- cl ad st eel ]  [ ,  or ]  [ 400 ser i es st ai nl ess st eel ] ;  mi ni mum 
14 gage secondar y heat i ng sect i on composed of  al umi ni zed,  mi l d,  or  
hot - r ol l ed st eel .   Pr ovi de a f l ame obser vat i on por t  on t he bur ner  s i de of  
t he heat er .

2. 1. 2. 3   Burner

Pr ovi de pr essur e oi l - at omi zi ng bur ner  wi t h mechani cal l y f or ced dr af t ,  
sui t abl e f or  f uel  oi l  No.  2.   Pr ovi de t wo- st age oi l  pump.   Equi p bur ner  
mot or  wi t h a combust i on ai r  damper .

2. 1. 2. 4   Controls

I ncl ude f an and l i mi t  swi t ch,  l ow vol t age ( 24- vol t )  t r ansf or mer ,  el ect r oni c 
f l ame saf eguar d wi t h f l ame saf et y r el ay,  and el ect r i c  spar k i gni t i on.

2. 1. 2. 5   Accessories

Pr ovi de [ power  exhaust er , ]  oi l  f i l t er ,  oi l  pr essur e r egul at or ,  and 
bar omet r i c damper .

2. 1. 2. 6   Efficiency

Uni t  heat er  must  have a mi ni mum combust i on ef f i c i ency of  80 per cent  when 
t est ed i n accor dance wi t h UL 731.
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2. 1. 3   [ St eam]  [ or ]  [ Hot - Wat er ]  Uni t  Heat er

ASHRAE 33 t est ed f or  heat i ng coi l s;  UL l i s t ed f or  mot or  and cont r ol s.

2. 1. 3. 1   Casing

Mi ni mum [ 20]  [ _____]  gage [ st eel ]  [ or ]  [ al umi num]  wi t h r emovabl e access 
panel s or  means t o r emove,  ser vi ce,  and mai nt ai n maj or  component s.

2. 1. 3. 2   Coil

**************************************************************************
NOTE:   Use copper  f or  maxi mum 517 kPa ( gage)  75 psi g 
st eam or  maxi mum 163 degr ees C 325 degr ees F hot  
wat er  at  1379 kPa ( gage)  200 psi g,  r ed br ass f or  
maxi mum 1379 kPa ( gage)  200 psi g st eam or  218 
degr ees C 425 degr ees F hot  wat er  at  2068 kPa ( gage)  
300 psi g,  copper  ni ckel  f or  maxi mum 2758 kPa ( gage)  
400 psi g st eam or  maxi mum 232 degr ees C 450 degr ees F
 at  4136 kPa ( gage)  600 psi g,  and st eel  f or  maxi mum 
232 degr ees C 450 degr ees F hot  wat er  at  4136 kPa 
( gage)  600 psi g.

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

Fi n- and- t ube coi l  const r uct ed of  [ copper , ]  [ r ed br ass, ]  [ 90- 10 copper  
ni ckel , ]  [ or  ]  [ s t eel ]  t ubes and [ copper ]  [ or ]  [ al umi num]  f i ns.   Use 
maxi mum desi gn pr essur e of  [ st eam at  [ _____]  k i l opascal  ( kpa ( gage) )  pounds 
per  squar e i nch gage ( psi g) ]  [ and]  [ hot  wat er  at  [ _____]  kpa ( gage)  psi g 
and [ _____]  degr ees C F] .

2. 1. 3. 3   Controls

[ Aut omat i c cont r ol s of  [ modul at i ng]  [ on- of f - aut o]  [ or ]  [ combi nat i on of  
modul at i ng and on- of f - aut o]  syst em]  [ As i ndi cat ed] .   [ Pr ovi de a 
t hr ee- posi t i on sel ect or  swi t ch. ]

2. 1. 4   El ect r i c  Uni t  Heat er

**************************************************************************
NOTE:   Check i f  Sect i on 23 83 00. 00 20 ELECTRI C 
SPACE HEATI NG EQUI PMENT or  Sect i on 23 82 43. 00 40 
ELECTRI C DUCT HEATERS cover s el ect r i c  uni t  heat er .  
Recommend t o cover  uni t  heat er s excl usi vel y i n t hi s 
sect i on.   Avoi d r edundant  st at ement .

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

UL l i s t ed;  wat t age,  vol t age,  phase,  and number  of  st eps as i ndi cat ed.  
Pr ovi de cont r ol - c i r cui t  t er mi nal s and si ngl e sour ce of  power  suppl y.  Heat er  
5 Kw and l ar ger  must  be t hr ee- phase,  wi t h l oad bal anced on each of  t he 
t hr ee phases.   Li mi t  l eavi ng ai r  t emper at ur e bel ow 60 degr ees C at  15. 5 
degr ees C 140 degr ees F at  60 degr ees F ent er i ng ai r .

2. 1. 4. 1   Casing

Mi ni mum [ 21]  [ _____]  gage st eel .
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2. 1. 4. 2   Heat i ng El ement

Ni ckel - chr omi um heat i ng wi r e el ement ,  f r ee f r om expansi on noi se and 60 Hz 
hum.   Embed el ement  i n magnesi um- oxi de i nsul at i ng r ef r act or y.   Seal  el ement  
i n hi gh- mass st eel  or  cor r osi on- r esi st i ng met al l i c  sheat h wi t h f i ns.  
Encl ose el ement  ends i n t er mi nal  box.   Space f i ns at  maxi mum si x f i ns per  
i nch.   Li mi t  f i n sur f ace t emper at ur e 288 degr ees C 550 degr ees Fat  any 
poi nt  dur i ng nor mal  oper at i on.

2. 1. 4. 3   Controls

I ncl ude l i mi t  cont r ol s f or  t her mal  over heat  pr ot ect i on of  heat er s.   For  
r emot e t her most at i c oper at i on,  pr ovi de cont act or  r at ed f or  100, 000 dut y 
cycl es.   [ Pr ovi de a cont r ol  t r ansf or mer  t o suppl y 120- vol t  t her most at  
cont r ol  c i r cui t  f or  each heat er . ]   Pr ovi de r oom t her most at  f or  pi l ot  dut y.

2. 1. 4. 4   Wiring

Compl et el y f act or y- pr ewi r ed t o t er mi nal  st r i ps,  r eady t o r ecei ve br anch 
ci r cui t  and cont r ol  connect i ons f or  60 degr ees C 140 degr ees F [ copper ]  
[ or ]  [ al umi num]  wi r i ng.

[ 2. 1. 4. 5   Accessories

**************************************************************************
NOTE:   These accessor i es ar e not  i nt egr al  component s 
of  el ect r i c  uni t  heat er .   Del et e t hi s par agr aph i f  
not  r equi r ed.

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

Pr ovi de f an swi t chi ng devi ces t o i ndependent l y oper at e f an mot or  f or  summer  
vent i l at i on and wi nt er  heat  r ecover y.

] 2. 2   I NFRARED HEATERS

**************************************************************************
NOTE:   Check i f  Sect i on 23 83 00. 00 20 ELECTRI C 
SPACE HEATI NG EQUI PMENT or  Sect i on 23 82 43. 00 40 
ELECTRI C DUCT HEATERS cover s el ect r i c  uni t  heat er .  
Recommend t o cover  uni t  heat er s excl usi vel y i n t hi s 
sect i on.   Avoi d r edundant  st at ement .

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

[ Ref l ect or - beam spr ead]  [ and]  oper at i ng condi t i ons as i ndi cat ed.   Pr ovi de 
pr e- wi r ed cont r ol  boxes,  t her most at s,  and r ef l ect or  [ and duct ]  hanger s.

2. 2. 1   Sheet  Met al

[ a.   Al umi num- Cl ad St eel :   ASTM A463/ A463M,  nomi nal  t hi ckness of  mi ni mum 16 
gage f or  r adi ant  t ubi ng bet ween bur ner s and vacuum pump or  vent .

][ b.   Al umi num:   ASTM B209M ASTM B209,  manuf act ur er ' s  st andar d t hi ckness.

][ c.   St ai nl ess St eel :   ASTM A240/ A240M,  nomi nal  t hi ckness of  not  l ess t han 
20 gage.

][ d.   [ Cer ami c- Coat ed]  [ Enamel - Coat ed]  St eel :   ASTM A1011/ A1011M hot  r ol l ed or
ASTM A109/ A109M col d r ol l ed,  l ow- car bon st eel .   Pr ovi de coat i ng abl e t o 
wi t hst and i nf r ar ed heat er  oper at i ng t emper at ur es.
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] 2. 2. 2   Unvent ed Gas I nf r ar ed Heat er

**************************************************************************
NOTE:   Use onl y i f  adequat e vent i l at i on ensur ed f or  
t he pr oj ect  l ocat i on.

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

ANSI  Z83. 19/ CSA 2. 35 and AGA appr oved.

2. 2. 2. 1   Heat i ng El ement

Per f or at ed cer ami c capabl e of  wi t hst andi ng t her mal  shock i n [ 3]  [ _____]  
mi nut es f r om 1093 t o 0 degr ees C 2000 t o 32 degr ees F wi t hout  f at i gue and 
of  mi ni mum 871 degr ees C 1600 degr ees F oper at i ng t emper at ur e.   When 
r e- r adi at i ng scr eens ar e used t o obt ai n oper at i ng t emper at ur e,  pr ovi de 
[ st ai nl ess- st eel ]  [ or ]  [ chr omi zed- st eel ]  mat chi ng scr een.

2. 2. 2. 2   Reflector

[ Pol i shed [ al umi num]  [ st ai nl ess st eel ] ]  [ or ]  [ appr oved hi gh i nf r ar ed 
r ef l ect or  mat er i al s] .   Pr ovi de r ef l ect or  suppor t s of  manuf act ur er ' s  
standard.

2. 2. 2. 3   Controls

Pr ovi de ei t her  an i nt er mi t t ent  pi l ot  i gni t i on syst em or  a sol i d- st at e 
di r ect  i gni t i on syst em.   Pr ovi de aut omat i c gas saf et y val ve capabl e of  
wi t hst andi ng a 10 per cent  vol t age f l uct uat i on.

2. 2. 2. 4   Ventilation

Sect i on 23 00 00 AI R SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEMS.

2. 2. 3   Vent ed Gas I nf r ar ed Heat er

**************************************************************************
NOTE:   For  spot  heat i ng,  use s i ngl e- bur ner  power  
vent ed heat er ;  f or  smal l  ar ea heat i ng,  uses 
s i ngl e- bur ner  vacuum vent ed heat er ;  and f or  l ar ge 
ar ea or  ent i r e bui l di ng heat i ng,  use mul t i pl e- bur ner  
vacuum vent ed heat er .

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

ANSI  Z83. 19/ CSA 2. 35 wi t h AGA l abel ,  [ s i ngl e- bur ner  power  vent ed]  
[ s i ngl e- bur ner  vacuum vent ed]  [ or ]  [ mul t i pl e- bur ner  vacuum vent ed] .

2. 2. 3. 1   Vent

NFPA 54 and NFPA 211,  [ Type 316 st ai nl ess st eel ]  [ or ]  [ hi gh- t emper at ur e 
cor r osi on- r esi st ant  pl ast i c r at ed f or  mi ni mum 204 degr ees C 400 degr ees F
] .   Vent  f l ue gas t o out door s by i nduced dr af t .

2. 2. 3. 2   Reflector

[ Pol i shed [ al umi num]  [ st ai nl ess st eel ] ]  [ or ]  [ appr oved hi gh i nf r ar ed 
r ef l ect or  mat er i al s] .   Pr ovi de manuf act ur er ' s st andar d r ef l ect or  suppor t s.
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2. 2. 3. 3   Heat  Exchanger  and Combust i on Chamber

Const r uct  heat  exchanger  and combust i on chamber  of  [ al umi num- cl ad st eel ]  
[ cer ami c- coat ed st eel ]  [ or ]  st ai nl ess st eel .

2. 2. 3. 4   Controls

I ncor por at e ei t her  an i nt er mi t t ent  pi l ot  i gni t i on syst em or  a sol i d- st at e 
di r ect  i gni t i on syst em.   Pr ovi de saf et y ai r - f l ow swi t ch f or  each bur ner .

2. 2. 3. 5   Fan or  Vacuum Pump

Heat er  manuf act ur er ' s st andar d.

2. 2. 3. 6   Performance

**************************************************************************
NOTE:   Per f or mance Cr i t er i a ar e:

Mi ni mum St eady 
St at e Ther mal  
Efficiency 
(Percent)

Maxi mum Heat  
Rel ease ( kJ Per  
Squar e Met er  of  
Heat i ng Sur f ace

Si ngl e- Bur ner  Power  Vent ed Heat er 80 31,350

Si ngl e- Bur ner  Vacuum Vent ed Heat er 80 33,060

Mul t i pl e- Bur ner  Vacuum Vent ed 
Heater

85 23,940

Mi ni mum St eady 
St at e Ther mal  
Efficiency 
(Percent)

Maxi mum Heat  
Rel ease ( BTU Per  
Squar e Met er  of  
Heat i ng Sur f ace

Si ngl e- Bur ner  Power  Vent ed Heat er 80 2,750

Si ngl e- Bur ner  Vacuum Vent ed Heat er 80 2,900

Mul t i pl e- Bur ner  Vacuum Vent ed 
Heater

85 2,100

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

Pr ovi de suf f i c i ent  r adi ant  heat i ng sur f ace t o at t ai n a mi ni mum st eady- st at e 
t her mal  ef f i c i ency of  [ 80]  [ 85]  per cent  and a maxi mum heat  r el ease of  
[ 31, 350]  [ 33, 060]  [ 23. 940]  kJ per  squar e met er  [ 2, 750]  [ 2, 900]  [ 2, 100]  Bt u 
per  squar e f oot .

2. 2. 4   El ect r i c  I nf r ar ed Heat er

**************************************************************************
NOTE:   Check i f  Sect i on 23 83 00. 00 20 ELECTRI C 
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SPACE HEATI NG EQUI PMENT or  Sect i on 23 82 43. 00 40 
ELECTRI C DUCT HEATERS cover s el ect r i c  uni t  heat er .  
Recommend t o cover  uni t  heat er s excl usi vel y i n t hi s 
sect i on.   Avoi d r edundant  st at ement .

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

Sel f - cont ai ned,  f act or y assembl ed,  and UL l i s t ed and i ncl udi ng t he heat i ng 
el ement ,  r ef l ect or ,  heat er  housi ng,  mount i ng br acket s,  el ement  hol der s,  
wi r e guar ds,  and hi gh- t emper at ur e i nt er nal  wi r i ng.

2. 2. 4. 1   Heat i ng El ement

Mi ni mum 9 1/ 2 mm 3/ 8 i nch di amet er  quar t z t ube or  met al  sheat h wi t h coi l ed 
r esi st or  wi r e.   El ement  oper at i ng t emper at ur e r ange must  be 649 t o 982 
degr ees C 1200 t o 1800 degr ees F.

2. 2. 4. 2   Heat er  Housi ng

[ Weat her pr oof ]  [ al umi num- cl ad st eel ]  [ s t ai nl ess- st eel ]  [ al umi num]  [ or ]  
[ l ow- car bon st eel ]  const r uct i on.   Pr ovi de a baked enamel  f i ni sh over  a 
cor r osi on- r esi st ant  pr i mer .   Pr ovi de a chr ome- pl at ed or  st ai nl ess- st eel  
wi r e guar d t o pr event  heat i ng el ement s f r om acci dent al  damage.   Fur ni sh 
swi vel  br acket s t o posi t i on heat er  i n any hor i zont al  angl e.

2. 2. 4. 3   Reflector

Pol i shed [ al umi num]  [ or ]  [ st ai nl ess st eel ] .

2. 2. 4. 4   Wiring

Ful l y encl osed i nt er nal  wi r i ng.   Pr ovi de mi ni mum 152 mm 6 i nch s l ack 
f i x t ur e ( heat er )  wi r e f or  connect i on t o br anch ci r cui t  wi r i ng.

[ 2. 2. 4. 5   Accessories

**************************************************************************
NOTE:   El ect r i c- c l ock cont r ol l er  i s  an i nput  
cont r ol l er  pr ovi ded separ at el y as an opt i onal  
addi t i on t o uni t  heat er s.   Del et e t hi s par agr aph i f  
not  r equi r ed.

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

Pr ovi de el ect r i c- c l ock cont r ol l er  wi t h sel f - st ar t i ng synchr onous mot or s and 
snap act i ng swi t ch,  r at ed f or  125 per cent  of  t he l oad whi ch i t  cont r ol s.  
Pr ovi de a 30- second t i me cycl e wi t h an i nf i ni t el y adj ust abl e " on- of f "  
per i od each cycl e.   Equi p cont r ol l er  wi t h ext er nal  i ndi cat i ng knob f or  
manual  adj ust ment  f r om zer o t o 100 per cent .   I f  sur f ace mount ed,  f ur ni sh 
st eel  encl osur e wi t h a baked enamel  f i ni sh over  a cor r osi on- r esi st ant  
pr i mer .   I f  f l ush mount ed,  f ur ni sh gal vani zed st eel  encl osur e wi t h 
knockout s f or  condui t  i n bot t om and si des.   Pr ovi de a connect i on wi r i ng 
di agr am on t he i nsi de cover  of  t he encl osur e.   Wher e l oads exceed t he 
maxi mum avai l abl e r at i ng of  cont r ol l er ,  pr ovi de hi gh dut y- cycl e cont act or s 
ser vi ng as pi l ot  devi ces.

] 2. 3   FAN

Pr ovi de [ st eel ]  [ or ]  [ al umi num]  f ans wi t h bal l  or  r ol l er  bear i ngs f or  
mot or s over  0. 09 kW 1/ 8 hor sepower  ( hp)  and sl eeve bear i ngs f or  mot or s 0. 09 
kW 1/ 8 hp and under .   Pr ovi de s l eeve bear i ngs wi t h oi l  r eser voi r ,  i f  not  
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per manent l y l ubr i cat ed.

2. 4   MOTOR AND STARTER

**************************************************************************
NOTE:   The mot or  cont r ol  r equi r ement s shoul d be 
coor di nat ed wi t h t he el ect r i cal  sect i on and wi l l  
depend on f i el d condi t i ons.   The f ol l owi ng t ypes of  
mot or  st ar t er s shoul d be used as a gui de onl y.   When 
el ect r i cal  power  c i r cui t s t o whi ch equi pment  ar e 
connect ed ar e heavi l y l oaded,  t he f ul l  
vol t age- acr oss l i ne st ar t i ng may r esul t  i n excessi ve 
vol t age dr op on t he c i r cui t .

Mot or  kW Voltage Type St ar t er

Up t o 5 1/ 2 208-230 Acr oss l i ne magnet i c

5 1/ 2 t o 11 208-230 Acr oss l i ne magnet i c  par t  wi nd or  wye 
delta

11 t o 22 3/ 8 460 Acr oss l i ne magnet i c  par t  wi nd or  wye 
delta

Above 11 208-230 Par t  wi nd or  wye del t a

Above 22 3/ 8 460 Par t  wi nd or  wye del t a

Mot or  kW Voltage Type St ar t er

Up t o 7- 1/ 2 208-230 Acr oss l i ne magnet i c

7- 1/ 2 t o 15 208-230 Acr oss l i ne magnet i c  par t  wi nd or  wye del t a

15 t o 30 460 Acr oss l i ne magnet i c  par t  wi nd or  wye del t a

Above 15 208-230 Par t  wi nd or  wye del t a

Above 30 460 Par t  wi nd or  wye del t a

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

NEMA MG 1,  and NEMA I CS 2,  and NEMA I CS 6,  r espect i vel y.   [ Pr ovi de 
expl osi on- pr oof  mot or s and mot or  st ar t er s wher e i ndi cat ed. ]  Pr ovi de 
cont i nuous- dut y mot or  wi t h bui l t - i n aut omat i c r eset  t her mal  over l oad 
pr ot ect i on.   For  mot or  0. 37 kW 1/ 2 hp and l ar ger ,  use t hr ee- phase.   Pr ovi de 
s i ngl e- phase mot or  of  per manent  spl i t  capaci t or  or  capaci t or  st ar t .   Li mi t  
mot or  speed at  1800 r pm r / mi n.   Wi r e mot or  t o heat er  power  suppl y sour ce.

[ 2. 5   NOI SE,  VI BRATI ON AND SEI SMI C CONTROLS

**************************************************************************
NOTE:   Dependi ng upon var i ous heat er s,  del et e any 
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i r r el evant  par agr aph f or  pi pi ng syst ems.
**************************************************************************

Sect i on 22 05 48. 00 20 MECHANI CAL SOUND VI BRATI ON AND SEI SMI C CONTROL.

][ 2. 6   GAS PI PI NG SYSTEM AND FLUE VENT

Compl y wi t h Sect i on 23 11 25 FACI LI TY GAS PI PI NG,  Sect i on 33 51 15 
NATURAL- GAS /  LI QUI D PETROLEUM DI STRI BUTI ON,  f or  gas val ves and pi pi ng.   
Use UL 441 f l ue vent s [ and]  [ gas- vent  r oof  j acks] ,  of  [ gal vani zed st eel ]  
[ al umi num]  [ or ]  [ st ai nl ess st eel ] .

][ 2. 7   FUEL OI L [ TANK]  AND PI PI NG SYSTEM

Sect i on 33 52 10 FUEL SYSTEMS PI PI NG ( SERVI CE STATI ON) .

][ 2. 8   HOT WATER PI PI NG SYSTEM

Sect i on 23 21 13. 00 20 LOW TEMPERATURE WATER [ LTW]  HEATI NG SYSTEMS.

][ 2. 9   STEAM AND CONDENSATE PI PI NG SYSTEM

Sect i on 23 22 26. 00 20 STEAM SYSTEM AND TERMI NAL UNI TS.

] 2. 10   SOURCE QUALI TY CONTROL

Speci al  pr ot ect i on i s not  r equi r ed f or  equi pment  t hat  has a z i nc coat i ng 
conf or mi ng t o [ ASTM A123/ A123M]  [ ASTM A653/ A653M] .   Ot her wi se,  pr ot ect  
af f ect ed equi pment  i t ems by manuf act ur er s '  cor r osi on- i nhi bi t i ng coat i ng or  
pai nt  syst em t hat  has pr oved capabl e of  wi t hst andi ng sal t - spr ay t est  i n 
accor dance wi t h ASTM B117.   Test  i ndoor  and out door  equi pment  f or  125 
hour s;  t est  out door  equi pment  used i n a mar i ne at mospher e f or  500 hour s.   
For  each speci men,  per f or m a scr at ch t est  as def i ned i n ASTM D1654.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  equi pment  wher e i ndi cat ed and as r ecommended by manuf act ur er ' s 
recommendations, NFPA 54, NFPA 90A, NFPA 90B, NFPA 91 and NFPA 211.

3. 1. 1   Suspensi ons of  Equi pment

Pr ovi de equi pment  suppor t s i ncl udi ng beam cl amps,  t ur nbuckl es and t wi st  
l i nks or  wel d- wi r e chai ns,  wi r e r opes wi t h r ope cl i ps and r ope t hi mbl es,  
t hr eaded- eye r od hanger s wi t h l ock nut s and heat - duct  hanger s,  t hr eaded- eye 
bol t s wi t h expansi on scr ews,  br acket s,  pl at f or m and mount i ng f r ame,  and 
vi br at i on i sol at or s.   Locat e equi pment  i n such a manner  t hat  wor ki ng space 
i s avai l abl e f or  ser vi c i ng,  such as vacuum pump and bur ner  r emoval ,  access 
t o aut omat i c cont r ol s,  and l ubr i cat i on.   Pr ovi de el ect r i cal  i sol at i on of  
di ssi mi l ar  met al s.   Cl ean i nt er i or  of  casi ngs or  cabi net s bef or e and af t er  
compl et i on of  i nst al l at i on.

3. 1. 2   Vents

NFPA 54 and NFPA 211.   Pr ovi de vent s wi t h weat her pr oof i ng f l ashi ngs i n 
accor dance wi t h Sect i on 07 60 00 FLASHI NG AND SHEET METAL.
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3. 1. 3   El ect r i cal  Wor k

NFPA 70 and Di v i s i on 26,  " ELECTRI CAL. "   When r epl aci ng or i gi nal  cont r ol  
wi r es,  pr ovi de No.  16 AWG wi t h mi ni mum 105 degr ees C i nsul at i on.

3. 2   FI ELD QUALI TY CONTROL

Admi ni st er ,  schedul e,  and conduct  speci f i ed t est s.   Fur ni sh per sonnel ,  
i nst r ument s and equi pment  f or  such t est s.   Cor r ect  def ect s and r epeat  t he 
r espect i ve i nspect i ons and t est s.   Conduct  i nspect i ons and t est i ng i n t he 
pr esence of  t he Cont r act i ng Of f i cer .

3. 2. 1   Test  I nst r ument s and Appar at us

Pr ovi de i nst r ument s and appar at us cur r ent l y cer t i f i ed as bei ng accur at e t o 
wi t hi n one per cent  of  t hei r  f ul l  scal e.   Use gages wi t h a maxi mum scal e 
bet ween 1 1/ 2 and 2 t i mes t est  pr essur e.

3. 2. 2   Fi el d I nspect i on

Pr i or  t o i ni t i al  oper at i on,  i nspect  equi pment  i nst al l at i on t o ensur e t hat  
i ndi cat ed and speci f i ed r equi r ement s have been met .

3. 2. 3   Fi el d Test s

3. 2. 3. 1   Fuel  Pi pi ng Pr essur e Test s

[ Pneumat i cal l y  t est  gas pi pi ng at  1 1/ 2 t i mes oper at i ng pr essur e and check 
f or  l eakage wi t h soap sol ut i on. ]   [ Hydr ost at i cal l y  t est  f uel  oi l  pi pi ng at  
1 1/ 2 t i mes maxi mum wor ki ng pr essur e. ]

3. 2. 3. 2   Fi r e Test s f or  Nonel ect r i cal  Heat i ng Equi pment

Test  combust i on cont r ol s and equi pment  wi t h speci f i ed f uel  at  100 per cent  
f ul l  r at ed l oad.   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.  Mai nt ai n 
f i r i ng f or  at  l east  f our  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 heat i ng equi pment  f or  one hour  at  l ow 
f i r e and 3 hour s at  hi gh f i r e] .   For  accept abl e combust i on ef f i c i ency,  
al l ow maxi mum 4. 5 per cent  car bon di oxi de i n f l ue gases.

3. 2. 3. 3   I nsul at i on- Resi st ance Test s f or  El ect r i cal  Equi pment

At  t he compl et i on of  wi r i ng,  t est  600 vol t  wi r i ng t o ver i f y t hat  no shor t  
c i r cui t s exi st  bef or e or  af t er  t he at t achment  of  el ect r i cal  heat i ng 
equi pment  t o t he power  sour ce.   Make t est s wi t h an i nst r ument  whi ch appl i es 
a vol t age of  appr oxi mat el y 500 vol t s f or  a di r ect  r eadi ng of  i nsul at i on 
resistance.

3. 2. 3. 4   Oper at i onal  Test s

Af t er  compl et i ng f i r e t est s and i nsul at i on- r esi st ance t est s,  oper at e 
equi pment  cont i nuousl y under  var y i ng l oad condi t i ons t o ver i f y f unct i oni ng 
of  combust i on cont r ol s,  el ect r i cal  cont r ol s,  f l ame saf eguar d cont r ol s,  
saf et y i nt er l ocks,  and speci f i ed oper at i ng sequence.   Run each t est  f or  a 
mi ni mum per i od of  one hour .
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3. 3   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.   Mot or  Capaci t y = 7 1/ 2 hp = 5 1/ 2 kW

= 15 hp = 11 kW

= 30 hp = 22 3/ 8 kW

        - -  End of  Sect i on - -
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