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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA®  S TAN D ARD S

N F PA
®

 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fr e  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y c e r tifc ati o n  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  c e r tife r  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fg u r e  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fg u r e .  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fg u r e s ,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
a m e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  r efe c t
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  o ffc i al  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .

Full document details: NFPA 87 2021

http://www.avadocuments.com/doc/nfpa-87-2021
http://www.avadocuments.com/doc/nfpa-87-2021
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  r efe c t th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  o ffc i al  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  o ffc i a l  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fl e d  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fl e d  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 0  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  8 7

S tan d ard fo r

Fl u i d  H e ate rs

2 0 2 1  E d i ti o n

T h i s  e d i ti o n  o f N F PA 8 7 ,  Standard for Fluid Heaters,  wa s  p r e p ar e d  b y th e  Te c h n i c al  C o m m i tte e  o n
F l u i d  H e ate r s .  I t was  i s s u e d  b y th e  S tan d ar d s  C o u n c i l  o n  O c to b e r  5 ,  2 0 2 0 ,  wi th  a n  e ffe c ti ve  d a te  o f
O c to b e r  2 5 ,  2 0 2 0 ,  an d  s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 8 7  was  ap p r o ve d  a s  a n  Am e r i c a n  N a ti o n al  S ta n d a r d  o n  O c to b e r  2 5 ,  2 0 2 0 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 8 7

I n  2 0 0 6 ,  th e  S tan d a r d s  C o u n c i l  au th o r i z e d  th e  Te c h n i c a l  C o m m i tte e  o n  O ve n s  an d  F u r n ac e s  to
b e g i n  wo r k o n  a n e w r e c o m m e n d e d  p r a c ti c e  o n  p r o c e s s  h e a te r s .  T h e  tas k fo r c e  fo r m e d  b y th e
c o m m i tte e  to  d e ve l o p  th e  r e c o m m e n d e d  p r ac ti c e  c o m p r i s e d  m e m b e r s  o f th e  Te c h n i c al  C o m m i tte e
o n  O ve n s  an d  F u r n a c e s  ( N F PA 8 6 ,  Standard for Ovens and Furnaces)  an d  fr e  s a fe ty p r o fe s s i o n al s  fr o m
th e  c o m m u n i ty o f fu i d  h e ate r  u s e r s  a n d  m an u fa c tu r e r s .

T h e  n e e d  fo r  N F PA to  d e ve l o p  a d o c u m e n t o n  fu i d  h e ate r s  b e c am e  ap p ar e n t wh e n  N F PA
r e c e i ve d  r e q u e s ts  o ve r  a n u m b e r  o f ye ar s  fo r  i n te r p r e tati o n  as  to  wh e th e r  fu i d  h e a te r s  we r e  c o ve r e d
b y an y e x i s ti n g  N F PA c o d e s  an d  s tan d ar d s .  T h e  Te c h n i c a l  C o m m i tte e  o n  B o i l e r  a n d  C o m b u s ti o n
S ys te m s  s p e c ifc al l y e x c l u d e d  p r o c e s s  h e ate r s  u s e d  i n  c h e m i c a l  an d  p e tr o l e u m  m an u fac tu r e  fr o m
c o ve r ag e  b y N F PA 8 5 ,  Boiler and Combustion Systems Hazards Code.  N F PA 8 6  d i d  n o t e x c l u d e  p r o c e s s
h e ate r s ,  b u t th e  Te c h n i c al  C o m m i tte e  o n  O ve n s  an d  F u r n ac e s  r e c o m m e n d e d  th e  d e ve l o p m e n t o f a
n e w d o c u m e n t th at r e c o g n i z e d  th at p r o c e s s  h e ate r s  we r e  fu n d am e n tal l y d i ffe r e n t fr o m  o ve n s  a n d
fu r n a c e s .  T h e  fr s t ( 2 0 1 1 )  e d i ti o n  o f N F PA 8 7  was  p u b l i s h e d  i n  2 0 1 0 .

T h e  2 0 1 1  e d i ti o n  o f N F PA 8 7  i n c o r p o r ate d  s afe ty r e c o m m e n d a ti o n s  c o n s i s te n t wi th  r e q u i r e m e n ts
i n  N F PA 8 6  a n d  N F PA 8 5 ,  e s p e c i al l y th o s e  r e l ate d  to  h az ar d s  a s s o c i a te d  wi th  th e  c o m b u s ti o n  o f
g as e o u s  a n d  l i q u i d  fu e l s .  Ad d i ti o n al  r e c o m m e n d a ti o n s  we r e  ad d e d  to  N F PA 8 7  th at a d d r e s s e d
u n i q u e  h a z a r d s  as s o c i ate d  wi th  th e  h e a ti n g o f c o m b u s ti b l e  fu i d s  ( e . g . ,  p r e s s u r e  c o n ta i n m e n t,  fo w
a n d  te m p e r atu r e  m o n i to r i n g ,  a n d  m i ti g ati o n  o f ac c i d e n ta l  fu i d  r e l e as e s ) .

T h e  2 0 1 5  e d i ti o n  o f N F PA 8 7  i n c l u d e d  th e  a d d i ti o n  o f d efn i ti o n s  fo r  burner management system
(BMS) an d  emergency shutoff valve (ESOV) an d  o th e r  u p d ate s  to  d efn i ti o n s  fo r  c o n s i s te n c y wi th  N F PA
8 6 .  C h an g e s  to  C h ap te r  6  fo r  c o n s i s te n c y wi th  N F PA 8 6  i n c l u d e d  E S O V r e c o m m e n d a ti o n s ,
e m e r g e n c y i s o l a ti o n  val ve s ,  an d  o ve r p r e s s u r e  p r o te c ti o n .  T h e  te c h n i c a l  c o m m i tte e  ad d e d  p r o c e d u r e s
fo r  p l a c i n g  e q u i p m e n t i n to  s e r vi c e  b as e d  o n  p u r gi n g p r ac ti c e s  i n  N F PA 5 4  an d  N F PA 5 6 .  T h e
c o m m i tte e  a d d e d  a r e c o m m e n d a ti o n  a ga i n s t m an i fo l d i n g  ve n t l i n e s  fr o m  d i ffe r e n t p r e s s u r e  l e ve l s
b a s e d  o n  N F PA 8 5 .  As  a r e s u l t o f i n tr o d u c i n g d efn i ti o n s  fo r  B M S  an d  c o m b u s ti o n  s a fe g u a r d ,  th e
te c h n i c a l  c o m m i tte e  m o d ife d  r e c o m m e n d a ti o n s  fo r  l o gi c  s ys te m s  fo r  b o th  B M S  l o gi c  a n d  P L C
s ys te m s .  T h e  te c h n i c al  c o m m i tte e  c o m p l e te l y r e vi s e d  r e c o m m e n d ati o n s  fo r  C l as s  F  h e ate r s  i n
C h ap te r  9  a n d  ad d e d  n e w c o n te n t fo r  C h ap te r s  1 0  an d  1 1  o n  C l as s  G  a n d  C l as s  H  h e ate r s ,
r e s p e c ti ve l y.

F o r  th e  2 0 1 8  e d i ti o n ,  N F PA 8 7  tr a n s i ti o n e d  fr o m  a r e c o m m e n d e d  p r a c ti c e  to  a  s tan d ar d .  T h e
c o m m i tte e  a d d e d  n i n e  n e w d efn i ti o n s  to  C h a p te r  3  th at we r e  e x tr ac te d  fr o m  N F PA 8 6 ,  i n c l u d i n g
self-piloted burner,  line pressure regulator,  monitoring pressure regulator,  series pressure regulator,  service pressure
regulator,  fame rod,  fame detector,  supervised fame,  an d  fame failure response time (FFRT).  A d efn i ti o n  fo r
a u th o r i z e d  p e r s o n n e l  fr o m  N F PA 1 9 0 1  was  m o d ife d ,  a n d  q u a l ife d  p e r s o n n e l  fr o m  N F PA 7 0  was
m o d ife d .

I n  ad d i ti o n ,  C l as s  F,  C l as s  G,  an d  C l as s  H  h e a te r s  we r e  c o m b i n e d  i n to  o n e  c h ap te r  d u e  to  th e
s i m i l a r i ty o f th e  r e q u i r e m e n ts  fo r  al l  th r e e  c l a s s e s  o f h e ate r s .  F l u i d  m i x tu r e  c h a n ge s  we r e  r e vi s e d  to
b e  i n  a c c o r d an c e  wi th  h e a te r  m a n u fac tu r e r s ’  r e c o m m e n d ati o n s ,  i n  ac c o r d an c e  wi th  fu i d
m a n u fac tu r e r s ’  r e c o m m e n d a ti o n s ,  o r  wi th  a  th i r d -p ar ty ap p r o ve d  b y th e  AH J .  F l u i d  typ e  c h a n ge s
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we r e  a l s o  r e vi s e d  to  b e  i n  ac c o r d an c e  wi th  h e ate r  m a n u fac tu r e r s ’  r e c o m m e n d a ti o n s  o r  a th i r d -p ar ty a p p r o ve d  b y th e  AH J .
P r o vi s i o n s  i n  8 . 2 . 9  r e q u i r e d  th e  u s e  o f two  m a n u al  h ar d wi r e d  e m e r g e n c y s wi tc h e s  — o n e  l o c ate d  r e m o te l y an d  o n e  l o c ate d
l o c a l l y i n  r e fe r e n c e  to  th e  fu i d  h e ate r.  Re q u i r e m e n ts  i n  8 . 5 . 2 . 5  a d d r e s s e d  th e  i s s u e  o f fal s e  fam e  s i g n al  fo r  fam e  s e n s i n g
te c h n o l o gi e s .  T h e  P L C  s o ftwar e  s e c ti o n  was  al te r e d  to  r e fe r  to  th e  P L C  l o gi c  p r o gr a m m i n g i n s te ad  o f th e  g e n e r al  te r m  software.

F i n a l l y,  i n te r l o c k r e q u i r e m e n ts  th at h ad  b e e n  i n  C h a p te r  9  we r e  m o ve d  to  C h ap te r  8  wi th  o th e r  s ys te m  i n te r l o c k
r e q u i r e m e n ts .  C h a p te r  9  al l o we d  s e c o n d ar y c a tc h / s to r ag e  tan ks ,  a n d  s afe ty P L C  r e q u i r e m e n ts  we r e  al i gn e d  wi th  N F PA 8 6 .  A
r e q u i r e m e n t fo r  b l an ke t g as  l o w-p r e s s u r e  p r o vi n g d e vi c e s  was  al s o  a d d e d .

F o r  th e  2 0 2 1  e d i ti o n  o f N F PA 8 7 ,  a n e w C h ap te r  1 0 ,  S o l i d  F u e l –F i r e d  H e a ti n g S ys te m s ,  p r o vi d e s  r e q u i r e m e n ts  an d  g u i d a n c e
fo r  m a n u fac tu r e r s  an d  u s e r s  o f s o l i d -fu e l –fr e d  fu i d  h e a te r s .  Wi th  th i s  c h ap te r,  n e w d efn i ti o n s  h a ve  b e e n  ad d e d  to  C h ap te r  3
fo r  te r m s  s u c h  a s  primary air,  solid fuel backup burner,  mechanical feeder,  an d  fame arrestor.  F o r  th e r m al  fu i d  ap p l i c ati o n s ,  a n n e x
l an g u a ge  h as  b e e n  ad d e d  th at d i s c o u r ag e s  th e  u s e  o f b al l  val ve s  d u e  to  th e  r i s k o f th e r m al  e x p an s i o n  o f tr ap p e d  fu i d .  F o r
C h ap te r  8 ,  s u p p l e m e n tal  an n e x  m a te r i al  a d d s  c o n te x t to  th e  e x i s ti n g p u r ge  vo l u m e  r e q u i r e m e n t an d  c a u ti o n s  wh e n  th i s
r e q u i r e m e n t m ay n o t b e  c o n s e r va ti ve .  Al s o ,  a  n e w a n n e x  fg u r e  fo r  C h ap te r  9  h a s  b e e n  ad d e d  th at p r o vi d e s  i n fo r m a ti o n  o n
typ i c a l  e x p an s i o n  tan k i n s tr u m e n ts  an d  a p p u r te n a n c e s .
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This
edition may be superseded by a later one,  or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any
point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata,  please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
In addition to TIAs and Errata,  the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c a n  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h al l  b e  s e n t to  th e
te c h n i c a l  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  D .

C h ap te r 1    Ad m i n i s trati o n

1 . 1 *  S c o p e .

1 . 1 . 1    T h i s  s tan d a r d  c o ve r s  fu i d  h e a te r s  a n d  r e l ate d  e q u i p ‐
m e n t.

1 . 1 . 2    Wi th i n  th e  s c o p e  o f th i s  s tan d a r d ,  a fu i d  h e ate r  i s
c o n s i d e r e d  to  b e  a n y th e r m al  fu i d  h e a te r  o r  p r o c e s s  fu i d
h e ate r  wi th  th e  fo l l o wi n g  fe a tu r e s :

( 1 ) F l u i d  i s  fo wi n g  u n d e r  p r e s s u r e .
( 2 ) F l u i d  i s  i n d i r e c tl y h e ate d .
( 3 ) Re l e as e  o f e n e r gy fr o m  c o m b u s ti o n  o f a  l i q u i d ,  s o l i d ,  o r

g as e o u s  fu e l  o r  an  e l e c tr i c a l  s o u r c e  o c c u r s  wi th i n  th e
u n i t.

Δ 1 . 1 . 3    T h i s  s ta n d a r d  d o e s  n o t ap p l y to  th e  fo l l o wi n g :

( 1 ) B o i l e r s  ( wh i c h  ar e  c o ve r e d  b y N F PA 8 5  o r  AN S I / AS M E
C S D -1 ,  Controls and Safety Devices for Automatically Fired Boil‐
ers)

( 2 ) C l a s s  A,  B ,  C ,  o r  D  o ve n s  an d  fu r n ac e s  ( wh i c h  ar e  c o ve r e d
b y N F PA 8 6 )

( 3 ) F i r e d  h e a te r s  i n  p e tr o l e u m  r efn e r i e s  an d  p e tr o c h e m i c al
fa c i l i ti e s  th a t ar e  d e s i g n e d  an d  i n s ta l l e d  i n  a c c o r d a n c e
wi th  AP I  S T D  5 6 0 ,  Fired Heaters for General Refnery Service;

AP I  RP  5 5 6 ,  Instrumentation,  Control,  and Protective Systems
for Gas Fired Heaters;  a n d  AP I  RP  2 0 0 1 ,  Fire Protection in

Refneries
( 4 ) F i r e d  h e ate r s  c o m m o n l y c al l e d  r e fo r m e r  fu r n a c e s  o r

c r a c ki n g fu r n a c e s  i n  th e  p e tr o c h e m i c al  an d  c h e m i c al
i n d u s tr i e s

( 5 ) U n i ts  th at h e at ai r  fo r  o c c u p i ab l e  s p ac e  o r  c o m fo r t
( 6 ) L P - Gas  vap o r i z e r s  d e s i gn e d  an d  i n s tal l e d  i n  ac c o r d a n c e

wi th  N F PA 5 8
( 7 ) * C o al -fr e d  s ys te m s
( 8 ) L i s te d  e q u i p m e n t wi th  a h e ati n g  s ys te m ( s )  th a t s u p p l i e s  a

to tal  i n p u t n o t e x c e e d i n g  1 5 0 , 0 0 0  B tu / h r  ( 4 4  kW)
( 9 ) Qu i e s c e n t b ath  fr e -tu b e  h e ate r s

1 . 2  P urp o s e .    T h i s  s ta n d ar d  p r o vi d e s  r e q u i r e m e n ts  fo r  fu i d
h e a te r s  to  m i n i m i z e  th e  fr e  a n d  e x p l o s i o n  h a z a r d s  th a t c a n

e n d an g e r  th e  fu i d  h e ate r,  th e  b u i l d i n g ,  o r  p e r s o n n e l .

1 . 3 *  Ap p l i c ati o n .    T h i s  s tan d a r d  ap p l i e s  to  n e w i n s ta l l ati o n s
a n d  to  a l te r ati o n s  o r  e x te n s i o n s  o f e x i s ti n g e q u i p m e n t.

1 . 4  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  r efe c t a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  a c c e p ta b l e  d e gr e e

o f p r o te c ti o n  fr o m  th e  h az ar d s  a d d r e s s e d  i n  th i s  s tan d ar d  at
th e  ti m e  th e  s ta n d ar d  was  i s s u e d .

1 . 4 . 1    U n l e s s  o th e r wi s e  s p e c ife d ,  th e  p r o vi s i o n s  o f th i s  s tan d ‐
ar d  d o  n o t a p p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal l a‐

ti o n s  th at e x i s te d  o r  we r e  a p p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l ati o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
s p e c ife d ,  th e  p r o vi s i o n s  o f th i s  s ta n d ar d  ar e  r e tr o a c ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e

d e gr e e  o f r i s k,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i t‐
te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s tan d a r d  d e e m e d
ap p r o p r i a te .

1 . 4 . 3    T h e  r e tr o a c ti ve  r e q u i r e m e n ts  o f th i s  s tan d a r d  s h al l  b e
p e r m i tte d  to  b e  m o d ife d  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e

i m p r ac ti c al  i n  th e  j u d g m e n t o f th e  a u th o r i ty h a vi n g j u r i s d i c ti o n
an d  o n l y wh e r e  i t i s  c l e ar l y e vi d e n t th at a r e as o n ab l e  d e g r e e  o f
s a fe ty i s  p r o vi d e d .

1 . 5 *  E q u i val e n c y.    N o th i n g  i n  th i s  s ta n d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r

s u p e r i o r  q u a l i ty,  s tr e n gth ,  fr e  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  a n d  s afe ty o ve r  th o s e  r e c o m m e n d e d  b y th i s  s tan d ar d .

1 . 5 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
au th o r i ty h a vi n g j u r i s d i c ti o n  to  d e m o n s tr a te  e q u i va l e n c y.

1 . 5 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h a l l  b e  a p p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

1 . 6  U n i ts  an d  Fo r m u l as .

1 . 6 . 1  S I  U n i ts .    M e tr i c  u n i ts  o f m e as u r e m e n t i n  th i s  s tan d ar d
ar e  i n  ac c o r d an c e  wi th  th e  m o d e r n i z e d  m e tr i c  s ys te m  kn o wn  a s
th e  I n te r n a ti o n a l  S ys te m  o f U n i ts  ( S I ) .

1 . 6 . 2  P ri m ar y an d  E q u i val e n t Val u e s .    I f a  val u e  fo r  a m e as u r e ‐
m e n t as  gi ve n  i n  th i s  s ta n d a r d  i s  fo l l o we d  b y an  e q u i va l e n t

val u e  i n  o th e r  u n i ts ,  th e  fr s t s tate d  val u e  i s  th e  r e q u i r e m e n t.  A
gi ve n  e q u i va l e n t val u e  m i g h t b e  ap p r o x i m ate .
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2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 . 6 . 3  C o n ve rs i o n  P ro c e d u re .    S I  u n i ts  h a ve  b e e n  c o n ve r te d  b y
m u l ti p l yi n g  th e  q u an ti ty b y th e  c o n ve r s i o n  fac to r  an d  th e n
r o u n d i n g th e  r e s u l t to  th e  a p p r o p r i a te  n u m b e r  o f s i gn ifc an t
d i g i ts .

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d a r d  a n d  s h a l l  b e
c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

Δ 2 . 2  N FPA P u b l i c ati o n s .    N ati o n a l  F i r e  P r o te c ti o n  As s o c i a ti o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 0 ,  Standard for Portable Fire Extinguishers,  2 0 1 8  e d i ti o n .
N F PA 1 1 ,  Standard for Low-,  Medium-,  and High-Expansion

Foam,  2 0 2 1  e d i ti o n .
N F PA 1 2 ,  Standard on Carbon Dioxide Extinguishing Systems,

2 0 2 1  e d i ti o n .
N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 1 9

e d i ti o n .
N F PA 1 5 ,  Standard for Water Spray Fixed Systems for Fire Protec‐

tion,  2 0 1 7  e d i ti o n .
N F PA 1 7 ,  Standard for Dry Chemical Extinguishing Systems,  2 0 2 1

e d i ti o n .
N F PA 1 7 A,  Standard for Wet Chemical Extinguishing Systems,

2 0 2 1  e d i ti o n .
N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance

of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .
N F PA 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1

e d i ti o n .
N F PA 3 1 ,  Standard for the Installation of Oil-Burning Equipment,

2 0 2 0  e d i ti o n .
N F PA 5 4 ,  National Fuel Gas Code,  2 0 2 1  e d i ti o n .
N F PA 5 8 ,  Liquefed Petroleum Gas Code,  2 0 2 0  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 7 9 ,  Electrical Standard for Industrial Machinery,  2 0 2 1

e d i ti o n .
N F PA 8 5 ,  Boiler and Combustion Systems Hazards Code,  2 0 1 9

e d i ti o n .
N F PA 8 6 ,  Standard for Ovens and Furnaces,  2 0 1 9  e d i ti o n .
N F PA 9 1 ,  Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2 0 2 0  e d i ti o n .
N F PA 6 5 4 ,  Standard for the Prevention of Fire and Dust Explosions

from the Manufacturing,  Processing,  and Handling of Combustible
Particulate Solids,  2 0 2 0  e d i ti o n .

N F PA 6 6 4 ,  Standard for the Prevention of Fires and Explosions in
Wood Processing and Woodworking Facilities,  2 0 2 0  e d i ti o n .

N F PA 7 5 0 ,  Standard on Water Mist Fire Protection Systems,  2 0 1 9
e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

Δ 2 . 3 . 1  AP I  P u b l i c ati o n s .    Am e r i c a n  P e tr o l e u m  I n s ti tu te ,  1 2 2 0  L
S tr e e t,  N W,  Was h i n g to n ,  D C  2 0 0 0 5 -4 0 7 0 .

AP I  S T D  5 6 0 ,  Fired Heaters for General Refnery Service,  2 0 1 6 .

AP I  RP  5 5 6 ,  Instrumentation,  Control,  and Protective Systems for
Gas Fired Heaters,  2 0 1 1 .

AP I  RP  2 0 0 1 ,  Fire Protection in Refneries,  2 0 1 2 .

2 . 3 . 2  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h an i c al
E n g i n e e r s ,  Two  P a r k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AN S I / AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose,  Inch,
2 0 1 3 .

AN S I / AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings:
Classes 25,  1 25,  and 250,  2 0 1 5 .

AN S I / AS M E  B 1 6 . 5 ,  Pipe Flanges and Flanged Fittings: NPS 1 ∕2

through NPS 24 Metric/Inch Standard,  2 0 1 7 .

AN S I / AS M E  B 1 6 . 2 0 ,  Metallic Gaskets for Pipe Flanges,  2 0 1 7 .

AN S I / AS M E  B 1 6 . 2 1 ,  Nonmetallic Flat Gaskets for Pipe Flanges,
2 0 1 6 .

AN S I / AS M E  B 1 6 . 2 4 ,  Cast Copper Alloy Pipe Flanges,  Flanged
Fittings,  and Valves: Classes 1 50,  300,  600,  900,  1 500,  and 2500,
2 0 1 6 .

AN S I / AS M E  B 1 6 . 4 2 ,  Ductile Iron Pipe Flanges and Flanged
Fittings: Classes 1 50 and 300,  2 0 1 6 .

AN S I / AS M E  B 1 6 . 4 7 ,  Large Diameter Steel Flanges: NPS 26
through NPS 60 Metric/Inch Standard,  2 0 1 7 .

AN S I / AS M E  B 3 1 . 1 ,  Power Piping,  2 0 1 8 .

AN S I / AS M E  B 3 1 . 3 ,  Process Piping,  2 0 1 6 .

AN S I / AS M E  B 3 6 . 1 0 M ,  Welded and Seamless Wrought Steel Pipe,
2 0 1 8 .

AN S I / AS M E  C S D -1 ,  Controls and Safety Devices for Automati‐
cally Fired Boilers,  2 0 1 8 .

Boiler and Pressure Vessel Code,  2 0 1 9 .

2 . 3 . 3  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n al ,  1 0 0  B ar r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA
1 9 4 2 8 -2 9 5 9 .

AS T M  A5 3 / A5 3 M ,  Standard Specifcation for Pipe,  Steel,  Black
and Hot-Dipped,  Zinc-Coated,  Welded and Seamless,  2 0 1 8 .

AS T M  A1 0 6 / A1 0 6 M ,  Standard Specifcation for Seamless Carbon
Steel Pipe for High-Temperature Service,  2 0 1 9 .

AS T M  A2 5 4 / A2 5 4 M ,  Standard Specifcation for Copper-Brazed
Steel Tubing,  2 0 1 2 ,  r e ap p r o ve d  2 0 1 9 .

AS T M  A2 6 8 / A2 6 8 M ,  Standard Specifcation for Seamless and
Welded Ferritic and Martensitic Stainless Steel Tubing for General
Service,  2 0 2 0 .

AS T M  A2 6 9 / A2 6 9 M ,  Standard Specifcation for Seamless and
Welded Austenitic Stainless Steel Tubing for General Service,  2 0 1 5 a ,
r e ap p r o ve d  2 0 1 9 .

AS T M  A3 1 2 / A3 1 2 M ,  Standard Specifcation for Seamless,
Welded,  and Heavily Cold Worked Austenitic Stainless Steel Pipes,
2 0 1 9 .

AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  2 0 2 0 .

AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube for
Air Conditioning and Refrigeration Field Service,  2 0 2 0 .

AS T M  D 3 9 6 ,  Standard Specifcation for Fuel Oils, 2 0 1 9 a .

N 2 . 3 . 4  C S A G ro u p  P u b l i c ati o n s .    C S A G r o u p ,  1 7 8  Re x d al e
B o u l e var d ,  To r o n to ,  O N  M 9 W 1 R3 ,  C a n ad a,  www. c s a gr o u p . o r g .

AN S I  L C  1 / C S A 6 . 2 6 ,  Fuel Gas Piping Systems Using Corrugated
Stainless Steel Tubing,  2 0 1 8 .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

AN S I  L C  4 / C S A 6 . 3 2 ,  Press-Connect Metallic Fittings for Use in
Fuel Gas Distribution Systems,  2 0 1 6 .

2 . 3 . 5  I E C  P u b l i c ati o n s .    I n te r n a ti o n al  E l e c tr o te c h n i c al
C o m m i s s i o n ,  3 ,  r u e  d e  Var e m b é ,  P. O .  B o x  1 3 1 ,  C H -1 2 1 1
G e n e va  2 0 ,  S wi tz e r l an d .

I E C  6 1 5 0 8 ,  Functional Safety of Electrical/Electronic/Programma‐
ble Electronic Safety-Related Systems,  2 0 1 0 .

•
N 2 . 3 . 6  U L  P u b l i c ati o n s .    U n d e r wr i te r s  L a b o r a to r i e s  I n c . ,  3 3 3

Pfn g s te n  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  7 9 5 ,  Standard for Commercial-Industrial Gas Heating Equip‐
ment,  2 0 1 6 .

2 . 3 . 7  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  S p r i n gfe l d ,  M A,  2 0 0 3 .

Δ 2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 3 0 ,  Flammable and Combustible Liquids Code,  2 0 1 8
e d i ti o n .

N F PA 5 4 ,  National Fuel Gas Code,  2 0 2 1  e d i ti o n .
N F PA 6 9 ,  Standard on Explosion Prevention Systems,  2 0 1 9

e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .

N F PA 8 6 ,  Standard for Ovens and Furnaces,  2 0 1 9  e d i ti o n .
N F PA 2 1 1 ,  Standard for Chimneys,  Fireplaces,  Vents,  and Solid

Fuel–Burning Appliances,  2 0 1 9  e d i ti o n .
N F PA 8 2 0 ,  Standard for Fire Protection in Wastewater Treatment

and Collection Facilities,  2 0 2 0  e d i ti o n .

C h ap te r 3    D efn i ti o n s

3 . 1  G e n e ral .    T h e  d efn i ti o n s  c o n tai n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  a r e  n o t

d efn e d  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
d efn e d  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
a c c e p te d  m e a n i n g .

3 . 2  N FPA O ffc i al  D efn i ti o n s .

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r g an i z a ti o n ,
o ffc e ,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i a l s ,
a n  i n s ta l l ati o n ,  o r  a p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
a tta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐
i z a ti o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n

an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
a l s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s

c o m p l i a n c e  wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
s p e c ife d  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e
a u th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f

p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐

ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a s p e c ife d

p u r p o s e .

3 . 2 . 5  Re c o m m e n d e d  P rac ti c e .    A d o c u m e n t th a t i s  s i m i l ar  i n
c o n te n t a n d  s tr u c tu r e  to  a c o d e  o r  s tan d a r d  b u t th at c o n tai n s

o n l y n o n m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo r d  “ s h o u l d ”  to  i n d i ‐
c a te  r e c o m m e n d ati o n s  i n  th e  b o d y o f th e  te x t.

3 . 2 . 6  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 7  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 8  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g th e  wo r d  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a  s ta n d ar d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al
n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f

S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d ar d s ,

i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re c o m m e n d e d  P r a c ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  D efn i ti o n s .

3 . 3 . 1  Au th o ri z e d  P e rs o n n e l .     T h o s e  ap p r o ve d  o r  a s s i gn e d  to
p e r fo r m  s p e c ifc  typ e s  o f d u ti e s  o r  b e  a t s p e c ifc  l o c a ti o n s  a t a
j o b  s i te .

3 . 3 . 2  Au to m ati c  Fi re  C h e c k.    A fa m e  ar r e s te r  e q u i p p e d  wi th  a
c h e c k va l ve  to  s h u t o ff th e  fu e l  ga s  s u p p l y a u to m a ti c a l l y i f a

b a c kfr e  o c c u r s .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 3  Au x i l i ar y B u r n e r.    A b u r n e r  fu e l e d  b y ga s e o u s  l i q u i d  o r
s o l i d  wo o d  fu e l  i n  s u s p e n s i o n  th at p r o vi d e s  a u x i l i ar y h e a t i n p u t

an d  o p e r a te s  i n  c o n j u n c ti o n  wi th  a  s to ke r  o r  gr a te .

3 . 3 . 4  B ac kfre  Ar re s te r.    A fa m e  ar r e s te r  i n s tal l e d  i n  fu l l y
p r e m i x e d  a i r –fu e l  g as  d i s tr i b u ti o n  p i p i n g  to  te r m i n ate  fa m e
p r o p a ga ti o n  th e r e i n ,  s h u t o ff fu e l  s u p p l y,  a n d  r e l i e ve  p r e s s u r e

r e s u l ti n g  fr o m  a  b a c kfr e .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 5  B ac k up  B u r n e r.    A b u r n e r  fu e l e d  b y ga s e o u s  l i q u i d  o r
s o l i d  wo o d  fu e l  i n  s u s p e n s i o n  th at p r o vi d e s  b ac ku p  h e at an d

o p e r ate s  wi th o u t a  s to ke r  o r  gr a te .

N 3 . 3 . 6  B l an ke t G as .    A d r y n o n o x i d i z i n g ga s  i n tr o d u c e d  a b o ve  a
l i q u i d  p h as e  to  p r e ve n t c o n ta m i n ati o n  o r  o x i d ati o n  o f th e

l i q u i d ,  r e d u c e  h a z a r d  o f d e to n ati o n ,  o r  e x e r t p r e s s u r e  o n  th e
l i q u i d .

3 . 3 . 7  B u r n e r.    A d e vi c e  o r  g r o u p  o f d e vi c e s  u s e d  fo r  th e  i n tr o ‐
d u c ti o n  o f fu e l  a n d  a i r  i n to  a fu i d  h e ate r  a t th e  r e q u i r e d  ve l o c ‐
i ti e s ,  tu r b u l e n c e ,  a n d  c o n c e n tr ati o n  to  m ai n ta i n  i g n i ti o n  an d

c o m b u s ti o n  o f fu e l .

N 3 . 3 . 7 . 1  Burner System.    O n e  o r  m o r e  b u r n e r s  o p e r ate d  as  a
u n i t b y a c o m m o n  s afe ty s h u to ff val ve ( s ) .

3 . 3 . 7 . 2  Dual-Fuel Burner.    A b u r n e r  d e s i g n e d  to  b u r n  e i th e r
fu e l  ga s  o r  l i q u i d  fu e l  b u t n o t to  b u r n  b o th  s i m u l tan e o u s l y.

N 3 . 3 . 7 . 3  Fluidized Bed Burner.    A s o l i d  fu e l  c o m b u s ti o n  s ys te m
wh e r e  a b e d  o f g r an u l a r  p ar ti c l e s  i s  m ai n ta i n e d  i n  a m o b i l e

s u s p e n s i o n  b y th e  ve l o c i ty o f an  u p war d  fo w o f ai r  o r  g as .
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2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N 3 . 3 . 7 . 4  Grate Burner.    A s o l i d  fu e l  c o m b u s ti o n  s ys te m  wh e r e
th e  fu e l  i s  i n  a p ar ti c l e  l a ye r  th a t r e s ts  o n  a g r ate ,  wh i c h

p e r m i ts  a i r  to  fo w u p wa r d  th r o u gh  o p e n i n gs .

N 3 . 3 . 7 . 5  Pile Burner.    A s o l i d  fu e l  c o m b u s ti o n  s ys te m  wh e r e
th e  fu e l  r e m ai n s  r e l a ti ve l y s tati o n ar y o n  th e  fo o r  o f th e

c o m b u s ti o n  c h am b e r  an d  o x yg e n  d i ffu s e s  to war d  i t to
ac c o m p l i s h  th e  c o m b u s ti o n .

3 . 3 . 7 . 6  Self-Piloted Burner.    A b u r n e r  i n  wh i c h  th e  p i l o t fu e l
i s  i s s u e d  fr o m  th e  s am e  p o r ts  as  th e  m ai n  fam e  o r  m e r g e s

wi th  th e  m a i n  fa m e  to  fo r m  a c o m m o n  fam e  e n ve l o p e  wi th
a  c o m m o n  fam e  b as e .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 7 . 7  Suspension Burner.    A s o l i d  fu e l  c o m b u s ti o n  s ys te m
wh e r e  th e  fu e l  i s  fn e l y d i vi d e d  an d  i s  c o n ve ye d  p n e u m ati ‐

c a l l y to  th e  c o m b u s ti o n  c h a m b e r,  wh e r e  i t c o m b u s ts  i n  a
s u s p e n d e d  fa m e  e n ve l o p e .

3 . 3 . 8 *  B ur n e r M an age m e n t S ys te m .    T h e  fe l d  d e vi c e s ,  l o gi c
s ys te m ,  an d  fn a l  c o n tr o l  e l e m e n ts  d e d i c a te d  to  c o m b u s ti o n
s a fe ty a n d  o p e r ato r  as s i s ta n c e  i n  th e  s ta r ti n g an d  s to p p i n g o f

fu e l  p r e p ar a ti o n  an d  b u r n i n g  e q u i p m e n t an d  fo r  p r e ve n ti n g
m i s o p e r ati o n  o f an d  d a m a ge  to  fu e l  p r e p ar ati o n  a n d  b u r n i n g
e q u i p m e n t.

N 3 . 3 . 9  C o m b u s ti b l e  L i q u i d .    An y l i q u i d  th at h a s  a c l o s e d -c u p
fa s h  p o i n t at o r  ab o ve  1 0 0 ° F  ( 3 7 . 8 ° C ) ,  as  d e te r m i n e d  b y th e

te s t p r o c e d u r e s  an d  ap p ar a tu s  s e t fo r th  i n  S e c ti o n  4 . 4  o f N F PA
3 0 .  C o m b u s ti b l e  l i q u i d s  ar e  c l as s ife d  a c c o r d i n g to  S e c ti o n  4 . 3
o f N F PA 3 0 .  [ 3 0 ,  2 0 1 8 ]

3 . 3 . 1 0  C o m b us ti o n  Ai r.    T h e  a i r  n e c e s s ar y to  p r o vi d e  fo r  th e
c o m p l e te  c o m b u s ti o n  o f fu e l  an d  u s u al l y c o n s i s ti n g  o f p r i m ar y

a i r,  s e c o n d ar y ai r,  a n d  e x c e s s  ai r.  [ 2 1 1 ,  2 0 1 9 ]

3 . 3 . 1 1  C o m b u s ti o n  S afe gu ard .    A s afe ty d e vi c e  o r  s ys te m  th at
r e s p o n d s  to  th e  p r e s e n c e  o r  a b s e n c e  o f fam e  p r o p e r ti e s  u s i n g

o n e  o r  m o r e  fa m e  d e te c to r s  a n d  p r o vi d e s  s afe  s tar t-u p ,  o p e r a‐
ti o n ,  an d  s h u td o wn  o f a b u r n e r  u n d e r  n o r m a l  an d  ab n o r m al

c o n d i ti o n s .

3 . 3 . 1 2  C o m b u s ti o n  S afe ty C i rc ui tr y.    T h a t p o r ti o n  o f th e  fu i d
h e a te r  c o n tr o l  c i r c u i tr y th at c o n tai n s  th e  c o n tac ts ,  ar r an g e d  i n

s e r i e s  ah e ad  o f th e  s afe ty s h u to ff val ve ( s )  h o l d i n g m e d i u m ,  fo r
th e  r e q u i r e d  s afe ty i n te r l o c ks  an d  th e  e x c e s s  te m p e r atu r e  l i m i t

c o n tr o l l e r ( s ) .

3 . 3 . 1 3  C o n tro l l e r.

3 . 3 . 1 3 . 1  Programmable Controller.    A d i g i tal  e l e c tr o n i c
s ys te m  d e s i g n e d  fo r  u s e  i n  a n  i n d u s tr i a l  e n vi r o n m e n t th at
u s e s  a  p r o g r am m ab l e  m e m o r y fo r  th e  i n te r n a l  s to r a ge  o f

u s e r-o r i e n te d  i n s tr u c ti o n s  fo r  i m p l e m e n ti n g  s p e c ifc  fu n c ‐
ti o n s  to  c o n tr o l ,  th r o u g h  d i g i tal  o r  a n al o g  i n p u ts  an d
o u tp u ts ,  var i o u s  typ e s  o f m ac h i n e s  o r  p r o c e s s e s .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 1 3 . 2  Temperature Controller.    A d e vi c e  th at m e as u r e s  th e
te m p e r a tu r e  a n d  au to m ati c a l l y c o n tr o l s  th e  i n p u t o f h e at
i n to  th e  fu i d  h e a te r.

3 . 3 . 1 4  E m e rge n c y S h u to ff Val ve .    A m an u a l  s h u to ff val ve  to
a l l o w th e  fu e l  to  b e  tu r n e d  o ff i n  an  e m e r g e n c y.

3 . 3 . 1 5  E q u i p m e n t I s o l ati o n  Val ve .    A m a n u a l  s h u to ff val ve  fo r
s h u to ff o f th e  fu e l  to  e ac h  p i e c e  o f e q u i p m e n t.

N 3 . 3 . 1 6  Fe e d e r,  M e c h an i c al .    A s o l i d  fu e l  c o m b u s ti o n  s ys te m
c o m p o n e n t wh e r e  fu e l  i s  tr a n s fe r r e d  fr o m  a s to r ag e  b i n  to  th e

c o m b u s ti o n  c h a m b e r.

N 3 . 3 . 1 7  Fl am e  Ar re s te r.    A d e vi c e  th at p r e ve n ts  th e  tr a n s m i s s i o n
o f a fam e  th r o u g h  a fam m ab l e  ga s / ai r  m i x tu r e  b y q u e n c h i n g

th e  fa m e  o n  th e  s u r fa c e s  o f an  a r r ay o f s m al l  p as s ag e s  th r o u gh
wh i c h  th e  fam e  m u s t p as s .  [ 6 9 ,  2 0 1 9 ]

3 . 3 . 1 8  Fl am e  D e te c to r.    A s afe ty d e vi c e  d i r e c tl y r e s p o n s i ve  to
fa m e  p r o p e r ti e s  th a t s e n s e s  th e  p r e s e n c e  o r  ab s e n c e  o f fa m e
u s i n g  fa m e  s e n s o r s .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 1 9  Fl am e  Fai l u re  Re s p o n s e  T i m e  ( FFRT ) .    T h e  p e r i o d  o f
ti m e  th at s tar ts  wi th  th e  l o s s  o f fam e  an d  e n d s  wi th  th e  d e e n e r ‐

g i z i n g  o f th e  s a fe ty s h u to ff va l ve ( s ) .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 2 0 *  Fl am e  Ro d .    A s e n s o r  th a t e m p l o ys  an  e l e c tr i c al l y i n s u ‐
l ate d  r o d  o f te m p e r a tu r e -r e s i s ta n t m ate r i a l  th a t e x te n d s  i n to

th e  fa m e  b e i n g  s u p e r vi s e d ,  wi th  a  vo l ta ge  i m p r e s s e d  b e twe e n
th e  r o d  a n d  a  gr o u n d  c o n n e c te d  to  th e  n o z z l e  o r  b u r n e r.  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 2 1  Fl am m ab l e  L i m i t.     T h e  r an g e  o f c o n c e n tr a ti o n  o f a
fam m ab l e  g as  i n  a i r  wi th i n  wh i c h  a fam e  c a n  b e  p r o p a ga te d ,

wi th  th e  l o we s t fam m ab l e  c o n c e n tr ati o n  kn o wn  as  th e  l o we r
fam m ab l e  l i m i t ( L F L ) ,  an d  th e  h i gh e s t fa m m a b l e  c o n c e n tr a‐
ti o n  kn o wn  a s  th e  u p p e r  fa m m a b l e  l i m i t ( U F L ) .

N 3 . 3 . 2 2  Fl am m ab l e  L i q u i d .    An y l i q u i d  th at h as  a c l o s e d -c u p
fas h  p o i n t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) ,  a s  d e te r m i n e d  b y th e  te s t

p r o c e d u r e s  an d  ap p ar a tu s  s e t fo r th  i n  N F PA 3 0 .

3 . 3 . 2 3  Fl u i d  H e ate r.    A fu i d  h e ate r  i s  c o n s i d e r e d  to  b e  a n y
th e r m al  fu i d  h e ate r  o r  p r o c e s s  fu i d  h e ate r  wi th  th e  fo l l o wi n g

fe atu r e s :  ( 1 )  fu i d  i s  fo wi n g  u n d e r  p r e s s u r e ,  ( 2 )  fu i d  i s  i n d i ‐
r e c tl y h e ate d ,  a n d  ( 3 )  r e l e as e  o f e n e r gy fr o m  c o m b u s ti o n  o f a

l i q u i d  o r  g as e o u s  fu e l  o r  an  e l e c tr i c al  s o u r c e  o c c u r s  wi th i n  th e
u n i t.

N 3 . 3 . 2 3 . 1 *  Combination Fluid Heater.    A h e a te r  wi th  a
c o m b u s ti o n  s ys te m  wh e r e  th e  p r o d u c ts  o f c o m b u s ti o n  s e r ve

m u l ti p l e  h e a t u s e r s  i n  p ar a l l e l ,  at l e as t o n e  o f wh i c h  i s  a
fu i d  h e a t e x c h a n ge r.

3 . 3 . 2 4  Fue l  G as .    A g as  u s e d  a s  a  fu e l  s o u r c e ,  i n c l u d i n g  n a tu r al
ga s ,  m a n u fac tu r e d  ga s ,  s l u d ge  ga s ,  l i q u efe d  p e tr o l e u m  g as –ai r

m i x tu r e s ,  l i q u efe d  p e tr o l e u m  g as  i n  th e  va p o r  p h a s e ,  an d
m i x tu r e s  o f th e s e  g as e s .  [ 8 2 0 ,  2 0 2 0 ]

3 . 3 . 2 5  Fu e l  O i l .    Gr ad e s  2 ,  4 ,  5 ,  o r  6  fu e l  o i l s  a s  d efn e d  i n
AS T M  D 3 9 6 ,  Standard Specifcation for Fuel Oils.

3 . 3 . 2 6  G as  An al yz e r.    A d e vi c e  th at m e a s u r e s  c o n c e n tr ati o n s ,
d i r e c tl y o r  i n d i r e c tl y,  o f s o m e  o r  a l l  c o m p o n e n ts  i n  a  g as  o r

m i x tu r e .  [ 8 6 ,  2 0 1 9 ]

Δ 3 . 3 . 2 7  G u ard e d .    C o ve r e d ,  s h i e l d e d ,  fe n c e d ,  e n c l o s e d ,  o r
o th e r wi s e  p r o te c te d  b y m e a n s  o f s u i ta b l e  c o ve r s ,  c a s i n g s ,  b ar r i ‐

e r s ,  r a i l s ,  s c r e e n s ,  m ats ,  o r  p l atfo r m s  to  r e m o ve  th e  l i ke l i h o o d
o f a p p r o a c h  o r  c o n ta c t b y p e r s o n s  o r  o b j e c ts  to  a p o i n t o f

d an g e r.  [ 7 0 : 1 0 0 ]

3 . 3 . 2 8 *  H ard wi re d .    T h e  m e th o d  o f i n te r c o n n e c ti n g  s i gn a l s  o r
i n te r l o c ks  to  a l o g i c  s ys te m  o r  b e twe e n  l o gi c  s ys te m s  u s i n g a

d e d i c a te d  i n te r c o n n e c ti o n  fo r  e ac h  i n d i vi d u al  s i gn a l .

3 . 3 . 2 9  I n te rl o c k .

3 . 3 . 2 9 . 1  Excess Temperature Limit Interlock.    A d e vi c e
d e s i g n e d  to  c u t o ff th e  s o u r c e  o f h e a t i f th e  o p e r ati n g

te m p e r a tu r e  e x c e e d s  a p r e d e te r m i n e d  te m p e r atu r e  s e t
p o i n t.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

3 . 3 . 2 9 . 2  Safety Interlock.    A d e vi c e  r e q u i r e d  to  e n s u r e  s afe
s tar t-u p  an d  s afe  o p e r ati o n  a n d  to  c a u s e  s afe  e q u i p m e n t
s h u td o wn .

3 . 3 . 3 0  L o we r Fl am m ab l e  L i m i t ( L FL ) .     S e e  3 . 3 . 2 1 ,  F l am m ab l e
L i m i t.

3 . 3 . 3 1  M an u fac tu re r.    T h e  e n ti ty th a t d i r e c ts  a n d  c o n tr o l s  a n y
o f th e  fo l l o wi n g :  p r o d u c t d e s i gn ,  p r o d u c t m a n u fac tu r i n g ,  o r
p r o d u c t q u al i ty as s u r an c e ;  o r  th e  e n ti ty th a t as s u m e s  th e  l i a b i l ‐

i ty fo r  th e  p r o d u c t o r  p r o vi d e s  th e  war r a n ty fo r  th e  p r o d u c t.

3 . 3 . 3 2  M i x e r.

3 . 3 . 3 2 . 1  Air–Fuel Gas Mixer.    A m i x e r  th at c o m b i n e s  ai r  an d
fu e l  g as  i n  s p e c ifc  p r o p o r ti o n s  fo r  u s e  i n  c o m b u s ti o n .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 3 2 . 2  Proportional Mixer.    A m i x e r  c o m p r i s i n g a n  i n s p i r a‐
to r  th at,  wh e n  s u p p l i e d  wi th  ai r,  d r aws  a l l  th e  fu e l  ga s  n e c e s ‐
s a r y fo r  c o m b u s ti o n  i n to  th e  ai r s tr e am ,  an d  a go ve r n o r,  z e r o
re g u l ato r,  o r  r ati o  va l ve  th at r e d u c e s  i n c o m i n g  fu e l  ga s  p r e s ‐
s u r e  to  ap p r o x i m ate l y a tm o s p h e r i c .  [ 8 6 ,  2 0 1 9 ]

Δ 3 . 3 . 3 3  M i x i n g B l o we r.    A m o to r- d r i ve n  b l o we r  to  s u p p l y ai r –
fu e l  ga s  m i x tu r e s  fo r  c o m b u s ti o n  th r o u g h  o n e  o r  m o r e  fu e l
b u rn e r s  o r  n o z z l e s  o n  a  s i n gl e -z o n e  i n d u s tr i al  h e ati n g  a p p l i ‐

a n c e  o r  o n  e ac h  c o n tr o l  z o n e  o f a m u l ti z o n e  i n s tal l a ti o n .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 3 4  M i x i n g M ac h i n e .    An  e x te r n al l y p o we r e d  m e c h an i c al
d e vi c e  th at m i x e s  fu e l  an d  ai r  a n d  c o m p r e s s e s  th e  r e s u l tan t
m i x tu r e  to  a p r e s s u r e  s u i tab l e  fo r  d e l i ve r y to  i ts  p o i n t o f u s e .

[ 8 6 ,  2 0 1 9 ]

3 . 3 . 3 5  O p e rato r.    An  i n d i vi d u a l  tr ai n e d  a n d  r e s p o n s i b l e  fo r
th e  s tar t-u p ,  o p e r a ti o n ,  s h u td o wn ,  an d  e m e r g e n c y h a n d l i n g  o f

th e  fu i d  h e ate r  a n d  as s o c i ate d  e q u i p m e n t.

3 . 3 . 3 6  P i l o t.    A fam e  th a t i s  u s e d  to  l i g h t th e  m a i n  b u r n e r.
[ 8 6 ,  2 0 1 9 ]

3 . 3 . 3 6 . 1  Interrupted Pilot.    A p i l o t th at i s  i g n i te d  a n d  b u r n s
d u r i n g l i g h t-o ff a n d  i s  au to m ati c a l l y s h u t o ff a t th e  e n d  o f
th e  tr i al -fo r-i g n i ti o n  p e r i o d  o f th e  m a i n  b u r n e r ( s ) .  [ 8 6 ,
2 0 1 9 ]

Δ 3 . 3 . 3 7  P re s s ure  Re gu l ato r.    E q u i p m e n t p l ac e d  i n  a g as  l i n e  fo r
r e d u c i n g ,  c o n tr o l l i n g ,  an d  m ai n ta i n i n g th e  p r e s s u r e  i n  th a t

p o rti o n  o f th e  p i p i n g s ys te m  d o wn s tr e a m  o f th e  d e vi c e .

3 . 3 . 3 7 . 1  Line Pressure Regulator.    A p r e s s u r e  r e g u l ato r
p l a c e d  i n  a  g as  l i n e  b e twe e n  th e  s e r vi c e  r e g u l a to r  an d  th e
ap p l i an c e  ( e q u i p m e n t)  r e g u l ato r.  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 3 7 . 2  Monitoring Pressure Regulator.    A p r e s s u r e  r e g u l ato r
i n  a  n o n r e gu l a te d  s ta te  an d  s e t i n  s e r i e s  wi th  an o th e r  p r e s ‐
s u r e  r e g u l ato r  fo r  th e  p u r p o s e  o f au to m ati c al l y taki n g  o ve r,
i n  a n  e m e r ge n c y,  c o n tr o l  o f th e  p r e s s u r e  d o wn s tr e am  o f th e
re g u l ato r  i n  c as e s  wh e r e  p r e s s u r e  e x c e e d s  a s e t m a x i m u m .
[ 8 6 ,  2 0 1 9 ]

3 . 3 . 3 7 . 3  Series Pressure Regulator.    A p r e s s u r e  r e gu l ato r  i n
s e r i e s  wi th  o n e  s e r vi c e  o r  l i n e  p r e s s u r e  r e g u l ato r.  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 3 7 . 4  Service Pressure Regulator.     A p r e s s u r e  r e g u l ato r
i n s ta l l e d  b y th e  s e r vi n g g as  s u p p l i e r  to  r e d u c e  a n d  l i m i t th e
s e r vi c e  l i n e  g as  p r e s s u r e  to  d e l i ve r y p r e s s u r e .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 3 7 . 5  Pump.

N 3 . 3 . 3 7 . 5 . 1  Primary Pump.    A p u m p  th at p r o vi d e s  a  fo w o f
fu i d  th r o u g h  th e  h e ate r  d u r i n g n o r m a l  o p e r a ti n g c o n d i ‐

ti o n s .

N 3 . 3 . 3 7 . 5 . 2  Emergency Pump.    A p u m p  th at,  d u r i n g a n  e m e r ‐
ge n c y,  p r o vi d e s  a fo w o f fu i d  th r o u gh  th e  h e a te r  th a t i s

s u ffc i e n t to  p r e ve n t d am a ge  to  e i th e r  th e  fu i d  o r  th e  h e a t
tr a n s fe r  tu b e s  o r  b o th .

N 3 . 3 . 3 8  P ri m ar y Ai r.    T h e  ai r  s u p p l i e d  th r o u g h  th e  b u r n e r  th a t
i n i ti a te s  o r  s u s ta i n s  c o m b u s ti o n .

3 . 3 . 3 9  P u rge .    T h e  r e p l ac e m e n t o f a  fam m ab l e ,  i n d e te r m i ‐
n ate ,  o r  h i gh - o x yge n -b e a r i n g  a tm o s p h e r e  wi th  a n o th e r  ga s
th a t,  wh e n  c o m p l e te ,  r e s u l ts  i n  a n o nfam m ab l e  fn al  s tate .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 4 0  Q u al ife d  P e rs o n n e l .    T h o s e  wh o  h a ve  s ki l l s  an d  kn o wl ‐
e d g e  r e l ate d  to  th e  c o n s tr u c ti o n  an d  o p e r ati o n  o f a fu i d  h e a t‐

i n g s ys te m ,  i n c l u d i n g  i n s tal l ati o n ,  an d  h ave  r e c e i ve d  s a fe ty
tr a i n i n g  to  r e c o gn i z e  an d  avo i d  th e  h a z a r d s  i n vo l ve d .

3 . 3 . 4 1  Re s i s tan c e  H e ati n g S ys te m .    A h e a ti n g s ys te m  i n  wh i c h
h e at i s  p r o d u c e d  b y c u r r e n t fo w th r o u gh  a  r e s i s ti ve  c o n d u c to r.
[ 8 6 ,  2 0 1 9 ]

3 . 3 . 4 2 *  S afe - S tar t C h e c k .    A te s t i n c o r p o r a te d  i n  a c o m b u s ti o n
s a fe g u a r d  th at p r e ve n ts  s tar t-u p  i f a fa m e -d e te c te d  c o n d i ti o n

e x i s ts  d u e  to  c o m p o n e n t fai l u r e  wi th i n  th e  c o m b u s ti o n  s a fe ‐
gu ar d  o r  fam e  d e te c to r ( s )  d u e  to  th e  p r e s e n c e  o f ac tu al  o r
s i m u l a te d  fa m e .  [ 8 6 ,  2 0 1 9 ]

Δ 3 . 3 . 4 3  S afe ty D e vi c e .    An  i n s tr u m e n t,  a  c o n tr o l ,  o r  o th e r
e q u i p m e n t th at ac ts ,  o r  i n i ti ate s  ac ti o n ,  to  c a u s e  th e  fu i d

h e a te r  to  r e ve r t to  a s afe  c o n d i ti o n  i n  th e  e ve n t o f e q u i p m e n t
fa i l u r e  o r  o th e r  h a z a r d o u s  e ve n t.

3 . 3 . 4 4  S afe ty Re l ay.    A r e l ay l i s te d  fo r  s afe ty s e r vi c e .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 4 5 *  S afe ty S h u td o wn .    S to p p i n g  o p e r a ti o n s  b y m e a n s  o f a
s a fe ty c o n tr o l  o r  i n te r l o c k th at s h u ts  o ff al l  fu e l  a n d  i gn i ti o n
e n e r gy i n  a m an n e r  n e c e s s i ta ti n g a  m a n u al  r e s tar t.  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 4 6  S afe ty S h u to ff Val ve .    A n o r m a l l y c l o s e d  va l ve  i n s tal l e d
i n  th e  p i p i n g th at c l o s e s  au to m ati c a l l y to  s h u t o ff th e  fu e l  i n  th e
e ve n t o f ab n o r m al  c o n d i ti o n s  o r  d u r i n g s h u td o wn .

3 . 3 . 4 7  S c f.    O n e  c u b i c  fo o t o f g as  a t 7 0 ° F  ( 2 1 ° C )  a n d  1 4 . 7  p s i a
( an  ab s o l u te  p r e s s u r e  o f 1 0 1  kP a) .  [ 8 6 ,  2 0 1 9 ]

N 3 . 3 . 4 8  S e c o n d ar y Ai r.    T h e  c o m b u s ti o n  a i r  s u p p l i e d  to  th e
b u r n e r  o r  c o m b u s ti o n  c h am b e r  i n  e x c e s s  o f p r i m a r y a i r  i n te n ‐

d e d  to  c o m p l e te  th e  c o m b u s ti o n  p r o c e s s .

N 3 . 3 . 4 9  S o l i d  Fu e l .    Wo o d ,  c o a l ,  an d  o th e r  s i m i l a r  o r g an i c  m a te ‐
r i al s  a n d  an y c o m b i n a ti o n  o f th e m .  [ 2 1 1 ,  2 0 1 9 ]

3 . 3 . 5 0  S u p e r vi s e d  Fl am e .     A fa m e  wh o s e  p r e s e n c e  o r  a b s e n c e
i s  d e te c te d  b y a  fam e  d e te c to r.  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 5 1  S wi tc h .

3 . 3 . 5 1 . 1  Closed Position Indicator Switch.    A s wi tc h  th a t i n d i ‐
c a te s  wh e n  a va l ve  i s  wi th i n  0 . 0 4 0  i n .  ( 1  m m )  o f i ts  c l o s e d

p o s i ti o n  b u t d o e s  n o t i n d i c ate  p r o o f o f c l o s u r e .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 5 1 . 2  Differential Pressure Switch.    A s wi tc h  th at i s  ac ti va‐
te d  b y a d i ffe r e n ti al  p r e s s u r e  th a t i s  d e te c te d  b y c o m p a r i n g

th e  p r e s s u r e  at two  d i ffe r e n t p o i n ts .
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F L U I D  H E AT E RS8 7 - 1 0

2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 5 1 . 3  Flow Switch.    A s wi tc h  th at i s  a c ti va te d  b y th e  fo w
o f a fu i d  i n  a d u c t o r  p i p i n g  s ys te m .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 5 1 . 4  Pressure Switch.

3 . 3 . 5 1 . 4 . 1  Atomizing Medium Pressure Switch.    A p r e s s u r e -
ac ti va te d  s wi tc h  a r r an g e d  to  e ffe c t a s a fe ty s h u td o wn  o r  to
p r e ve n t th e  l i q u i d  fu e l  b u r n e r  s ys te m  fr o m  b e i n g ac tu ate d
i n  th e  e ve n t o f i n ad e q u ate  ato m i z i n g m e d i u m  p r e s s u r e .

3 . 3 . 5 1 . 4 . 2  High Fuel Pressure Switch.    A p r e s s u r e -a c ti va te d
s wi tc h  a r r an g e d  to  e ffe c t a  s afe ty s h u td o wn  o f th e  b u r n e r
s ys te m  i n  th e  e ve n t o f ab n o r m al l y h i g h  fu e l  p r e s s u r e .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 5 1 . 4 . 3  Low Fuel Pressure Switch.    A p r e s s u r e -a c ti vate d
s wi tc h  a r r an g e d  to  e ffe c t a  s afe ty s h u td o wn  o f th e  b u r n e r
s ys te m  i n  th e  e ve n t o f a b n o r m al l y l o w fu e l  p r e s s u r e .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 5 1 . 5 *  Proof-of-Closure Switch.    A s wi tc h  i n s ta l l e d  i n  a
s a fe ty s h u to ff val ve  b y th e  m a n u fac tu r e r  th a t a c ti va te s  o n l y
afte r  th e  val ve  i s  fu l l y c l o s e d .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 5 2  Tan k.

3 . 3 . 5 2 . 1  Expansion Tank.    A r e s e r vo i r  th a t al l o ws  e x p a n s i o n
o f a l i q u i d  to  o c c u r  a s  th e  l i q u i d  i s  h e a te d .

3 . 3 . 5 3  Tri al - fo r- I gn i ti o n  P e ri o d  ( Fl am e - E s tab l i s h i n g P e ri o d ) .
T h e  i n te r val  o f ti m e  d u r i n g  l i g h t- o ff th at a  c o m b u s ti o n  s a fe ‐
gu ar d  a l l o ws  th e  fu e l  s a fe ty s h u to ff val ve  to  r e m ai n  o p e n  b e fo r e

th e  fam e  d e te c to r  i s  r e q u i r e d  to  s u p e r vi s e  th e  fa m e .  [ 8 6 ,
2 0 1 9 ]

3 . 3 . 5 4 *  Val ve  P ro vi n g S ys te m .    A s ys te m  u s e d  to  c h e c k th e
c l o s u r e  o f s afe ty s h u to ff val ve s  b y d e te c ti n g l e akag e .  [ 8 6 ,  2 0 1 9 ]

3 . 3 . 5 5  Ve n t L i m i te r.    A fx e d  o r ifc e  th a t l i m i ts  th e  e s c ap e  o f
ga s  fr o m  a  ve n te d  d e vi c e  i n to  th e  atm o s p h e r e .  [ 8 6 ,  2 0 1 9 ]

C h ap te r 4    G e n e ral

4 . 1  Ap p ro val s ,  P l an s ,  an d  S p e c ifc ati o n s .

4 . 1 . 1    B e fo r e  n e w e q u i p m e n t i s  i n s tal l e d  o r  e x i s ti n g e q u i p m e n t
i s  re m o d e l e d ,  c o m p l e te  p l an s ,  s e q u e n c e  o f o p e r ati o n s ,  an d
s p e c ifc ati o n s  s h al l  b e  s u b m i tte d  fo r  ap p r o val  to  th e  au th o r i ty

h a vi n g j u r i s d i c ti o n .

4 . 1 . 1 . 1    P l an s  s h al l  b e  d r a wn  th at s h o w al l  e s s e n ti a l  d e tai l s  wi th
r e gar d  to  l o c a ti o n ,  c o n s tr u c ti o n ,  ve n ti l a ti o n ,  p i p i n g,  an d  e l e c ‐

tr i c a l  s afe ty e q u i p m e n t.  A l i s t o f a l l  c o m b u s ti o n ,  c o n tr o l ,  an d
s a fe ty e q u i p m e n t g i vi n g  m an u fa c tu r e r,  typ e ,  an d  n u m b e r  s h a l l

b e  i n c l u d e d .

4 . 1 . 1 . 2 *    Wi r i n g d i ag r am s  a n d  s e q u e n c e  o f o p e r ati o n s  fo r  a l l
s a fe ty c o n tr o l s  s h al l  b e  p r o vi d e d .

4 . 1 . 2    An y d e vi ati o n  fr o m  th i s  s ta n d ar d  s h al l  r e q u i r e  s p e c i al
p e rm i s s i o n  fr o m  th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

4 . 1 . 3  E l e c tri c al .

4 . 1 . 3 . 1 *    Al l  wi r i n g  s h a l l  b e  i n  a c c o r d an c e  wi th  NFPA 70,
N F PA 7 9 ,  an d  a s  d e s c r i b e d  h e r e afte r.

4 . 1 . 3 . 2 *    T h e  i n s ta l l ati o n  o f a fu i d  h e ate r  i n  ac c o r d an c e  wi th
th i s  s ta n d a r d  s h al l  n o t i n  an d  o f i ts e l f r e q u i r e  a c h an g e  to  th e

c l as s ifc ati o n  o f th e  fu i d  h e a te r  l o c ati o n .

4 . 1 . 3 . 3    Wh e r e  s e al  l e akag e  o r  d i ap h r a gm  fai l u r e  i n  a  d e vi c e
c a n  r e s u l t i n  fa m m a b l e  ga s  o r  fam m ab l e  l i q u i d  fo w th r o u gh  a
c o n d u i t o r  c ab l e  to  an  e l e c tr i c al  i gn i ti o n  s o u r c e ,  a c o n d u i t s e al
o r  a  c a b l e  typ e  th at i s  s e a l e d  s h al l  b e  i n s ta l l e d .

4 . 2  S afe ty L ab e l i n g.

4 . 2 . 1    A s afe ty d e s i g n  d ata fo r m  o r  n am e p l ate  th a t s ta te s  th e
o p e r ati n g  c o n d i ti o n s  fo r  wh i c h  th e  fu i d  h e ate r  was  d e s i gn e d ,

b u i l t,  al te r e d ,  o r  e x te n d e d  s h a l l  b e  ac c e s s i b l e  to  th e  o p e r ato r.

4 . 2 . 2    A war n i n g l ab e l  s ta ti n g th at th e  e q u i p m e n t s h al l  b e  o p e r ‐
a te d  a n d  m a i n tai n e d  ac c o r d i n g  to  i n s tr u c ti o n s  s h al l  b e  p r o vi ‐

d e d .

4 . 2 . 3    T h e  war n i n g l ab e l  s h a l l  b e  affx e d  to  th e  fu i d  h e ate r  o r
c o n tr o l  p a n e l .

4 . 3  T h e r m al  Fl u i d s  an d  P ro c e s s  Fl u i d s .

4 . 3 . 1 *    M i x tu r e s  o f th e r m a l  o r  p r o c e s s  fu i d s  s h al l  n o t b e  u s e d
u n l e s s  s u c h  m i x tu r e s  ar e  i n  ac c o r d a n c e  wi th  r e c o m m e n d ati o n s
o f th e  m an u fa c tu r e r  o f th e  h e a te r  o r  th e  fu i d ( s ) ,  o r  ar e  th i r d -

p ar ty a p p r o ve d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

4 . 3 . 2 *    C h a n ge s  to  th e  fu i d  typ e  s h a l l  b e  i n  a c c o r d an c e  wi th
r e c o m m e n d ati o n s  o f th e  m an u fac tu r e r  o f th e  h e ate r,  o r  th i r d -

p ar ty a p p r o ve d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

C h ap te r 5    L o c ati o n  an d  C o n s tr u c ti o n

5 . 1  L o c ati o n .

5 . 1 . 1  G e n e ral .

5 . 1 . 1 . 1 *    F l u i d  h e ate r s  an d  r e l ate d  e q u i p m e n t s h al l  b e  l o c ate d
s o  as  to  p r o te c t p e r s o n n e l  a n d  b u i l d i n g s  fr o m  fr e  o r  e x p l o s i o n
h az ar d s .

5 . 1 . 1 . 2    F l u i d  h e ate r s  s h al l  b e  l o c ate d  s o  as  to  b e  p r o te c te d
fr o m  d am a ge  b y e x te r n al  h e a t,  vi b r ati o n ,  an d  m e c h a n i c al

h a z a r d s .

5 . 1 . 1 . 3    F l u i d  h e ate r s  s h al l  b e  l o c ate d  s o  a s  to  m ake  m a x i m u m
u s e  o f n a tu r al  ve n ti l ati o n ,  to  m i n i m i z e  r e s tr i c ti o n s  to  a d e q u a te

e x p l o s i o n  r e l i e f,  an d  to  p r o vi d e  s u ffc i e n t ai r  s u p p l y fo r  p e r s o n ‐
n e l .

5 . 1 . 1 . 4 *    Wh e r e  fu i d  h e ate r s  ar e  l o c a te d  i n  b a s e m e n ts  o r
e n c l o s e d  ar e as ,  s u ffc i e n t ve n ti l ati o n  s h a l l  b e  s u p p l i e d  s o  as  to

p r o vi d e  r e q u i r e d  c o m b u s ti o n  a i r  an d  to  p r e ve n t th e  h az ar d o u s
ac c u m u l ati o n  o f va p o r s .

5 . 1 . 1 . 5    F l u i d  h e ate r s  d e s i gn e d  fo r  u s e  wi th  fu e l  ga s  h avi n g  a
s p e c ifc  g r avi ty g r e ate r  th an  a i r  s h al l  b e  l o c a te d  at o r  ab o ve
gr a d e  an d  s h a l l  b e  l o c a te d  s o  as  to  p r e ve n t th e  e s c ap e  o f th e

fu e l  ga s  fr o m  ac c u m u l ati n g  i n  b as e m e n ts ,  p i ts ,  o r  o th e r  ar e a s
b e l o w th e  fu i d  h e ate r.

5 . 1 . 1 . 6 *    L o c ati o n  o f th e  fu i d  h e ate r,  p i p i n g ,  a n d  r e l ate d
e q u i p m e n t s h al l  c o n s i d e r  th e  m i n i m u m  p u m p ab l e  vi s c o s i ty o f
th e  fu i d .

5 . 1 . 2  S tr u c tu ral  M e m b e rs  o f th e  B u i l d i n g.

5 . 1 . 2 . 1    F l u i d  h e ate r s  s h a l l  b e  l o c ate d  an d  e r e c te d  s o  th a t th e
b u i l d i n g  s tr u c tu r al  m e m b e r s  ar e  n o t affe c te d  a d ve r s e l y b y th e

m a x i m u m  an ti c i p ate d  te m p e r a tu r e s  (see 5. 1 . 4. 3) o r  b y th e  ad d i ‐
ti o n a l  l o a d i n g  c au s e d  b y th e  fu i d  h e ate r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

5 . 1 . 2 . 2    S tr u c tu r a l  b u i l d i n g m e m b e r s  s h a l l  n o t p a s s  th r o u gh  o r
b e  e n c l o s e d  wi th i n  a fu i d  h e a te r.

5 . 1 . 3  L o c ati o n  i n  Re gard  to  S to c k,  P ro c e s s e s ,  an d  P e rs o n n e l .

5 . 1 . 3 . 1    F l u i d  h e ate r s  s h a l l  b e  l o c a te d  s o  a s  to  m i n i m i z e  e x p o ‐
s u r e  to  p o we r  e q u i p m e n t,  p r o c e s s  e q u i p m e n t,  an d  s p r i n kl e r
r i s e r s .

5 . 1 . 3 . 2    U n r e l ate d  s to c k a n d  c o m b u s ti b l e  m ate r i al s  s h al l  b e
l o c ate d  at a d i s tan c e  fr o m  a  fu i d  h e ate r,  i ts  h e a ti n g s ys te m ,  o r
d u c two r k s o  th at th e  c o m b u s ti b l e  m a te r i al s  wi l l  n o t b e  i gn i te d ,
wi th  a m i n i m u m  s e p a r ati o n  d i s tan c e  o f 2 . 5  ft ( 0 . 8  m ) .

5 . 1 . 3 . 3    Ad e q u a te  c l e ar a n c e  b e twe e n  h e a t tr a n s fe r  fu i d  p i p i n g
an d  wo o d  o r  o th e r  c o m b u s ti b l e  c o n s tr u c ti o n  m ate r i a l s  s h al l  b e
p r o vi d e d .

5 . 1 . 3 . 3 . 1    A m i n i m u m  1  i n .  ( 2 5  m m )  c l e ar a n c e  s h a l l  b e  p r o vi ‐
d e d  fo r  i n s u l ate d  p i p i n g wi th  s u r fac e  te m p e r atu r e  b e l o w 2 0 0 ° F
( 9 3 ° C ) .

5 . 1 . 3 . 3 . 2    F o r  i n s u l ate d  p i p e  wh o s e  s u r fa c e  te m p e r a tu r e
e x c e e d s  2 0 0 ° F  ( 9 3 ° C ) ,  s u i ta b l e  c l e a r an c e  to  ke e p  th e  s u r fa c e
te m p e r a tu r e  o f n e ar b y c o m b u s ti b l e  c o n s tr u c ti o n  m ate r i al s
b e l o w 1 6 0 ° F  ( 7 1 ° C )  s h al l  b e  p r o vi d e d .

5 . 1 . 3 . 3 . 3    A m i n i m u m  1 8  i n .  ( 4 5 0  m m )  c l e ar an c e  fo r  u n i n s u l a‐
te d  p i p i n g  s h a l l  b e  p r o vi d e d .

5 . 1 . 3 . 4    F l u i d  h e ate r s  s h al l  b e  l o c ate d  s o  as  to  m i n i m i z e  e x p o ‐
s u r e  o f p e o p l e  to  p o s s i b l e  i n j u r y fr o m  fr e ,  e x p l o s i o n ,  as p h yx i a‐
ti o n ,  an d  h az ar d o u s  m a te r i al s  a n d  s h al l  n o t o b s tr u c t p e r s o n n e l
tr a ve l  to  e x i twa ys .

5 . 1 . 3 . 5 *    F l u i d  h e ate r s  s h a l l  b e  d e s i g n e d  o r  l o c ate d  s o  a s  to
p r e ve n t a n  i gn i ti o n  s o u r c e  to  n e a r b y fa m m a b l e  vap o r s ,  g as e s ,
d u s ts ,  a n d  m i s ts .

5 . 1 . 3 . 6    E q u i p m e n t s h al l  b e  p r o te c te d  fr o m  c o r r o s i ve  e x te r n al
p r o c e s s e s  a n d  e n vi r o n m e n ts ,  i n c l u d i n g fu m e s  o r  m ate r i al s
fr o m  a d j ac e n t p r o c e s s e s  o r  e q u i p m e n t th a t p r o d u c e  c o r r o s i ve
c o n d i ti o n s  wh e n  i n tr o d u c e d  i n to  th e  fu i d  h e ate r  e n vi r o n m e n t.

5 . 1 . 4  Fl o o rs  an d  C l e aran c e s .

5 . 1 . 4 . 1    S p ac e  s h al l  b e  p r o vi d e d  a b o ve  an d  o n  al l  s i d e s  fo r
i n s p e c ti o n ,  m a i n te n an c e ,  a n d  o p e r a ti o n a l  p u r p o s e s .

5 . 1 . 4 . 2    I n  a d d i ti o n  to  th e  r e q u i r e m e n t i n  5 . 1 . 4 . 1 ,  wh e r e  a p p l i ‐
c a b l e ,  a d e q u a te  s p ac e  s h al l  b e  p r o vi d e d  fo r  th e  i n s ta l l ati o n  o f
e x ti n g u i s h i n g s ys te m s  an d  fo r  th e  fu n c ti o n i n g  o f e x p l o s i o n
ve n ti n g .

5 . 1 . 4 . 3 *    F l u i d  h e a te r s  s h al l  b e  c o n s tr u c te d  an d  l o c ate d  to
ke e p  te m p e r atu r e s  at c o m b u s ti b l e  fo o r s ,  c e i l i n gs ,  an d  wal l s  l e s s
th a n  1 6 0 ° F  ( 7 1 ° C ) .

5 . 1 . 4 . 4    F l o o r s  i n  th e  a r e a o f m e c h a n i c al  p u m p s ,  l i q u i d  fu e l
b u r n e r s ,  o r  o th e r  e q u i p m e n t u s i n g  o i l  s h a l l  b e  p r o vi d e d  wi th  a
n o n c o m b u s ti b l e ,  n o n p o r o u s  s u r fac e  to  p r e ve n t fo o r s  fr o m
b e c o m i n g  s o a ke d  wi th  o i l .

5 . 1 . 4 . 5    M e a n s  s h al l  b e  p r o vi d e d  to  p r e ve n t r e l e as e d  fu i d  fr o m
fo wi n g i n to  ad j a c e n t ar e a s  o r  fo o r s  b e l o w.

5 . 1 . 5  M an i fo l d s  an d  E x te r n al  P i p i n g.    M an i fo l d s  an d  e x te r n al
p i p i n g  s h a l l  b e  l o c ate d  to  a l l o w a c c e s s  fo r  r e m o va l  o f tu b e s .

5 . 2 *  Fl u i d  H e ate r D e s i gn .

5 . 2 . 1    F l u i d  h e ate r s  an d  r e l ate d  e q u i p m e n t s h al l  b e  d e s i g n e d
to  m i n i m i z e  th e  fr e  h a z a r d  i n h e r e n t i n  e q u i p m e n t o p e r ati n g
at e l e va te d  te m p e r a tu r e s .

5 . 2 . 2    F l u i d  h e ate r  c o m p o n e n ts  e x p o s e d  s i m u l tan e o u s l y to
e l e vate d  te m p e r a tu r e s  an d  ai r  s h al l  b e  c o n s tr u c te d  o f n o n c o m ‐

b u s ti b l e  m a te r i al .

5 . 2 . 3 *    F l u i d  h e ate r  s tr u c tu r al  m e m b e r s  s h al l  b e  d e s i gn e d  to
s u p p o r t th e  m a x i m u m  l o ad s  o f th e  fu i d  h e ate r  th r o u gh o u t th e

an ti c i p ate d  r an g e  o f o p e r ati n g  c o n d i ti o n s .

5 . 2 . 4 *    F l u i d  h e ate r s  s h a l l  wi th s ta n d  th e  s tr ai n s  i m p o s e d  b y
e x p an s i o n  an d  c o n tr ac ti o n ,  as  we l l  as  s ta ti c  a n d  d yn a m i c
m e c h a n i c al  l o ad s  an d  s e i s m i c ,  wi n d ,  a n d  p r e c i p i ta ti o n  l o ad s  a s

a p p l i c a b l e .

5 . 2 . 5    P r o vi s i o n  s h al l  b e  m ad e  fo r  d r ai n i n g th e  fu i d  h e ate r  fo r
m a i n te n an c e  an d  e m e r g e n c y c o n d i ti o n s .

5 . 2 . 6    F l u i d  h e ate r s  an d  r e l ate d  e q u i p m e n t s h al l  b e  d e s i gn e d
a n d  l o c a te d  to  p r o vi d e  ac c e s s  fo r  r e c o m m e n d e d  i n s p e c ti o n  an d

m a i n te n an c e .

5 . 2 . 6 . 1 *    L a d d e r s ,  wa l kways ,  o r  ac c e s s  fac i l i ti e s  s h al l  b e  p r o vi ‐
d e d  s o  th at e q u i p m e n t c a n  b e  o p e r ate d  o r  ac c e s s e d  fo r  te s ti n g
an d  m ai n te n a n c e .

5 . 2 . 6 . 2    M e an s  s h a l l  b e  p r o vi d e d  fo r  r e c o m m e n d e d  i n te r n al
i n s p e c ti o n  b y m ai n te n an c e  an d  o th e r  p e r s o n n e l .

5 . 2 . 7    Rad i a ti o n  s h i e l d s ,  r e fr ac to r y m ate r i al ,  a n d  i n s u l a ti o n
s h a l l  b e  r e ta i n e d  o r  s u p p o r te d  s o  th e y d o  n o t fal l  o u t o f p l a c e

u n d e r  d e s i gn e d  u s e  a n d  m ai n te n a n c e .

5 . 2 . 8    E x te r n al  p a r ts  o f fu i d  h e a te r s  th at o p e r ate  at te m p e r a‐
tu r e s  i n  e x c e s s  o f 1 6 0 ° F  ( 7 1 ° C )  s h al l  b e  g u a r d e d  b y l o c a ti o n ,

gu ar d  r ai l s ,  s h i e l d s ,  o r  i n s u l a ti o n  to  p r e ve n t ac c i d e n ta l  c o n tac t
b y p e r s o n n e l .

5 . 2 . 8 . 1    O p e n i n gs  o r  o th e r  p ar ts  o f th e  fu i d  h e a te r  fr o m  wh i c h
fa m e s ,  h o t g as e s ,  o r  fu i d s  c o u l d  b e  d i s c h ar g e d  s h al l  b e  l o c a te d

o r  g u ar d e d  to  p r e ve n t i n j u r y to  p e r s o n n e l .

5 . 2 . 8 . 2    Wh e r e  i t i s  i m p r ac ti c al  to  p r o vi d e  a d e q u a te  s h i e l d s  o r
g u a r d s  r e q u i r e d  b y 5 . 2 . 8 ,  war n i n g s i gn s  o r  p e r m a n e n t fo o r

m a r ki n gs  vi s i b l e  to  p e r s o n n e l  e n te r i n g th e  ar e a s h al l  b e  p r o vi ‐
d e d .

5 . 2 . 9    O b s e r va ti o n  p o r ts  o r  o th e r  vi s u al  m e a n s  fo r  o b s e r vi n g
th e  o p e r a ti o n  o f i n d i vi d u a l  b u r n e r s  s h a l l  b e  p r o vi d e d  an d  s h a l l

b e  p r o te c te d  fr o m  d am ag e  b y r ad i a n t h e at.

5 . 2 . 1 0  P re s s ure  Re l i e f D e vi c e s .

5 . 2 . 1 0 . 1    E a c h  s e c ti o n  o f th e  fu i d  fo w p ath  th at c an  e x c e e d
th e  d e s i g n  p r e s s u r e  s h al l  b e  e q u i p p e d  wi th  p r e s s u r e  r e l i e f.

5 . 2 . 1 0 . 2    P r e s s u r e  r e l i e f s h al l  b e  p r o vi d e d  fo r  fu i d  p i p i n g  an d
tan ks  th a t c an  b e  i s o l ate d .

5 . 2 . 1 0 . 3    F l u i d  ve n te d  fr o m  a p r e s s u r e  r e l i e f d e vi c e  s h al l  b e
d i r e c te d  to  an  a p p r o ve d  l o c ati o n .

5 . 2 . 1 0 . 3 . 1    Ve n t p i p i n g  s h a l l  b e  s i z e d  fo r  th e  an ti c i p ate d  fo w o f
ve n te d  fu i d ,  wh i c h  c a n  b e  a two -p h a s e  m i x tu r e .

5 . 2 . 1 0 . 3 . 2    H o r i z o n tal  p i p i n g  i n  th e  ve n t l i n e  s h al l  b e  s l o p e d  s o
th at l i q u i d  d o e s  n o t a c c u m u l a te .
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F L U I D  H E AT E RS8 7 - 1 2

2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 2 . 1 0 . 3 . 3    H e a t tr a c i n g o f th e  ve n t l i n e  s h a l l  b e  c o n s i d e r e d  fo r
fu i d s  h avi n g  a  m i n i m u m  p o u r  p o i n t ab o ve  e x p e c te d  am b i e n t
te m p e r a tu r e s .

5 . 2 . 1 1    T h e  m e tal  fr am e s  o f fu i d  h e ate r s  s h a l l  b e  e l e c tr i c al l y
gr o u n d e d .

5 . 2 . 1 2    F l u i d  h e a te r s  s h al l  b e  d e s i gn e d  fo r  r e l ati ve l y u n i fo r m
h e at fu x  to  al l  h e at tr a n s fe r  s u r fa c e s .

5 . 2 . 1 3    H e a te r  c o m p o n e n ts  s h a l l  b e  d e s i gn e d  to  a l l o w fo r  th e r ‐
m a l  e x p an s i o n .

5 . 2 . 1 4    Re fr a c to r y an d  i n s u l a ti o n  s h a l l  b e  ad e q u ate l y s u p p o r ‐
te d  b y m a te r i al s  th at ar e  ft fo r  th e  c o n d i ti o n s .

5 . 2 . 1 5    F l u i d  h e a te r  tu b e  m ate r i a l s  s h a l l  b e  s e l e c te d  to  ac c o m ‐
m o d ate  th e  c h o s e n  fu i d  at th e  d e s i r e d  o p e r a ti n g te m p e r a tu r e ,
wi th  s u ffc i e n t p r o te c ti o n  ag ai n s t c o r r o s i o n  a n d  e r o s i o n .

5 . 2 . 1 6    H e a te r  p r e s s u r e  ve s s e l s  o p e r ati n g  at p r e s s u r e s  g r e ate r
th an  1 5  p s i  ( 1 0 0  kP a)  s h al l  b e  s tam p e d  an d  p r o te c te d  wi th
o ve r p r e s s u r e  p r o te c ti o n  i n  a c c o r d an c e  wi th  AS M E  Boiler and
Pressure Vessel Code,  S e c ti o n  I  o r  AS M E  S e c ti o n  VI I I ,  D i vi s i o n  1
ve s s e l s .

5 . 2 . 1 7    F o r  c o m b u s ti b l e  fu i d s ,  s e am l e s s  tu b e s  an d  ftti n gs  s h a l l
b e  u ti l i z e d .

5 . 2 . 1 8    Tu b i n g  wi th i n  th e  h e at tr a n s fe r  ar e a  s h a l l  h a ve  we l d e d
c o n n e c ti o n s .

5 . 2 . 1 9    Tu b i n g  o r  p i p i n g  o u ts i d e  th e  h e at tr a n s fe r  ar e a s h a l l
h a ve  e i th e r  fan g e d  o r  we l d e d  c o n n e c ti o n s .

5 . 2 . 2 0    T h r e ad e d  c o n n e c ti o n s  s h a l l  b e  p e r m i tte d  to  b e  u s e d
o u ts i d e  th e  h e a t tr an s fe r  ar e a  fo r  i n s tr u m e n t c o n n e c ti o n s  an d
p r e s s u r e  r e l i e f val ve  c o n n e c ti o n s  o f 1 1 ∕4  i n .  ( 3 2  m m )  an d
s m al l e r  d i am e te r  o n l y.

5 . 2 . 2 1    L o w p o i n t d r ai n s  a n d  h i gh  p o i n t ve n ts  s h a l l  b e  a c c e s s i ‐
b l e  o u ts i d e  th e  h e ate r.

5 . 2 . 2 2    T h e  m a x i m u m  u n s u p p o r te d  l e n g th  o f tu b e s  s h al l  b e
s u c h  th at tu b e  s tr e s s  d o e s  n o t e x c e e d  o n e -h a l f o f th e  s tr e s s  to

p r o d u c e  1  p e r c e n t c r e e p  i n  1 0 , 0 0 0  h o u r s .

5 . 2 . 2 3    Tu b e  h a n ge r s  th at c an n o t b e  e as i l y i n s p e c te d  an d
r e p l a c e d  s h al l  b e  d e s i gn e d  s u c h  th at th e i r  s tr e s s  d o e s  n o t

e x c e e d  o n e - h al f o f th e  s tr e s s  to  p r o d u c e  1  p e r c e n t c r e e p  i n
1 0 , 0 0 0  h o u r s .

5 . 2 . 2 4    B u r n e r s  s h a l l  b e  d e s i gn e d  to  p r e ve n t fa m e  i m p i n ge ‐
m e n t o n  tu b e s  an d  tu b e  s u p p o r ts  wh e n  o p e r ati n g .

5 . 2 . 2 5    F l u i d  h e ate r s  s h a l l  b e  d e s i g n e d  fo r a s p e c ifc  r a n ge  o f
fu i d  vi s c o s i ti e s ,  d e n s i ti e s ,  fo w r a te s ,  an d  ve l o c i ti e s .

5 . 2 . 2 6    F l u i d  h e a te r s  s h a l l  n o t b e  o p e r a te d  o u ts i d e  th e  r an g e s
s p e c ife d  i n  5 . 2 . 2 5 .

5 . 3 *  E x p l o s i o n  M i ti gati o n .    E x p l o s i o n  h az ar d s  s h a l l  b e  m i ti g a‐
te d  th r o u g h  o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) C o n ta i n m e n t
( 2 ) E x p l o s i o n  r e l i e f
( 3 ) L o c ati o n
( 4 ) E x p l o s i o n  s u p p r e s s i o n
( 5 ) D am ag e  l i m i ti n g c o n s tr u c ti o n

5 . 4 *  Ve n ti l ati o n  an d  E x h au s t S ys te m .

5 . 4 . 1 *  B u i l d i n g M ak e u p  Ai r.    A q u an ti ty o f m ake u p  ai r  s h a l l  b e
a d m i tte d  to  fu i d  h e ate r  r o o m s  a n d  b u i l d i n g s  to  p r o vi d e  th e  ai r

vo l u m e  r e q u i r e d  fo r  fu i d  h e ate r  c o m b u s ti o n  ai r.

5 . 4 . 2  Fan s  an d  M o to rs .

5 . 4 . 2 . 1    E l e c tr i c  m o to r s  th at d r i ve  e x h au s t o r  r e c i r c u l ati n g  fa n s
s h a l l  n o t b e  l o c a te d  i n s i d e  th e  fu i d  h e a te r  o r  d u c two r k.

5 . 4 . 2 . 2    F l u i d  h e a te r  fa n s  s h al l  b e  d e s i g n e d  fo r  th e  m ax i m u m
an ti c i p ate d  te m p e r atu r e  th a t th e y wi l l  b e  e x p o s e d  to .

5 . 4 . 3  D u c two rk .

5 . 4 . 3 . 1    Ve n ti l ati n g  a n d  e x h au s t s ys te m s ,  wh e r e  a p p l i c ab l e ,
s h a l l  b e  i n s tal l e d  i n  a c c o r d an c e  wi th  N F PA 3 1  o r  N F PA 5 4 ,

u n l e s s  o th e r wi s e  n o te d  i n  th i s  s tan d a r d .

5 . 4 . 3 . 2    Wh e r e ve r  fu i d  h e a te r  e x h au s t d u c ts  o r  s tac ks  p as s
th r o u g h  c o m b u s ti b l e  wal l s ,  fo o r s ,  o r  r o o fs ,  n o n c o m b u s ti b l e
i n s u l a ti o n ,  c l e ar an c e ,  o r  b o th  s h al l  b e  p r o vi d e d  to  p r e ve n t

c o m b u s ti b l e  s u r fa c e  te m p e r a tu r e s  fr o m  e x c e e d i n g  1 6 0 ° F
( 7 1 ° C ) .

5 . 4 . 3 . 3 *    Wh e r e  d u c ts  p a s s  th r o u g h  fr e  r e s i s ta n c e –r a te d  o r
n o n c o m b u s ti b l e  wa l l s ,  fo o r s ,  o r  p a r ti ti o n s ,  th e  s p ac e  a r o u n d
th e  d u c t s h a l l  b e  s e al e d  wi th  n o n c o m b u s ti b l e  m ate r i al  to  m a i n ‐

ta i n  th e  fr e -r e s i s tan c e  r ati n g  o f th e  b a r r i e r.

5 . 4 . 3 . 4    D u c ts  s h a l l  b e  c o n s tr u c te d  e n ti r e l y o f s h e e t s te e l  o r
o th e r  n o n c o m b u s ti b l e  m ate r i al  c ap ab l e  o f m e e ti n g th e  i n te n ‐

d e d  i n s tal l ati o n  an d  c o n d i ti o n s  o f s e r vi c e .

5 . 4 . 3 . 5    T h e  d u c t i n s ta l l ati o n  s h a l l  b e  p r o te c te d  wh e r e  s u b j e c t
to  p h ys i c al  d am ag e .

5 . 4 . 3 . 6 *    N o  p o r ti o n s  o f th e  b u i l d i n g  s h al l  b e  u s e d  as  an  i n te ‐
g r al  p ar t o f th e  d u c t.

5 . 4 . 3 . 7 *    Al l  d u c ts  s h al l  b e  m ad e  ti gh t th r o u g h o u t an d  h ave  n o
o p e n i n g s  o th e r  th a n  th o s e  r e q u i r e d  fo r  th e  o p e r ati o n  an d
m a i n te n an c e  o f th e  s ys te m .

5 . 4 . 3 . 8    Al l  d u c ts  s h al l  b e  b r a c e d  an d  s u p p o r te d  b y m e tal  h a n g‐
e r s  o r  b r a c ke ts  wh e r e  r e q u i r e d .

5 . 4 . 3 . 9    S ta c ks  s h a l l  b e  p r o p e r l y b r a c e d  an d  s u p p o r te d .

5 . 4 . 3 . 1 0    H a n d  h o l e s  fo r  i n s p e c ti o n  o r  o th e r  p u r p o s e s  s h a l l  b e
e q u i p p e d  wi th  ti g h t-ftti n g  d o o r s  o r  c o ve r s .

5 . 4 . 3 . 1 1    E x p o s e d  h o t fan  c as i n gs ,  fu i d  p i p i n g ,  an d  h o t d u c ts
[ te m p e r a tu r e s  e x c e e d i n g 1 6 0 ° F  ( 7 1 ° C ) ]  s h al l  b e  gu ar d e d  b y

l o c ati o n ,  g u ar d r ai l s ,  s h i e l d s ,  o r  i n s u l a ti o n  to  p r e ve n t i n j u r y to
p e r s o n n e l .

5 . 4 . 3 . 1 2 *    E x h au s t d u c ts  s h a l l  n o t d i s c h ar g e  n e ar  o p e n i n gs  o r
o th e r  ai r  i n ta ke s  wh e r e  e ffu e n ts  c a n  b e  e n tr a i n e d  a n d  d i r e c te d
to  l o c ati o n s  c r e a ti n g a h a z a r d .

5 . 5  M o u n ti n gs  an d  Au x i l i ar y E q u i p m e n t.

5 . 5 . 1  Fl u i d  P i p i n g S ys te m .

5 . 5 . 1 . 1    P i p i n g an d  ftti n gs  s h a l l  b e  c o m p ati b l e  wi th  th e  fu i d
b e i n g u s e d  a n d  wi th  th e  s ys te m  o p e r ati n g  te m p e r a tu r e s  an d

p r e s s u r e s .

5 . 5 . 1 . 2    F o r  fu i d  p i p i n g  s ys te m s  th at o p e r ate  ab o ve  1 5  p s i g
( 1 0 0  kP a ) ,  p i p i n g  m ate r i a l s  s h a l l  b e  i n  ac c o r d an c e  wi th  AN S I /

AS M E  B 3 1 . 1 ,  Power Piping,  o r  AN S I / AS M E  B 3 1 . 3 ,  Process Piping.
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H E AT I N G S YS T E M S 8 7 - 1 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

5 . 5 . 1 . 3 *    I n  ap p l i c ati o n s  wh e r e  fu i d  l e akag e  c r e ate s  a  h az ar d ,
al l  p i p e  c o n n e c ti o n s  s h a l l  b e  we l d e d  e x c e p t as  p e r m i tte d  i n
5 . 5 . 1 . 3 . 1  an d  5 . 5 . 1 . 3 . 2 .

5 . 5 . 1 . 3 . 1 *    F l a n ge  c o n n e c ti o n s  s h a l l  b e  l i m i te d  to  p u m p ,  va l ve ,
b o u n d ar y l i m i t,  s p o o l ,  a n d  e q u i p m e n t c o n n e c ti o n s .

5 . 5 . 1 . 3 . 2    T h r e ad e d  c o n n e c ti o n s  s h al l  b e  l i m i te d  to  i n s tr u ‐
m e n ts  an d  o th e r  m i s c e l l an e o u s  c o n n e c ti o n s  l e s s  th an  o r  e q u al
to  1 . 2 5  i n .  ( 3 2  m m ) .

5 . 5 . 1 . 4    T h r e ad  s e al an t s h al l  b e  c o m p a ti b l e  wi th  th e  fu i d  u s e d
an d  wi th  th e  m a x i m u m  o p e r ati n g  te m p e r a tu r e .

5 . 5 . 1 . 5    S e al  an d  g as ke t m ate r i a l s  s h a l l  b e  c o m p ati b l e  wi th  th e
fu i d  an d  wi th  th e  o p e r a ti n g te m p e r atu r e  an d  p r e s s u r e .

5 . 5 . 1 . 6    T h e  s ys te m  d e s i g n  s h al l  a c c o m m o d ate  th e  th e r m al
e x p a n s i o n  o f th e  p i p e .

5 . 5 . 1 . 7 *    T h e  s ys te m  s h a l l  b e  te s te d  i n  ac c o r d a n c e  wi th  th e
ap p l i c a b l e  p i p i n g  c o d e .

5 . 5 . 1 . 8    T h e r m al  i n s u l a ti o n  u s e d  o n  p i p e s  an d  e q u i p m e n t s h a l l
b e  s e l e c te d  fo r  th e  i n te n d e d  p u r p o s e  an d  fo r  c o m p a ti b i l i ty wi th
th e  fu i d .

5 . 5 . 1 . 8 . 1    Wh e r e  th e r e  i s  a  p o te n ti a l  fo r  fu i d  s ys te m  l e a ks ,  th e
th e r m al  i n s u l ati o n  s e l e c te d  s h a l l  b e  n o n ab s o r b e n t.

5 . 5 . 1 . 8 . 2    I n s u l a ti o n  ap p l i e d  to  s ys te m  p i p i n g a n d  e q u i p m e n t
s h a l l  b e  ap p l i e d  o n l y afte r  a  l e a ka ge  o r  p r e s s u r e  te s t o f th e
p l a n t h a s  b e e n  c o n d u c te d .

5 . 5 . 1 . 8 . 3    I n s u l ati o n  s h al l  b e  a p p l i e d  o n l y afte r  a fu l l  h e ati n g
c yc l e .

5 . 5 . 1 . 9    S h i e l d i n g  s h al l  b e  p r o vi d e d  ag ai n s t h o t fu i d  s p r a ys  i n
th e  e ve n t th at a  ga s ke t o r  s e al  fai l s .

5 . 5 . 2    P i p e s ,  val ve s ,  a n d  m a n i fo l d s  s h a l l  b e  m o u n te d  s o  as  to
p r o vi d e  p r o te c ti o n  ag ai n s t d a m ag e  b y h e at,  vi b r ati o n ,  an d
m e c h an i c al  h a z a r d .

5 . 5 . 3    F l u i d  h e ate r  s ys te m s  s h a l l  h a ve  p r o vi s i o n s  s u c h  a s  m o ti o n
s to p s ,  l o c ko u t d e vi c e s ,  o r  o th e r  s afe ty m e c h a n i s m s  to  p r e ve n t
i n j u r y to  p e r s o n n e l  d u r i n g m ai n te n a n c e  o r  i n s p e c ti o n .

5 . 5 . 4    I n s tr u m e n tati o n  an d  c o n tr o l  e q u i p m e n t s h al l  m e e t th e
fo l l o wi n g  c r i te r i a:

( 1 ) B e  l o c a te d  fo r  e a s e  o f o b s e r vati o n ,  a d j u s tm e n t,  a n d  m ai n ‐
te n an c e

( 2 ) B e  p r o te c te d  fr o m  p h ys i c a l  a n d  th e r m a l  d a m ag e  an d
o th e r  h az ar d s

5 . 6  H e ati n g E l e m e n ts  an d  I n s ul ati o n .

5 . 6 . 1    M ate r i al  fo r  e l e c tr i c  h e ati n g  e l e m e n ts  s h a l l  b e  s u i tab l e
fo r  th e  s p e c ife d  r an g e  o f d e s i g n  c o n d i ti o n s .

5 . 6 . 2    I n te r n al  e l e c tr i c al  i n s u l a ti o n  m ate r i a l  s h al l  b e  s u i tab l e
fo r  th e  s p e c ife d  r an g e  o f d e s i g n  c o n d i ti o n s .

5 . 7  H e at B affe s  an d  Refe c to rs .

5 . 7 . 1    To  p r e ve n t fu i d  h e a te r  d am a ge ,  b affe s ,  r efe c to r s ,  an d
i n te r n a l  c o m p o n e n t s u p p o r ts  s h a l l  b e  d e s i g n e d  to  m i n i m i z e
war p a ge  d u e  to  e x p an s i o n  a n d  c o n tr ac ti o n .

5 . 7 . 2    To  p r e ve n t fu i d  h e a te r  d am ag e ,  b affe s ,  r efe c to r s ,  an d
i n te r n a l  c o m p o n e n t s u p p o r ts  s h a l l  b e  o f h e at-r e s i s tan t m a te r i al

th a t m i n i m i z e s  s a g,  r u p tu r e ,  o r  c r a c ki n g  u n d e r  n o r m a l  o p e r a t‐
i n g l i m i ts  s p e c ife d  b y th e  m a n u fac tu r e r.

5 . 7 . 3    B a ffe s  an d  r efe c to r s  s h a l l  b e  ac c e s s i b l e  a n d  r e m o vab l e
fo r  th e  p u r p o s e  o f c l e an i n g a n d  r e p a i r i n g .

C h ap te r 6    H e ati n g S ys te m s

6 . 1  G e n e ral .

6 . 1 . 1    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  th e  te r m  heating system
i n c l u d e s  th e  h e ati n g  s o u r c e ,  th e  as s o c i ate d  p i p i n g  an d  wi r i n g
u s e d  to  h e at th e  e n c l o s u r e ,  an d  th e  p r o c e s s  fu i d  th e r e i n .

6 . 1 . 2    Al l  c o m p o n e n ts  o f th e  h e ati n g  s ys te m  an d  c o n tr o l  c ab i ‐
n e t s h al l  b e  g r o u n d e d .

6 . 1 . 3    P i l o t b u r n e r s  s h a l l  b e  c o n s i d e r e d  b u r n e r s ,  a n d  a l l  p r o vi ‐
s i o n s  o f S e c ti o n  6 . 2  o r  S e c ti o n  6 . 3  s h a l l  a p p l y.

6 . 2 *  Fu e l  G as –Fi re d  U n i ts .

6 . 2 . 1  S c o p e .    S e c ti o n  6 . 2  a p p l i e s  to  th e  fo l l o wi n g :

( 1 ) F l u i d  h e a ti n g s ys te m s  fr e d  wi th  fu e l  ga s e s  s u c h  as  th e
fo l l o wi n g :

( a) N a tu r al  g as
( b ) M i x e d  g as
( c ) M an u fa c tu r e d  ga s
( d ) L i q u efe d  p e tr o l e u m  g as  ( L P - Gas )  i n  th e  vap o r

p h as e
( e ) L P - Gas –ai r  s ys te m s

( 2 ) G as -b u r n i n g p o r ti o n s  o f d u al - fu e l  o r  c o m b i n ati o n  b u r n e r s

6 . 2 . 2  G e n e ral .    B u r n e r s ,  a l o n g  wi th  a s s o c i a te d  m i x i n g,  va l vi n g ,
a n d  s a fe ty c o n tr o l s  a n d  o th e r  au x i l i a r y c o m p o n e n ts ,  s h a l l  b e

s e l e c te d  fo r  th e  i n te n d e d  a p p l i c a ti o n ,  typ e ,  an d  p r e s s u r e  o f th e
fu e l  ga s e s  to  b e  u s e d  a n d  te m p e r atu r e s  to  wh i c h  th e y ar e
s u b j e c te d .

6 . 2 . 3  C o m b u s ti o n  Ai r.

6 . 2 . 3 . 1    T h e  fu e l -b u r n i n g  s ys te m  d e s i gn  s h a l l  p r o vi d e  a s u p p l y
o f s u i tab l e  c o m b u s ti o n  ai r  d e l i ve r e d  i n  am o u n ts  p r e s c r i b e d  b y

th e  fu i d  h e a te r  d e s i g n e r  o r  b u r n e r  m an u fac tu r e r  ac r o s s  th e
fu l l  r an g e  o f b u r n e r  o p e r a ti o n .

6 . 2 . 3 . 2    P r o d u c ts  o f c o m b u s ti o n  s h a l l  n o t b e  m i x e d  wi th  th e
c o m b u s ti o n  a i r  s u p p l y.

6 . 2 . 3 . 2 . 1    T h e  r e q u i r e m e n t o f 6 . 2 . 3 . 2  s h a l l  n o t p r o h i b i t th e  u s e
o f fu e  g as  r e c i r c u l ati o n  s ys te m s  s p e c ifc al l y d e s i g n e d  to  ac c o m ‐
m o d ate  s u c h  r e c i r c u l ati o n .

6 . 2 . 3 . 3 *    Wh e r e  p r i m ar y o r  s e c o n d ar y c o m b u s ti o n  ai r  i s  p r o vi ‐
d e d  m e c h an i c a l l y,  c o m b u s ti o n  a i r  fo w o r  p r e s s u r e  s h al l  b e

p r o ve n  an d  i n te r l o c ke d  wi th  th e  s a fe ty s h u to ff val ve s  s o  th a t
fu e l  g as  c an n o t b e  ad m i tte d  p r i o r  to  e s ta b l i s h m e n t o f c o m b u s ‐
ti o n  a i r  a n d  s o  th a t th e  g as  i s  s h u t o ff i n  th e  e ve n t o f c o m b u s ‐

ti o n  ai r  fa i l u r e .

6 . 2 . 3 . 4    Wh e r e  a b u r n e r  r e gi s te r  ai r  ad j u s tm e n t i s  p r o vi d e d ,
a d j u s tm e n t s h a l l  i n c l u d e  a l o c ki n g d e vi c e  to  p r e ve n t an  u n i n ‐

te n ti o n al  c h a n ge  i n  s e tti n g.

6 . 2 . 4  Fu e l  G as  S u p p l y P i p i n g.

6 . 2 . 4 . 1 *    An  e m e r ge n c y s h u to ff va l ve  s h a l l  b e  p r o vi d e d  th a t
m e e ts  th e  fo l l o wi n g r e q u i r e m e n ts :
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F L U I D  H E AT E RS8 7 - 1 4

2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 1 ) I t s h al l  b e  r e m o te l y l o c a te d  awa y fr o m  th e  fu i d  h e a te r  s o
th at fr e  o r  e x p l o s i o n  a t a fu i d  h e ate r  d o e s  n o t p r e ve n t
a c c e s s  to  th e  val ve .

( 2 ) I t s h a l l  b e  r e ad i l y ac c e s s i b l e .
( 3 ) I t s h al l  h ave  p e r m a n e n tl y affx e d  vi s u a l  i n d i c a ti o n  o f th e

va l ve  p o s i ti o n .
( 4 ) A r e m o vab l e  h an d l e  s h al l  b e  p e r m i tte d ,  p r o vi d e d  al l  th e

fo l l o wi n g  r e q u i r e m e n ts  a r e  s a ti sfe d :

( a) T h e  val ve  p o s i ti o n  s h al l  b e  c l e a r l y i n d i c ate d  wh e th e r
th e  h an d l e  i s  attac h e d  o r  d e tac h e d .

( b ) T h e  va l ve  h an d l e  s h a l l  b e  te th e r e d  to  th e  ga s  m ai n
n o  m o r e  th an  3  ft ( 1  m )  fr o m  th e  va l ve  i n  a m an n e r
th at d o e s  n o t c au s e  p e r s o n n e l  s a fe ty i s s u e s  an d  th a t

al l o ws  tr o u b l e -fr e e  r e attac h m e n t o f th e  h a n d l e  an d
o p e r ati o n  o f th e  val ve  wi th o u t u n te th e r i n g th e
h an d l e .

( 5 ) I t s h al l  b e  ab l e  to  b e  o p e r a te d  fr o m  fu l l  o p e n  to  fu l l  c l o s e
an d  r e tu r n  wi th o u t th e  u s e  o f to o l s .

6 . 2 . 4 . 2    I n s ta l l a ti o n  o f L P - Gas  s to r a ge  an d  h an d l i n g  s ys te m s
s h a l l  c o m p l y wi th  N F PA 5 8 .

6 . 2 . 4 . 3    P i p i n g fr o m  th e  p o i n t o f d e l i ve r y to  th e  e q u i p m e n t
i s o l ati o n  val ve  s h al l  c o m p l y wi th  N F PA 5 4 .  (See 6. 2. 5. 2. )

6 . 2 . 4 . 4    An  e q u i p m e n t i s o l a ti o n  val ve  s h al l  b e  p r o vi d e d .

6 . 2 . 5  E q ui p m e n t Fu e l  G as  P i p i n g.

6 . 2 . 5 . 1  E q ui p m e n t I s o l ati o n  Val ve s .     E q u i p m e n t i s o l a ti o n
va l ve s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  p r o vi d e d  fo r  e a c h  p i e c e  o f e q u i p m e n t.
( 2 ) T h e y s h a l l  h ave  p e r m an e n tl y a ffx e d  vi s u al  i n d i c a ti o n  o f

th e  val ve  p o s i ti o n .
( 3 ) T h e y s h al l  b e  q u a r te r-tu r n  val ve s  wi th  s to p s .
( 4 ) Wr e n c h e s  o r  h an d l e s  s h a l l  r e m a i n  affx e d  to  val ve s  an d

s h a l l  b e  o r i e n te d  wi th  r e s p e c t to  th e  va l ve  p o r t to  i n d i c a te
th e  fo l l o wi n g:

( a) Wh e n  th e  h an d l e  i s  p ar al l e l  to  th e  p i p e ,  i t s h al l  i n d i ‐
c a te  an  o p e n  val ve .

( b ) Wh e n  th e  h a n d l e  i s  p e r p e n d i c u l ar  to  th e  p i p e ,  i t
s h a l l  i n d i c a te  a  c l o s e d  val ve .

( 5 ) T h e y s h al l  b e  r e a d i l y a c c e s s i b l e .
( 6 ) Val ve s  wi th  r e m o va b l e  wr e n c h e s  s h al l  n o t a l l o w th e

wr e n c h  h an d l e  to  b e  i n s ta l l e d  p e r p e n d i c u l a r  to  th e  fu e l
ga s  l i n e  wh e n  th e  val ve  i s  o p e n .

( 7 ) T h e y s h a l l  b e  ab l e  to  b e  o p e r a te d  fr o m  fu l l  o p e n  to  fu l l
c l o s e  a n d  r e tu r n  wi th o u t th e  u s e  o f to o l s .

6 . 2 . 5 . 2 *    F u e l  g as  p i p i n g  m ate r i a l s  s h al l  b e  i n  ac c o r d an c e  wi th
6 . 2 . 6 .

6 . 2 . 5 . 3    F u e l  g as  p i p i n g  s h al l  b e  s i z e d  to  p r o vi d e  fo w r ate s  an d
p r e s s u r e s  th a t m ai n ta i n  a  s tab l e  fam e  o ve r  th e  b u r n e r  o p e r a t‐
i n g r a n ge .

N 6 . 2 . 6 *  P i p i n g M ate ri al s  an d  J o i n i n g M e th o d s .

N 6 . 2 . 6 . 1  G e n e ral .

N 6 . 2 . 6 . 1 . 1  Ac c e p tab l e  M ate ri al s .    M ate r i al s  u s e d  fo r  p i p i n g
s ys te m s  s h al l  e i th e r  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th i s  c h a p ‐
te r  o r  b e  ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  [ 5 4 :
5 . 5 . 1 . 1 ]

N 6 . 2 . 6 . 1 . 2  U s e d  M ate ri al s .    P i p e ,  ftti n gs ,  va l ve s ,  o r  o th e r  m a te ‐
r i al s  s h al l  n o t b e  u s e d  a ga i n  u n l e s s  th e y a r e  fr e e  o f fo r e i g n

m a te r i al s  an d  h ave  b e e n  as c e r ta i n e d  to  b e  ad e q u ate  fo r  th e
s e r vi c e  i n te n d e d .  [ 5 4 : 5 . 5 . 1 . 2 ]

N 6 . 2 . 6 . 2  M e tal l i c  P i p e .

N 6 . 2 . 6 . 2 . 1  C as t I ro n .    C a s t-i r o n  p i p e  s h al l  n o t b e  u s e d .
[ 5 4 : 5 . 5 . 2 . 1 ]

N 6 . 2 . 6 . 2 . 2  S te e l ,  S tai n l e s s  S te e l ,  an d  Wro ugh t I ro n .     S te e l ,  s ta i n ‐
l e s s  s te e l ,  a n d  wr o u gh t-i r o n  p i p e  s h al l  b e  at l e as t S c h e d u l e  4 0

an d  s h al l  c o m p l y wi th  th e  d i m e n s i o n al  s ta n d a r d s  o f AN S I /
AS M E  B 3 6 . 1 0 M ,  Welded and Seamless Wrought Steel Pipe,  a n d  o n e

o f th e  fo l l o wi n g:

( 1 ) AS T M  A5 3 / A5 3 M ,  Standard Specifcation for Pipe,  Steel,
Black and Hot-Dipped,  Zinc-Coated,  Welded and Seamless.

( 2 ) AS T M  A1 0 6 / A1 0 6 M ,  Standard Specifcation for Seamless
Carbon Steel Pipe for High-Temperature Service.

( 3 ) AS T M  A3 1 2 / A3 1 2 M ,  Standard Specifcation for Seamless,
Welded,  and Heavily Cold Worked Austenitic Stainless Steel

Pipes.

N 6 . 2 . 6 . 2 . 3 *  C o p p e r an d  C o p p e r Al l o y.    C o p p e r  a n d  c o p p e r
al l o y p i p e  s h a l l  n o t b e  u s e d  i f th e  g as  c o n tai n s  m o r e  th an  a n

a ve r a ge  o f 0 . 3  g r ai n s  o f h yd r o g e n  s u lfd e  p e r  1 0 0  s c f o f g as  ( 0 . 7
m g / 1 0 0  L ) .  [ 5 4 : 5 . 5 . 2 . 3 ]

N 6 . 2 . 6 . 2 . 4  T h re ad e d  C o p p e r an d  C o p p e r Al l o y.    T h r e a d e d
c o p p e r  an d  c o p p e r  al l o y p i p e  s h al l  n o t b e  u s e d  wi th  g as e s
c o r r o s i ve  to  s u c h  m a te r i al .

N 6 . 2 . 6 . 3  M e tal l i c  Tub i n g.

N 6 . 2 . 6 . 3 . 1    Tu b i n g  s h al l  n o t b e  u s e d  wi th  g as e s  c o r r o s i ve  to  th e
tu b i n g m ate r i a l .  [ 5 4 : 5 . 5 . 3 . 1 ]

N 6 . 2 . 6 . 3 . 2  S te e l .    S te e l  tu b i n g  s h al l  c o m p l y wi th  AS T M  A2 5 4 /
A2 5 4 M ,  Standard Specifcation for Copper-Brazed Steel Tubing.

[ 5 4 : 5 . 5 . 3 . 2 ]

N 6 . 2 . 6 . 3 . 3  S tai n l e s s  S te e l .     S tai n l e s s  s te e l  tu b i n g  s h al l  c o m p l y
wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) AS T M  A2 6 8 / A2 6 8 M ,  Standard Specifcation for Seamless and
Welded Ferritic and Martensitic Stainless Steel Tubing for

General Service
( 2 ) AS T M  A2 6 9 / A2 6 9 M ,  Standard Specifcation for Seamless and

Welded Austenitic Stainless Steel Tubing for General Service
[ 5 4 : 5 . 5 . 3 . 3 ]

N 6 . 2 . 6 . 3 . 4 *  C o p p e r an d  C o p p e r Al l o y.    C o p p e r  an d  c o p p e r
al l o y tu b i n g  s h a l l  n o t b e  u s e d  i f th e  ga s  c o n tai n s  m o r e  th an  a n
ave r ag e  o f 0 . 3  g r ai n s  o f h yd r o g e n  s u lfd e  p e r  1 0 0  s c f o f g as  ( 0 . 7

m g / 1 0 0  L ) .  C o p p e r  tu b i n g  s h a l l  c o m p l y wi th  s tan d a r d  Typ e  K
o r  Typ e  L  o f AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper

Water Tube,  o r  AS T M  B 2 8 0 ,  Standard Specifcation for Seamless
Copper Tube for Air Conditioning and Refrigeration Field Service.

[ 5 4 : 5 . 5 . 3 . 4 ]

N 6 . 2 . 6 . 3 . 5  C o r r ugate d  S tai n l e s s  S te e l .    C o r r u ga te d  s tai n l e s s
s te e l  tu b i n g  s h a l l  b e  l i s te d  i n  a c c o r d a n c e  wi th  AN S I  L C  1 / C S A
6 . 2 6 ,  Fuel Gas Piping Systems Using Corrugated Stainless Steel

Tubing.  [ 5 4 : 5 . 5 . 3 . 6 ]

N 6 . 2 . 6 . 4  Wo rk m an s h i p  an d  D e fe c ts .    G as  p i p e ,  tu b i n g ,  an d
ftti n g s  s h al l  b e  c l e a r  an d  fr e e  fr o m  c u tti n g b u r r s  an d  d e fe c ts  i n

s tr u c tu r e  o r  th r e a d i n g  a n d  s h a l l  b e  th o r o u gh l y b r u s h e d  an d
c h i p  an d  s c a l e  b l o wn .  D e fe c ts  i n  p i p e ,  tu b i n g,  an d  ftti n g s  s h a l l

n o t b e  r e p ai r e d .  D e fe c ti ve  p i p e ,  tu b i n g ,  an d  ftti n gs  s h a l l  b e
r e p l a c e d .  [ 5 4 : 5 . 5 . 5 ]
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H E AT I N G S YS T E M S 8 7 - 1 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

N 6 . 2 . 6 . 5  M e tal l i c  P i p e  T h re ad s .

N 6 . 2 . 6 . 5 . 1  S p e c ifc ati o n s  fo r P i p e  T h re ad s .    M e tal l i c  p i p e  an d
ftti n g  th r e a d s  s h a l l  b e  ta p e r  p i p e  th r e ad s  a n d  s h al l  c o m p l y wi th
AN S I / AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose,  Inch.
[ 5 4 : 5 . 5 . 6 . 1 ]

N 6 . 2 . 6 . 5 . 2  D am age d  T h re ad s .    P i p e  wi th  th r e a d s  th a t ar e  s tr i p ‐
p e d ,  c h i p p e d ,  c o r r o d e d ,  o r  o th e r wi s e  d am a ge d  s h al l  n o t b e

u s e d .  Wh e r e  a we l d  o p e n s  d u r i n g  th e  o p e r a ti o n  o f c u tti n g  o r
th r e a d i n g ,  th a t p o r ti o n  o f th e  p i p e  s h al l  n o t b e  u s e d .
[ 5 4 : 5 . 5 . 6 . 2 ]

N 6 . 2 . 6 . 5 . 3  N u m b e r o f T h re ad s .    F i e l d  th r e ad i n g  o f m e tal l i c
p i p e  s h a l l  b e  i n  ac c o r d a n c e  wi th  Tab l e  6 . 2 . 6 . 5 . 3 .  [ 5 4 : 5 . 5 . 6 . 3 ]

N 6 . 2 . 6 . 5 . 4 *  T h re ad  J o i n t S e al i n g.

N 6 . 2 . 6 . 5 . 4 . 1    T h r e ad e d  j o i n ts  s h al l  b e  m a d e  u s i n g a th r e ad  j o i n t
s e a l i n g  m ate r i al .  [ 5 4 :  5 . 5 . 6 . 4 . 1 ]

N 6 . 2 . 6 . 5 . 4 . 2    T h r e ad  j o i n t s e a l i n g m ate r i al s  s h al l  b e  c o m p ati b l e
wi th  th e  p i p e  a n d  ftti n g m ate r i a l  o n  wh i c h  th e  c o m p o u n d s  ar e

u s e d .  [ 5 4 :  5 . 5 . 6 . 4 . 2 ]

N 6 . 2 . 6 . 5 . 4 . 3    T h r e ad  j o i n t s e al i n g  m ate r i al s  s h a l l  b e  n o n -
h ar d e n i n g a n d  s h a l l  b e  r e s i s tan t to  th e  c h e m i c a l  c o n s ti tu e n ts  o f
th e  g as e s  to  b e  c o n d u c te d  th r o u g h  th e  p i p i n g .  [ 5 4 : 5 . 5 . 6 . 4 . 3 ]

N 6 . 2 . 6 . 6  M e tal l i c  P i p i n g J o i n ts  an d  Fi tti n gs .    T h e  typ e  o f p i p i n g
j o i n t u s e d  s h al l  b e  s u i tab l e  fo r  th e  p r e s s u r e  an d  te m p e r a tu r e
c o n d i ti o n s  an d  s h al l  b e  s e l e c te d  gi vi n g c o n s i d e r ati o n  to  j o i n t

ti gh tn e s s  an d  m e c h a n i c al  s tr e n g th  u n d e r  th e  s e r vi c e  c o n d i ‐
ti o n s .  T h e  j o i n t s h al l  b e  a b l e  to  s u s tai n  th e  m ax i m u m  e n d  fo r c e
d u e  to  th e  i n te r n al  p r e s s u r e  an d  an y a d d i ti o n al  fo r c e s  d u e  to

te m p e r a tu r e  e x p an s i o n  o r  c o n tr ac ti o n ,  vi b r ati o n ,  fa ti gu e ,  o r
th e  we i g h t o f th e  p i p e  an d  i ts  c o n te n ts .  [ 5 4 : 5 . 5 . 7 ]

N 6 . 2 . 6 . 6 . 1 *  P i p e  J o i n ts .     S c h e d u l e  4 0  a n d  h e avi e r  p i p e  j o i n ts
s h a l l  b e  th r e a d e d ,  fa n ge d ,  b r a z e d ,  we l d e d ,  o r  a s s e m b l e d  wi th

p r e s s - c o n n e c t ftti n g s  l i s te d  to  AN S I  L C  4 / C S A 6 . 3 2 ,  Press-
Connect Metallic Fittings for Use in Fuel Gas Distribution Systems.
[ 5 4 : 5 . 5 . 7 . 1 ]

N ( A)    P i p e  l i g h te r  th a n  S c h e d u l e  4 0  s h al l  b e  c o n n e c te d  u s i n g
p r e s s -c o n n e c t ftti n gs ,  fa n ge s ,  b r az i n g ,  o r  we l d i n g .

[ 5 4 : 5 . 5 . 7 . 1 ( A) ]

N Tab l e  6 . 2 . 6 . 5 . 3  S p e c ifc ati o n s  fo r T h re ad i n g M e tal l i c  P i p e

I ro n  P i p e
S i z e

( i n . )

Ap p ro x i m ate
L e n gth  o f

T h re ad e d  P o r ti o n
( i n . )

Ap p ro x i m ate
N o .  o f T h re ad s

to  B e  C u t

1 ∕2
3 ∕4 1 0

3 ∕4
3 ∕4 1 0

1 7 ∕8 1 0
1 1 ∕4 1 1 1
1 1 ∕2 1 1 1

2 1 1 1
2 1 ∕2 1 1 ∕2 1 2

3 1 1 ∕2 1 2
4 1 5 ∕8 1 3

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m .
[ 5 4 : Ta b l e  5 . 5 . 6 . 3 ]

N ( B )    Wh e r e  n o n fe r r o u s  p i p e  i s  b r a z e d ,  th e  b r a z i n g m ate r i al s
s h a l l  h ave  a m e l ti n g p o i n t i n  e x c e s s  o f 1 0 0 0 ° F  ( 5 3 8 ° C ) .

[ 5 4 : 5 . 5 . 7 . 1 ( B ) ]

N ( C )    B r az i n g  al l o ys  s h a l l  n o t c o n tai n  m o r e  th an  0 . 0 5  p e r c e n t
p h o s p h o r u s .  [ 5 4 : 5 . 5 . 7 . 1 ( C ) ]

N 6 . 2 . 6 . 6 . 2  C o p p e r Tu b i n g J o i n ts .    C o p p e r  tu b i n g j o i n ts  s h a l l  b e
a s s e m b l e d  wi th  ap p r o ve d  g as  tu b i n g  ftti n g s ,  s h al l  b e  b r az e d

wi th  a  m ate r i a l  h a vi n g a m e l ti n g p o i n t i n  e x c e s s  o f 1 0 0 0 ° F
( 5 3 8 ° C ) ,  o r  s h a l l  b e  a s s e m b l e d  wi th  p r e s s -c o n n e c t ftti n g s  l i s te d
to  AN S I  L C  4 / C S A 6 . 3 2 ,  Press-Connect Metallic Fittings for Use in

Fuel Gas Distribution Systems.  B r az i n g  a l l o ys  s h a l l  n o t c o n tai n
m o r e  th an  0 . 0 5  p e r c e n t p h o s p h o r u s .  [ 5 4 : 5 . 5 . 7 . 2 ]

N 6 . 2 . 6 . 6 . 3  S tai n l e s s  S te e l  Tu b i n g J o i n ts .    S tai n l e s s  s te e l  j o i n ts
s h a l l  b e  we l d e d ,  a s s e m b l e d  wi th  ap p r o ve d  tu b i n g ftti n g s ,

b r a z e d  wi th  a  m a te r i al  h a vi n g a  m e l ti n g p o i n t i n  e x c e s s  o f
1 0 0 0 ° F  ( 5 3 8 ° C ) ,  o r  as s e m b l e d  wi th  p r e s s -c o n n e c t ftti n gs  l i s te d

to  AN S I  L C  4 / C S A 6 . 3 2 ,  Press-Connect Metallic Fittings for Use in
Fuel Gas Distribution Systems.  B r a z i n g a l l o ys  an d  fu x e s  s h al l  b e
r e c o m m e n d e d  b y th e  m an u fa c tu r e r  fo r  u s e  o n  s tai n l e s s  s te e l

al l o ys .  [ 5 4 : 5 . 5 . 7 . 3 ]

N 6 . 2 . 6 . 6 . 4  Fl are d  J o i n ts .    F l ar e d  j o i n ts  s h al l  b e  u s e d  o n l y i n
s ys te m s  c o n s tr u c te d  fr o m  n o n fe r r o u s  p i p e  an d  tu b i n g wh e r e

e x p e r i e n c e  o r  te s ts  h a ve  d e m o n s tr ate d  th a t th e  j o i n t i s  s u i tab l e
fo r  th e  c o n d i ti o n s  an d  wh e r e  p r o vi s i o n s  ar e  m a d e  i n  th e  d e s i gn

to  p r e ve n t s e p a r ati o n  o f th e  j o i n ts .  [ 5 4 : 5 . 5 . 7 . 4 ]

N 6 . 2 . 6 . 6 . 5  M e tal l i c  P i p e  Fi tti n gs .    M e tal l i c  ftti n g s  s h al l  c o m p l y
wi th  th e  fo l l o wi n g:  [ 5 4 : 5 . 5 . 7 . 5 ]

( 1 ) T h r e a d e d  ftti n g s  i n  s i z e s  l ar g e r  th a n  4  i n .  ( 1 0 0  m m )  s h a l l
n o t b e  u s e d .  [ 5 4 : 5 . 5 . 7 . 5 ( 1 ) ]

( 2 ) F i tti n gs  u s e d  wi th  s te e l ,  s ta i n l e s s  s te e l ,  o r  wr o u g h t-i r o n
p i p e  s h a l l  b e  s te e l ,  s tai n l e s s  s te e l ,  c o p p e r  a l l o y,  m al l e ab l e

i r o n ,  o r  c as t i r o n .  [ 5 4 : 5 . 5 . 7 . 5 ( 2 ) ]
( 3 ) F i tti n gs  u s e d  wi th  c o p p e r  o r  c o p p e r  al l o y p i p e  s h a l l  b e

c o p p e r  o r  c o p p e r  a l l o y.  [ 5 4 : 5 . 5 . 7 . 5 ( 3 ) ]
( 4 ) Cast-Iron Fittings.  C as t-i r o n  ftti n gs  s h a l l  c o m p l y wi th  th e

fo l l o wi n g :

( a) F l a n ge s  s h al l  b e  p e r m i tte d .
( b ) B u s h i n g s  s h a l l  n o t b e  u s e d .
( c ) F i tti n gs  s h al l  n o t b e  u s e d  i n  s ys te m s  c o n tai n i n g

fam m ab l e  g as –a i r  m i x tu r e s .
( d ) F i tti n gs  i n  s i z e s  4  i n .  ( 1 0 0  m m )  a n d  l a r ge r  s h al l  n o t

b e  u s e d  i n d o o r s  u n l e s s  a p p r o ve d  b y th e  au th o r i ty
h avi n g  j u r i s d i c ti o n .

( e ) F i tti n gs  i n  s i z e s  6  i n .  ( 1 5 0  m m )  a n d  l a r ge r  s h al l  n o t
b e  u s e d  u n l e s s  ap p r o ve d  b y th e  au th o r i ty h avi n g

j u r i s d i c ti o n .  [ 5 4 : 5 . 5 . 7 . 5 ( 5 ) ]
( 5 ) Special Fittings.  F i tti n g s  s u c h  a s  c o u p l i n g s ,  p r o p r i e tar y-typ e

j o i n ts ,  s ad d l e  te e s ,  gl an d - typ e  c o m p r e s s i o n  ftti n g s ,  an d
fa r e d ,  far e l e s s ,  o r  c o m p r e s s i o n -typ e  tu b i n g ftti n gs  s h a l l

b e  as  fo l l o ws :

( a) U s e d  wi th i n  th e  ftti n g m an u fa c tu r e r ’ s  p r e s s u r e –
te m p e r a tu r e  r e c o m m e n d a ti o n s

( b ) U s e d  wi th i n  th e  s e r vi c e  c o n d i ti o n s  a n ti c i p a te d  wi th
r e s p e c t to  vi b r a ti o n ,  fati g u e ,  th e r m al  e x p an s i o n ,  o r

c o n tr ac ti o n
( c ) Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n

[ 5 4 : 5 . 5 . 7 . 5 ( 8 ) ]
( 6 ) P i p e  ftti n g s  s h al l  n o t b e  d r i l l e d  an d  tap p e d  i n  th e  fe l d .
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F L U I D  H E AT E RS8 7 - 1 6

2 0 2 1  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N 6 . 2 . 6 . 7  Fl an ge s .

N 6 . 2 . 6 . 7 . 1  Fl an ge  S p e c ifc ati o n s .

N 6 . 2 . 6 . 7 . 1 . 1    C as t i r o n  fa n ge s  s h al l  b e  i n  ac c o r d a n c e  wi th
AN S I / AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings:

Classes 25,  1 25,  and 250.  [ 5 4 : 5 . 5 . 9 . 1 . 1 ]

N 6 . 2 . 6 . 7 . 1 . 2    S te e l  fan g e s  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  fo l l o w‐
i n g:  AN S I / AS M E  B 1 6 . 5 ,  Pipe Flanges and Flanged Fittings: NPS 1 ∕2

through NPS 24 Metric/Inch Standard,  o r  AN S I / AS M E  B 1 6 . 4 7 ,
Large Diameter Steel Flanges: NPS 26 through NPS 60 Metric/Inch

Standard.  [ 5 4 : 5 . 5 . 9 . 1 . 2 ]

N 6 . 2 . 6 . 7 . 1 . 3    N o n -fe r r o u s  fan g e s  s h a l l  b e  i n  ac c o r d a n c e  wi th
AN S I / AS M E  B 1 6 . 2 4 ,  Cast Copper Alloy Pipe Flanges,  Flanged

Fittings,  and Valves: Classes 1 50,  300,  600,  900,  1 500,  and 2500.
[ 5 4 : 5 . 5 . 9 . 1 . 3 ]

N 6 . 2 . 6 . 7 . 1 . 4    D u c ti l e  i r o n  fan g e s  s h a l l  b e  i n  ac c o r d an c e  wi th
AN S I / AS M E  B 1 6 . 4 2 ,  Ductile Iron Pipe Flanges and Flanged

Fittings: Classes 1 50 and 300.  [ 5 4 : 5 . 5 . 9 . 1 . 4 ]

N 6 . 2 . 6 . 7 . 2  D i s s i m i l ar Fl an ge  C o n n e c ti o n s .    Rai s e d -fa c e  fan g e s
s h a l l  n o t b e  j o i n e d  to  fa t- fa c e d  c as t i r o n ,  d u c ti l e  i r o n  o r

n o n fe r r o u s  m ate r i al  fa n ge s .  [ 5 4 : 5 . 5 . 9 . 2 ]

N 6 . 2 . 6 . 7 . 3  Fl an ge  Fac i n gs .    S tan d ar d  fa c i n g s  s h al l  b e  p e r m i tte d
fo r  u s e  u n d e r  th i s  s ta n d ar d .  Wh e r e  1 5 0  p s i  ( 1 0 3 4  kP a )  s te e l
fan g e s  ar e  b o l te d  to  C l a s s  1 2 5  c as t- i r o n  fa n ge s ,  th e  r ai s e d  fa c e

o n  th e  s te e l  fan g e  s h a l l  b e  r e m o ve d .  [ 5 4 : 5 . 5 . 9 . 3 ]

N 6 . 2 . 6 . 7 . 4  L ap p e d  Fl an ge s .    L a p p e d  fan g e s  s h a l l  b e  u s e d  o n l y
ab o ve g r o u n d  o r  i n  e x p o s e d  l o c ati o n s  a c c e s s i b l e  fo r  i n s p e c ti o n .

[ 5 4 : 5 . 5 . 9 . 4 ]

N 6 . 2 . 6 . 8  Fl an ge  G as k e ts .    T h e  m a te r i al  fo r  ga s ke ts  s h al l  b e  c a p a‐
b l e  o f wi th s tan d i n g th e  d e s i gn  te m p e r atu r e  an d  p r e s s u r e  o f th e

p i p i n g  s ys te m  a n d  th e  c h e m i c al  c o n s ti tu e n ts  o f th e  g as  b e i n g
c o n d u c te d  wi th o u t c h an g e  to  i ts  c h e m i c a l  an d  p h ys i c a l  p r o p e r ‐
ti e s .  T h e  e ffe c ts  o f fr e  e x p o s u r e  to  th e  j o i n t s h al l  b e  c o n s i d ‐

e r e d  i n  c h o o s i n g th e  m a te r i al .  [ 5 4 : 5 . 5 . 1 0 ]

N 6 . 2 . 6 . 8 . 1    Ac c e p ta b l e  m ate r i al s  s h a l l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) M e tal  ( p l a i n  o r  c o r r u g ate d )
( 2 ) C o m p o s i ti o n
( 3 ) Al u m i n u m  “ O ”  r i n g s
( 4 ) S p i r al -wo u n d  m e tal  ga s ke ts
( 5 ) Ru b b e r-fac e d  p h e n o l i c
( 6 ) E l as to m e r i c
[ 5 4 : 5 . 5 . 1 0 . 1 ]

N 6 . 2 . 6 . 8 . 2  G as k e t S p e c ifc ati o n s .

N 6 . 2 . 6 . 8 . 2 . 1    M e tal l i c  fan g e  g as ke ts  s h al l  b e  i n  a c c o r d a n c e  wi th
AN S I / AS M E  B 1 6 . 2 0 ,  Metallic Gaskets for Pipe Flanges.

[ 5 4 : 5 . 5 . 1 0 . 2 . 1 ]

N 6 . 2 . 6 . 8 . 2 . 2    N o n -m e ta l l i c  fa n ge  g as ke ts  s h a l l  b e  i n  a c c o r d a n c e
wi th  AN S I / AS M E  B 1 6 . 2 1 ,  Nonmetallic Flat Gaskets for Pipe
Flanges.  [ 5 4 : 5 . 5 . 1 0 . 2 . 2 ]

N 6 . 2 . 6 . 8 . 3    F u l l - fa c e  fan g e  g as ke ts  s h al l  b e  u s e d  wi th  al l  n o n -
s te e l  fan g e s .  [ 5 4 : 5 . 5 . 1 0 . 3 ]

6 . 2 . 7  C o n tro l  o f C o n tam i n an ts .

6 . 2 . 7 . 1    A s e d i m e n t tr ap  o r  o th e r  ac c e p tab l e  m e a n s  o f r e m o v‐
i n g c o n ta m i n an ts  s h al l  b e  i n s tal l e d  d o wn s tr e am  o f th e  e q u i p ‐

m e n t i s o l ati o n  va l ve  a n d  u p s tr e am  o f a l l  o th e r  fu e l - ga s  s ys te m
c o m p o n e n ts .

6 . 2 . 7 . 2    S e d i m e n t tr a p s  s h a l l  h ave  a ve r ti c al  l e g wi th  a m i n i ‐
m u m  l e n g th  o f th r e e  p i p e  d i am e te r s  [ m i n i m u m  o f 3  i n .

( 8 0  m m ) ]  o f th e  s am e  s i z e  a s  th e  s u p p l y p i p e ,  a s  s h o wn  i n
F i g u r e  6 . 2 . 7 . 2 .

6 . 2 . 7 . 3 *    A g as  fl te r  o r  s tr a i n e r  s h a l l  b e  i n s tal l e d  i n  th e  fu e l  ga s
p i p i n g  an d  s h al l  b e  l o c ate d  d o wn s tr e am  o f th e  e q u i p m e n t i s o l a‐
ti o n  val ve  an d  s e d i m e n t tr ap  a n d  u p s tr e a m  o f a l l  o th e r  fu e l  ga s

s ys te m  c o m p o n e n ts .

6 . 2 . 8  P re s s u re  Re gu l ato rs ,  P re s s u re  Re l i e f Val ve s ,  an d  P re s ‐
s ure  S wi tc h e s .

6 . 2 . 8 . 1    A p r e s s u r e  r e g u l ato r  s h al l  b e  fu r n i s h e d  wh e r e ve r  th e
p l a n t s u p p l y p r e s s u r e  e x c e e d s  th e  b u r n e r  o p e r ati n g  p ar am e te r s
o r  th e  d e s i g n  p ar a m e te r s  o r  wh e r e ve r  th e  p l an t s u p p l y p r e s s u r e

i s  s u b j e c t to  fu c tu a ti o n s ,  u n l e s s  o th e r wi s e  p e r m i tte d  b y 6 . 2 . 8 . 2 .

6 . 2 . 8 . 2    An  a u to m a ti c  fo w c o n tr o l  val ve  s h a l l  b e  p e r m i tte d  to
m e e t th e  r e q u i r e m e n t o f 6 . 2 . 8 . 1 ,  p r o vi d e d  th at i t c an  c o m p e n ‐

s a te  fo r  th e  fu l l  r a n ge  o f e x p e c te d  s o u r c e  p r e s s u r e  va r i a ti o n s .

6 . 2 . 8 . 3 *    Re g u l ato r s ,  r e l i e f val ve s ,  an d  s wi tc h e s  s h a l l  b e  ve n te d
to  an  a p p r o ve d  l o c ati o n ,  an d  th e  fo l l o wi n g c r i te r i a  al s o  s h al l  b e
m e t:

( 1 ) H e a vi e r-th an - ai r  fam m ab l e  g as e s  s h a l l  b e  ve n te d  o u ts i d e
th e  b u i l d i n g  to  a l o c ati o n  wh e r e  th e  ga s  i s  d i l u te d  b e l o w

i ts  l o we r  fam m ab l e  l i m i t ( L F L )  b e fo r e  c o m i n g  i n  c o n tac t
wi th  s o u r c e s  o f i g n i ti o n  o r  r e -e n te r i n g th e  b u i l d i n g .

( 2 ) Ve n ts  s h a l l  b e  d e s i g n e d  to  p r e ve n t th e  e n tr y o f wa te r  an d
i n s e c ts  wi th o u t r e s tr i c ti n g  th e  fo w c a p ac i ty o f th e  ve n t.

6 . 2 . 8 . 4 *    F u e l  g as  r e g u l ato r s ,  r ati o  r e g u l ato r s ,  a n d  z e r o  g o ve r ‐
n o r s  s h a l l  n o t b e  r e q u i r e d  to  b e  ve n te d  to  a n  ap p r o ve d  l o c a ti o n

i n  th e  fo l l o wi n g s i tu a ti o n s :

( 1 ) Wh e r e  b ac kl o ad e d  fr o m  c o m b u s ti o n  ai r  l i n e s ,  ai r –ga s
m i x tu r e  l i n e s ,  o r  c o m b u s ti o n  c h a m b e r s ,  p r o vi d e d  th a t ga s

l e akag e  th r o u gh  th e  b ac kl o ad  c o n n e c ti o n  d o e s  n o t c r e ate
a h az ar d

( 2 ) Wh e r e  a  l i s te d  r e g u l a to r –ve n t l i m i te r  c o m b i n a ti o n  i s  u s e d
( 3 ) Wh e r e  a r e g u l ato r  s ys te m  i s  l i s te d  fo r  u s e  wi th o u t ve n t

p i p i n g

6 . 2 . 8 . 5 *    A p r e s s u r e  s wi tc h  s h a l l  n o t b e  r e q u i r e d  to  b e  ve n te d  i f
i t e m p l o ys  a ve n t l i m i te r  r a te d  fo r  th e  s e r vi c e  i n te n d e d .

6 . 2 . 8 . 6    Ve n t l i n e s  fr o m  m u l ti p l e  fu i d  h e ate r s  s h al l  n o t b e
m a n i fo l d e d  to ge th e r.

M i n i m u m  l e n g t h  o f
3  p i p e  d i a m e t e r s

[ m i n i m u m  3  i n .
( 8 0  m m ) ]

C a p

N i p p l e

To  
e q u i p m e n t  
i n l e t

G a s  s u p p l y  i n l e t

Te e  f i t t i n g

Δ FI G U RE  6 . 2 . 7 . 2   M e th o d  o f I n s tal l i n g a Te e - Fi tti n g S e d i m e n t
Trap .
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H E AT I N G S YS T E M S 8 7 - 1 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 1  E d i t i o n

6 . 2 . 8 . 7    Ve n t l i n e s  fr o m  m u l ti p l e  r e g u l ato r s  a n d  s wi tc h e s  o f a
s i n gl e  fu i d  h e ate r,  wh e r e  m a n i fo l d e d  to g e th e r,  s h al l  b e  p i p e d
i n  s u c h  a m an n e r  th a t d i ap h r a gm  r u p tu r e  o f o n e  ve n t l i n e  d o e s
n o t b a c kl o a d  th e  o th e r s .

6 . 2 . 8 . 7 . 1    Ve n ts  fr o m  s ys te m s  o p e r a ti n g at d i ffe r e n t p r e s s u r e
c o n tr o l  l e ve l s  s h a l l  n o t b e  m an i fo l d e d  to ge th e r.

6 . 2 . 8 . 7 . 2    Ve n ts  fr o m  s ys te m s  u s i n g  d i ffe r e n t fu e l  s o u r c e s  s h a l l
n o t b e  m an i fo l d e d  to ge th e r.

6 . 2 . 8 . 8    T h e  c r o s s -s e c ti o n a l  ar e a  o f th e  m a n i fo l d  l i n e  s h a l l  n o t
b e  l e s s  th a n  th e  g r e ate r  o f th e  fo l l o wi n g:

( 1 ) T h e  c r o s s -s e c ti o n a l  a r e a o f th e  l a r ge s t ve n t p l u s
5 0  p e r c e n t o f th e  s u m  o f th e  c r o s s -s e c ti o n a l  a r e as  o f th e
ad d i ti o n al  ve n t l i n e s

( 2 ) T h e  s u m  o f th e  c r o s s -s e c ti o n al  a r e as  o f th e  two  l a r ge s t
ve n t l i n e s

6 . 2 . 8 . 9 *    A ve n t b e twe e n  s afe ty s h u to ff va l ve s ,  wh e r e  i n s tal l e d ,
s h a l l  c o n fo r m  to  th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I t s h al l  n o t b e  c o m b i n e d  wi th  o th e r  ve n ts .
( 2 ) I t s h al l  te r m i n a te  to  a n  ap p r o ve d  l o c a ti o n .

6 . 2 . 9  O ve rp re s s u re  P ro te c ti o n .

6 . 2 . 9 . 1    O ve r p r e s s u r e  p r o te c ti o n  s h al l  b e  p r o vi d e d  i n  e i th e r  o f
th e  fo l l o wi n g c as e s :

( 1 ) Wh e n  th e  s u p p l y p r e s s u r e  e x c e e d s  th e  p r e s s u r e  r ati n g  o f
a n y d o wn s tr e am  c o m p o n e n t

( 2 ) Wh e n  th e  fai l u r e  o f a  s i n g l e  u p s tr e a m  l i n e  r e g u l a to r  o r
s e r vi c e  p r e s s u r e  r e g u l ato r  r e s u l ts  i n  a  s u p p l y p r e s s u r e

e x c e e d i n g th e  p r e s s u r e  r ati n g  o f an y d o wn s tr e am  c o m p o ‐
n e n t

6 . 2 . 9 . 2    O ve r p r e s s u r e  p r o te c ti o n  s h a l l  b e  p r o vi d e d  b y an y o n e
o f th e  fo l l o wi n g:

( 1 ) A s e r i e s  r e g u l ato r  i n  c o m b i n ati o n  wi th  a  l i n e  r e gu l ato r  o r
s e r vi c e  p r e s s u r e  r e gu l ato r

( 2 ) A m o n i to r i n g r e g u l ato r  i n s tal l e d  i n  c o m b i n ati o n  wi th  a
l i n e  r e g u l a to r  o r  s e r vi c e  p r e s s u r e  r e gu l a to r

( 3 ) A fu l l -c ap ac i ty p r e s s u r e  r e l i e f va l ve
( 4 ) An  o ve r p r e s s u r e  c u to ff d e vi c e ,  s u c h  as  a s l a m - s h u t val ve  o r

a h i g h  p r e s s u r e  s wi tc h  i n  c o m b i n ati o n  wi th  a n  ad e q u ate l y
r ate d  s h u to ff val ve

6 . 2 . 9 . 3 *    Wh e n  a  r e l i e f val ve  i s  u s e d  to  c o m p l y wi th  8 . 7 . 1 . 9 ,  th e
r e l i e f va l ve  s h a l l  b e  a fu l l -c ap ac i ty r e l i e f typ e .

6 . 2 . 9 . 4    To ke n  r e l i e f val ve s  an d  i n te r n al  to ke n  r e l i e f va l ve s  s h a l l
n o t b e  p e r m i tte d  to  b e  u s e d  a s  th e  o n l y o ve r p r e s s u r e  p r o te c ‐
ti o n  d e vi c e .

6 . 2 . 1 0 *  Ai r–Fue l  G as  M i x e rs .    S u b s e c ti o n  6 . 2 . 1 0  s h al l  a p p l y
o n l y to  m i x tu r e s  o f fu e l  g as  wi th  ai r.

6 . 2 . 1 0 . 1  P ro p o r ti o n al  M i x i n g.

( A)    P i p i n g  s h a l l  b e  d e s i g n e d  to  p r o vi d e  a u n i fo r m  m i x tu r e
fo w o f p r e s s u r e  an d  ve l o c i ty n e e d e d  fo r  s tab l e  b u r n e r  o p e r a‐
ti o n .

( B )    Va l ve s  o r  o th e r  o b s tr u c ti o n s  s h al l  n o t b e  i n s ta l l e d  b e twe e n
a p r o p o r ti o n a l  m i x e r  an d  b u r n e r s ,  u n l e s s  o th e r wi s e  p e r m i tte d
b y 6 . 2 . 1 0 . 2 ( C ) .

( C )    F i x e d  o r ifc e s  s h al l  b e  p e r m i tte d  fo r  p u r p o s e s  o f b a l an c ‐
i n g .

( D )    An y fe l d -a d j u s tab l e  d e vi c e  b u i l t i n to  a  p r o p o r ti o n a l  m i x e r
( e . g. ,  g as  o r ifc e ,  ai r  o r ifc e ,  r ati o  va l ve )  s h a l l  i n c o r p o r a te  a

d e vi c e  to  p r e ve n t u n i n te n ti o n a l  c h an g e s  i n  th e  s e tti n g .

( E )    Wh e r e  a m i x i n g b l o we r  i s  u s e d ,  s afe ty s h u to ff va l ve s  s h a l l
b e  i n s ta l l e d  i n  th e  fu e l  g as  s u p p l y a n d  s h a l l  i n te r r u p t th e  fu e l
g as  s u p p l y a u to m a ti c a l l y wh e n  th e  m i x i n g  b l o we r  i s  n o t i n  o p e r ‐

ati o n  o r  i n  th e  e ve n t o f a fu e l  g as  s u p p l y fa i l u r e .

( F)    M i x i n g b l o we r s  s h al l  n o t b e  u s e d  wi th  fu e l  g as e s  c o n ta i n ‐
i n g  m o r e  th a n  1 0  p e r c e n t fr e e  h yd r o g e n  ( H 2 ) .

( G )    M i x i n g  b l o we r s  h avi n g  a  s tati c  d e l i ve r y p r e s s u r e  o f m o r e
th a n  1 0  i n .  w. c .  ( 2 . 4 9  kP a)  s h al l  b e  c o n s i d e r e d  m i x i n g

m a c h i n e s .

6 . 2 . 1 0 . 2  M i x i n g M ac h i n e s .

( A) *    Au to m ati c  fr e  c h e c ks  s h al l  b e  p r o vi d e d  i n  p i p i n g  s ys te m s
th at d i s tr i b u te  fam m ab l e  a i r –fu e l  g as  m i x tu r e s  fr o m  a  m i x i n g
m a c h i n e .

( B )    T h e  au to m ati c  fr e  c h e c k s h a l l  b e  i n s tal l e d  at th e  b u r n e r
i n l e t( s ) ,  an d  th e  m an u fa c tu r e r ’ s  i n s tal l ati o n  gu i d e l i n e s  s h al l  b e

fo l l o we d .

( C )    A s e p a r ate ,  m a n u a l l y o p e r a te d  ga s  val ve  s h a l l  b e  p r o vi d e d
at e a c h  au to m ati c  fr e  c h e c k fo r  s h u tti n g o ff th e  fo w o f a n  ai r –

fu e l  m i x tu r e  th r o u g h  th e  fr e  c h e c k a fte r  a fa s h b a c k h as  o c ‐
c u r r e d .

C AU T I O N :  T h e s e  val ve s  s h a l l  n o t b e  r e o p e n e d  a fte r  a  fa s h ‐
b a c k h as  o c c u r r e d  u n ti l  th e  fr e  c h e c k h as  c o o l e d  s u ffc i e n tl y to
p r e ve n t r e -i g n i ti o n  o f th e  fam m ab l e  m i x tu r e  an d  h a s  b e e n

p r o p e r l y r e s e t.

( D )    T h e  va l ve s  r e c o m m e n d e d  b y 6 . 2 . 1 0 . 2 ( C )  s h a l l  b e  l o c a te d
u p s tr e am  o f th e  i n l e ts  o f th e  au to m ati c  fr e  c h e c ks .

( E ) *    A b ac kfr e  ar r e s te r  wi th  a  s a fe ty b l o wo u t d e vi c e  s h al l  b e
i n s ta l l e d  i n  a c c o r d an c e  wi th  th e  m a n u fac tu r e r ' s  i n s tr u c ti o n s

n e ar  th e  o u tl e t o f e ac h  m i x i n g m a c h i n e  th at p r o d u c e s  a fa m ‐
m a b l e  ai r –fu e l  ga s  m i x tu r e .

( F)    Wh e r e  a m i x i n g m a c h i n e  i s  u s e d ,  s afe ty s h u to ff val ve s  s h a l l
b e  i n s ta l l e d  i n  th e  fu e l  g as  s u p p l y a n d  s h a l l  i n te r r u p t th e  fu e l

g as  s u p p l y au to m ati c al l y wh e n  th e  m i x i n g  m a c h i n e  i s  n o t i n
o p e r ati o n  o r  i n  th e  e ve n t o f a n  a i r  o r  fu e l  ga s  s u p p l y fai l u r e .

6 . 2 . 1 1  Fue l  G as  B u r n e rs .

6 . 2 . 1 1 . 1    Al l  b u r n e r s  s h al l  m ai n ta i n  b o th  th e  s ta b i l i ty o f th e
d e s i g n e d  fam e  s h ap e  o ve r  th e  e n ti r e  r an ge  o f tu r n d o wn

e n c o u n te r e d  d u r i n g  o p e r ati o n  wh e r e  s u p p l i e d  wi th  c o m b u s ‐
ti o n  ai r  an d  th e  d e s i g n e d  fu e l s  i n  th e  d e s i g n e d  p r o p o r ti o n s  an d
i n  th e  d e s i gn e d  p r e s s u r e  r an g e s .

6 . 2 . 1 1 . 2    B u r n e r s  s h al l  b e  u s e d  o n l y wi th  th e  fu e l s  fo r  wh i c h
th e y a r e  d e s i g n e d .

6 . 2 . 1 1 . 3    Al l  p r e s s u r e s  r e q u i r e d  fo r  th e  o p e r ati o n  o f th e
c o m b u s ti o n  s ys te m  s h al l  b e  m ai n ta i n e d  wi th i n  d e s i gn  r an g e s
th r o u g h o u t th e  fr i n g  c yc l e .

6 . 2 . 1 1 . 4    B u r n e r s  s h al l  h ave  th e  i gn i ti o n  s o u r c e  s i z e d  a n d  l o c a‐
te d  i n  a  p o s i ti o n  th at p r o vi d e s  i g n i ti o n  o f th e  p i l o t o r  m ai n
fa m e  wi th i n  th e  d e s i gn  tr i al -fo r-i gn i ti o n  p e r i o d .

( A)    S e l f-p i l o te d  b u r n e r s  s h a l l  h ave  a tr an s i ti o n  fr o m  p i l o t
fa m e  to  m a i n  fa m e .
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