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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  fre  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 certifcation  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  certifer  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  fgure  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
fgure.  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 ,  fgures,  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  refect
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  offcial  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 .
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AD D I T I O N AL  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

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  refect 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  offcial  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  offcial  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  fled  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  fled  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
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1 5 - 1

N F PA an d  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  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 1  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®  1 5

S tan d ard fo r

Wate r S p ray Fi xe d  S ys te m s  fo r Fi re  P ro te c ti o n

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 5 ,  Standard for Water Spray Fixed Systems for Fire Protection,  was  p r e p a r e d  b y th e
Te c h n i c a l  C o m m i tte e  o n  Wate r  S p r ay F i x e d  S ys te m s .  I t was  i s s u e d  b y th e  S ta n d a r d s  C o u n c i l  o n
N o ve m b e r  2 6 ,  2 0 2 0 ,  wi th  an  e ffe c ti ve  d ate  o f D e c e m b e r  1 6 ,  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 1 5  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  D e c e m b e r  1 6 ,  2 0 2 0 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 5

Standard for Water Spray Fixed Systems for Fire Protection,  fo r m e r l y Water Spray Nozzles and Extinguishing
Systems,  frst p r e p a r e d  b y th e  C o m m i tte e  o n  M an u fa c tu r i n g H az ar d s ,  wa s  te n ta ti ve l y a d o p te d  i n  1 9 3 9 ,
wi th  fnal  ad o p ti o n  i n  1 9 4 0 .  S u b s e q u e n tl y,  th e  s ta n d a r d  was  p l ac e d  u n d e r  th e  j u r i s d i c ti o n  o f th e
C o m m i tte e  o n  S p e c i a l  E x ti n g u i s h i n g S ys te m s ,  an d  a n e w e d i ti o n  wa s  a d o p te d  i n  1 9 4 7 .  I n  1 9 5 9 ,  th e
c o m m i tte e  o r ga n i z ati o n  was  fu r th e r  c h a n ge d  to  p l a c e  p r i m ar y r e s p o n s i b i l i ty i n  th e  h a n d s  o f th e
C o m m i tte e  o n  Wa te r  S p r a y,  u n d e r  th e  g e n e ral  s u p e r vi s i o n  o f th e  Ge n e r a l  C o m m i tte e  o n  S p e c i al
E x ti n gu i s h i n g  M e th o d s .  I n  1 9 6 6 ,  th e  Ge n e r al  C o m m i tte e  o n  S p e c i al  E x ti n gu i s h i n g  M e th o d s  was
d i s c o n ti n u e d ,  an d  th e  C o m m i tte e  o n  Wate r  S p r ay was  c o n s ti tu te d  as  an  i n d e p e n d e n t c o m m i tte e .
Re vi s e d  e d i ti o n s  we r e  p r e s e n te d  i n  1 9 6 9 ,  1 9 7 3 ,  1 9 7 7 ,  1 9 7 9 ,  an d  1 9 8 2 .

T h e  1 9 8 5  e d i ti o n  i n c o r p o r ate d  s e ve r al  te c h n i c al  c h a n ge s  c o n c e r n i n g s p e c i a l  p i p i n g p r o vi s i o n s .
T h e  fo r m a t o f th e  d o c u m e n t wa s  a l s o  c h a n ge d  to  m o r e  c l o s e l y fo l l o w th e  N F PA Manual of Style.

Gi ve n  th e  l i m i te d  c h an g e s  i n  wate r  s p r ay te c h n o l o gy o ve r  th e  p as t fe w ye ar s ,  i t wa s  a p p ar e n t th at
th e  1 9 8 5  e d i ti o n  c o u l d  b e  reconfrmed  wi th  r e fe r e n c e d  p u b l i c ati o n s  b e i n g  u p d ate d .

T h e  1 9 9 6  e d i ti o n  r e p r e s e n te d  a c o m p l e te  r e o r g an i z a ti o n  o f th e  s ta n d a r d .  I n fo r m ati o n  was
r e a r r an g e d  i n  a  m o r e  fu n c ti o n a l  an d  c o n c i s e  fo r m a t to  i m p r o ve  th e  u s ab i l i ty o f th e  d o c u m e n t.  O th e r
m a j o r  c h an g e s  i n c l u d e d  a n e w c h ap te r  o n  h i g h -s p e e d  s ys te m s  an d  r e vi s e d  r e q u i r e m e n ts  fo r  s p r a y
n o z z l e s ,  p i p i n g p r o te c ti o n ,  s p a c i n g  o f p i l o t s p r i n kl e r s ,  d i s c h a r ge  d e n s i ti e s ,  a n d  d e s i g n  c al c u l ati o n s .

T h e  2 0 0 1  e d i ti o n  r e p r e s e n te d  a c o m p l e te  r e o r g an i z a ti o n  o f th e  s ta n d a r d  to  c o n fo r m  to  th e
r e q u i r e m e n ts  o f th e  2 0 0 0  e d i ti o n  o f th e  N F PA Manual of Style for Technical Committee Documents.

T h e  2 0 0 7  e d i ti o n  i n c o r p o r ate d  we l d i n g r e q u i r e m e n ts  fo r  p i p e  an d  fttings  a n d  al s o  c o o r d i n a te d
r e q u i r e m e n ts  fo r  fre  d e p ar tm e n t c o n n e c ti o n s  wi th  N F PA 1 3 ,  Standard for the Installation of Sprinkler
Systems.

T h e  2 0 1 2  e d i ti o n  p r o vi d e d  u p d ate d  r u l e s  fo r  gr o o ve d  c o u p l i n gs  to  c o m p l y wi th  c h an g e s  i n  th e
2 0 1 0  e d i ti o n  o f N F PA 1 3 .  O th e r  c h a n ge s  i n c l u d e d  an  e x p an d e d  s e c ti o n  o n  d e s i g n i n g  fo r  fammable
vap o r  m i ti ga ti o n  a n d  th e  a d d i ti o n  o f c o n tr ac to r ' s  m a te r i al  a n d  te s t certifcates.

T h e  2 0 1 7  e d i ti o n  r e vi s e d  p i p e  s u p p o r t r e q u i r e m e n ts  an d  i n c o r p o r a te d  s e ve r al  n e w ta b l e s .  I n  an
e ffo r t to  al i g n  th i s  s tan d a r d  wi th  N F PA 1 3  an d  N F PA 2 0 ,  a 1 2 -m o n th  l i m i tati o n  o n  wate r  fow te s t
i n fo r m ati o n  wa s  a d d e d  i n  ad d i ti o n  to  r e q u i r e m e n ts  fo r  h yd r au l i c  d e s i gn  i n fo r m ati o n  s i g n s  a n d
g e n e r al  i n fo r m a ti o n  s i g n s .  T h e  s ta n d a r d  al s o  ad d e d  a  r e q u i r e m e n t th at a h az ar d  an al ys i s  b e
p e r fo r m e d  o n  th e  p h ys i c al  a n d  c h e m i c al  p r o p e r ti e s  o f m a te r i al s  a n d  th a t th e  l ayo u t,  d e s i g n ,  a n d
i n s ta l l a ti o n  b e  p e r fo r m e d  b y qualifed  p e r s o n s .  N e w defnitions  fo r  hazard analysis an d  qualifed we r e
a l s o  ad d e d .
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T h e  2 0 2 2  e d i ti o n  i n c o r p o r ate s  n e w r e q u i r e m e n ts  fo r  s ys te m  o p e r ati o n a l  ac c e p tan c e  te s ts ’  p r e s s u r e  r e ad i n g p r o c e d u r e s .
Vap o r  c l o u d  e x p l o s i o n  i s  n o w r e q u i r e d  to  b e  c o n s i d e r e d  fo r  va p o r  m i ti ga ti o n  fre  r i s k an a l ys i s .  O th e r  c h an g e s  i n c l u d e  an
u p d ate  o f c o n tr ac to r ' s  m a te r i al  a n d  te s t certifcates,  clarifcation  o f r e m o te  l o c ati o n  fo r  h yd r au l i c  c al c u l a ti o n s ,  an d  al l o wan c e  o f
m u l ti p l e  d e te c to r  vo ti n g  s ys te m s  to  r e d u c e  a c c i d e n tal  a c ti vati o n .
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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 an  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 ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fro 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 al  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 ta ti 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 a l l  b e  s e n t to  th e
te c h n i c al  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 rc e  d o c u m e n t.

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

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 ta n d ar d  p r o vi d e s  th e  m i n i m u m  r e q u i r e m e n ts  fo r
th e  d e s i g n ,  i n s ta l l a ti o n ,  an d  s ys te m  ac c e p tan c e  te s ti n g  o f wa te r
s p r ay fxed  s ys te m s  fo r  fre  p r o te c ti o n  s e r vi c e  an d  th e  m i n i m u m
r e q u i r e m e n ts  fo r  th e  p e r i o d i c  te s ti n g  a n d  m ai n te n an c e  o f

u l tr a- h i g h -s p e e d  wa te r  s p r a y fxed  s ys te m s .

1 . 1 . 2 *    Wate r  s p r ay fxed  s ys te m s  s h al l  b e  specifcally d e s i g n e d
to  p r o vi d e  fo r  e ffe c ti ve  fre  c o n tr o l ,  e x ti n gu i s h m e n t,  p r e ve n ‐

ti o n ,  o r  e x p o s u re  p r o te c ti o n .

1 . 1 . 3 *    T h i s  s tan d ar d  s h al l  n o t a p p l y to  wa te r  s p r a y p r o te c ti o n
fr o m  p o r tab l e  n o z z l e s ,  s p r i n kl e r  s ys te m s ,  m o n i to r  n o z z l e s ,
wate r  m i s t s u p p r e s s i o n  s ys te m s ,  e x p l o s i o n  s u p p r e s s i o n ,  o r  o th e r

m e a n s  o f ap p l i c a ti o n  c o ve r e d  b y o th e r  s tan d ar d s  o f N F PA.

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  s tan d a r d  s h a l l  b e  to  p r o vi d e
th e  m i n i m u m  r e q u i r e m e n ts  fo r  wa te r  s p r a y fxed  s ys te m s  b as e d

o n  s o u n d  e n gi n e e r i n g  p r i n c i p l e s ,  te s t d a ta,  a n d  feld  e x p e r i ‐
e n c e .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    Wa te r  s p r ay i s  ap p l i c ab l e  fo r  p r o te c ti o n  o f specifc
h a z a r d s  an d  e q u i p m e n t an d  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d

i n d e p e n d e n tl y o f,  o r  s u p p l e m e n tar y to ,  o th e r  fo r m s  o f fre
p r o te c ti o n  s ys te m s  o r  e q u i p m e n t.

1 . 3 . 2    Wa te r  s p r ay p r o te c ti o n  i s  a c c e p ta b l e  fo r  th e  p r o te c ti o n
o f h az ar d s  i n vo l vi n g  e ac h  o f th e  fo l l o wi n g  g r o u p s :

( 1 ) Gas e o u s  an d  l i q u i d  fammable  m ate r i a l s
( 2 ) E l e c tr i c a l  h az ar d s  s u c h  a s  tr an s fo r m e r s ,  o i l  s wi tc h e s ,

m o to r s ,  c ab l e  tr ays ,  a n d  c ab l e  r u n s
( 3 ) O r d i n ar y c o m b u s ti b l e s  s u c h  a s  p ap e r,  wo o d ,  an d  te x ti l e s
( 4 ) C e r tai n  h az ar d o u s  s o l i d s  s u c h  as  p r o p e l l an ts  a n d  p yr o ‐

te c h n i c s
( 5 ) Vap o r  m i ti g ati o n

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  refect a
c o n s e n s u s  o f wh a t 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  specifed,  th e  p r o vi s i o n s  o f th i s  s tan d ‐
a r d  s h al l  n o t ap 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 ta l ‐
l ati 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
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d ar d  s h a l l  b 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 a vi 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
a p 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  modifed  i f th e i r  a p 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 avi 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 a r l y e vi d e n t th a t a r e as o n ab l e
d e gr 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 tan 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 ,  fre  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  p r e s c r i b e d  b y th i s  s tan d ar d .  Te c h n i c al
d o c u m e n ta ti o n  s h a l l  b e  s u b m i tte d  to  th e  au th o r i ty h avi 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 val e n c y.  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    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 ta n d a r d  a r e  i n
a c 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  as  th e
I n te r n ati o n al  S ys te m  o f U n i ts  ( S I ) .  Two  u n i ts  ( l i te r  an d  b ar ) ,

o u ts i d e  o f b u t r e c o gn i z e d  b y S I ,  a r e  c o m m o n l y u s e d  i n  i n te r n a‐
ti o n a l  fre  p r o te c ti o n .  T h e s e  u n i ts  ar e  l i s te d  i n  Ta b l e  1 . 6 . 1 ,  wi th
c o n ve r s i o n  fac to r s .

1 . 6 . 2    I f a va l u e  fo r  m e as u r e m e n t a s  gi ve n  i n  th i s  s ta n d ar d  i s
fo l l o we d  b y an  e q u i val e n t val u e  i n  an o th e r  u n i t,  th e  frst s tate d
s h a l l  b e  r e ga r d e d  as  th e  r e q u i r e m e n t.  A gi ve n  e q u i val e n t va l u e

m i gh t b e  a p p r o x i m a te .

1 . 6 . 3    T h e  c o n ve r s i o n  p r o c e d u r e  fo r  th e  S I  u n i ts  h a s  b e e n  to
m u l ti p l y th e  q u a n ti ty b y th e  c o n ve r s i o n  fa c to r  an d  th e n  to

r o u n d  th e  r e s u l t to  th e  ap p r o p r i ate  n u m b e r  o f signifcant
d i g i ts .
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2 0 2 2  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  fgure/table  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 .

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 ar d  an d  s h a l l  b e
c o n s i d e r e d  p ar 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.

2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati 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 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 1 9
e d i ti o n .

N F PA 2 0 ,  Standard for the Installation of Stationary Pumps for
Fire Protection,  2 0 1 9  e d i ti o n .

N F PA 2 2 ,  Standard for Water Tanks for Private Fire Protection,
2 0 1 8  e d i ti o n .

N F PA 2 4 ,  Standard for the Installation of Private Fire Service
Mains and Their Appurtenances,  2 0 1 9  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 5 1 B ,  Standard for Fire Prevention During Welding,  Cutting,
and Other Hot Work,  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 .
NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 1 9

e d i ti o n .
N F PA 1 9 6 3 ,  Standard for Fire Hose Connections,  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 .

2 . 3 . 1  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 a n 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,  2 0 1 3 .

AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings,  2 0 1 5 .

AS M E  B 1 6 . 3 ,  Malleable Iron Threaded Fittings Classes 1 50 and
300,  2 0 1 6 .

AS M E  B 1 6 . 4 ,  Gray Iron Threaded Fittings Classes 1 25 and 250,
2 0 1 6 .

AS M E  B 1 6 . 5 ,  Pipe Flanges and Flanged Fittings,  2 0 1 7 .

AS M E  B 1 6 . 9 ,  Factory-Made Wrought Steel Buttwelding Fittings,
2 0 1 8 .

AS M E  B 1 6 . 1 1 ,  Forged Fittings,  Socket-Welding and Threaded,
2 0 1 6 .

AS M E  B 1 6 . 1 8 ,  Cast Copper Alloy Solder Joint Pressure Fittings,
2 0 1 8 .

Δ Tab l e  1 . 6 . 1  U n i t C o n ve rs i o n s

N am e  o f U n i t U n i t S ym b o l C o n ve rs i o n  Fac to r

L i te r L 1  g a l  =  3 . 7 8 5  L
L i te r  p e r  m i n u te  p e r  

s q u ar e  m e te r
( L / m i n ) / m 2 1  g p m / ft2  =  4 0 . 7 4 6  

 ( L / m i n ) / m 2

C u b i c  d e c i m e te r d m 3 1  g al  =  3 . 7 8 5  d m 3

P a s c a l P a 1  p s i  =  6 8 9 4 . 7 5 7  P a
B a r b a r 1  p s i  =  0 . 0 6 8 9  b ar

B a r b a r 1  b a r  =  1 0 5  P a

N o te :  F o r  a d d i ti o n al  c o n ve r s i o n s  a n d  i n fo r m a ti o n  s e e  I E E E / AS T M
S I - 1 0 ,  American National Standard for Metric Practice.

AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder Joint Pres‐
sure Fittings,  2 0 1 8 .

AS M E  B 1 6 . 2 5 ,  Buttwelding Ends,  2 0 1 7 .

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

AS M E  B 3 6 . 1 9 M ,  Stainless Steel Pipe,  2 0 1 8 .

Boiler and Pressure Vessel Code (BPVC),  S e c ti o n  I X ,  Welding,
Brazing,  and Fusing Qualifcations,  2 0 1 9 .

2 . 3 . 2  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 ar 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 3 5 / A1 3 5 M ,  Standard Specifcation for Electric-
Resistance-Welded Steel Pipe,  2 0 1 9 .

AS T M  A1 8 2 / A1 8 2 M ,  Standard Specifcation for Forged or Rolled
Alloy-Steel Pipe Flanges,  Forged Fittings,  and Valves and Parts for

High-Temperature Service,  2 0 1 9 .

AS T M  A2 3 4 / A2 3 4 M ,  Standard Specifcation for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High Tempera‐

ture Service,  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  A5 3 6 ,  Standard Specifcation for Ductile Iron Castings,
2 0 1 9 .

AS T M  A7 9 5 / A7 9 5 M ,  Standard Specifcation for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for

Fire Protection Use,  2 0 1 3 .

AS T M  B 7 5 / B 7 5 M ,  Standard Specifcation for Seamless Copper
Tube,  2 0 1 9 .

AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  2 0 1 6 .

AS T M  B 2 5 1 ,  Standard Specifcation for General Requirements for
Wrought Seamless Copper and Copper-Alloy Tube,  2 0 1 0 .

AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method),  2 0 1 5 .

Δ 2 . 3 . 3  AWS  P u b l i c ati o n s .    Am e r i c an  We l d i n g  S o c i e ty,  8 6 6 9  N  W
3 6  S tr e e t,  #1 3 0 ,  M i am i ,  F L  3 3 1 6 6 - 6 6 7 2 .

AWS  A5 . 8 / A5 . 8 M ,  Specifcation for Filler Metals for Brazing and
Braze Welding,  2 0 1 9 .

AWS  B 2 . 1 / B 2 . 1 M ,  Specifcation for Welding Procedures and
Performance Qualifcation,  2 0 1 4 .

AWS  B 2 . 2 / B 2 . 2 M ,  Standard for Brazing Procedure and Perform‐
ance Qualifcation,  2 0 1 6 .

2 . 3 . 4  I E E E  P u b l i c ati o n s .    I E E E ,  3  P ar k Ave n u e ,  1 7 th  F l o o r,
N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 7 .

I E E E / AS T M  S I - 1 0 ,  American National Standard for Metric Prac‐
tice,  2 0 1 6 .

I E E E  C 2 ,  National Electrical Safety Code,  2 0 1 7 .
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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  fgure/table  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 2  E d i t i o n

2 . 3 . 5  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 a m -
We b s te r,  I n c . ,  Springfeld,  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 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 1 9
e d i ti o n .

N F PA 2 4 ,  Standard for the Installation of Private Fire Service
Mains and Their Appurtenances,  2 0 1 9  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 .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p 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
defned  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
defned  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
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

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 ,
offce,  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 ,
an  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 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
au th o r i ty h avi n g  j u r i s d i c ti o n  a n 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 ate r i a l 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 specifed
p u r p o s e .

3 . 2 . 4  S h al l .    I n d i c ate s  a m an d a to r y r e q u i r e m e n t.

3 . 2 . 5  S h o u l d .    I n d i c a te s  a  r e c o m m e n d a ti o n  o r  th a t 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 . 6  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 ate  r e q u i r e m e n ts  a n d  th at 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 a ti o n al
n o te ,  o r  o th e r  m e a n 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 a r 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  al l  N F PA S ta n d a r 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  Defnitions.

3 . 3 . 1  C o m b i n e d  S ys te m .    A s ys te m  o f p i p i n g th at c o n n e c ts
b o th  s p r i n kl e r s  a n d  wate r  s p r a y n o z z l e s  i n  a c o m m o n  fre  ar e a ,
an d  i s  s u p p l i e d  b y a  s i n gl e  r i s e r  an d  s ys te m  ac tu ati o n  va l ve .

3 . 3 . 2 *  C o m b us ti b l e  L i q u i d .    An y l i q u i d  th a t h a s  a  c l o s e d -c u p
fash  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
ap p r o p r i a te  te s t p r o c e d u r e s  a n d  ap p a r atu s .

3 . 3 . 3  C o n tro l  o f B u r n i n g.    Ap p l i c ati o n  o f wate r  s p r a y to  e q u i p ‐
m e n t o r  ar e as  wh e r e  a  fre  c a n  o c c u r  to  c o n tr o l  th e  r a te  o f

b u r n i n g  a n d  th e r e b y l i m i t th e  h e at r e l e as e  fr o m  a  fre  u n ti l  th e
fu e l  c an  b e  e l i m i n a te d  o r  e x ti n gu i s h m e n t e ffe c te d .

3 . 3 . 4  Defagration.    P r o p ag ati o n  o f a  c o m b u s ti o n  z o n e  at a
ve l o c i ty th a t i s  l e s s  th an  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c te d
m e d i u m .

3 . 3 . 5  D e n s i ty.    T h e  u n i t r ate  o f wa te r  ap p l i c ati o n  to  an  a r e a o r
s u r fac e  e x p r e s s e d  i n  gp m / ft2  [ ( L / m i n ) / m 2 ] .

3 . 3 . 6  D e te c ti o n  E q ui p m e n t.

3 . 3 . 6 . 1  Automatic Detection Equipment.    E q u i p m e n t th at
au to m ati c al l y d e te c ts  h e a t,  fame,  p r o d u c ts  o f c o m b u s ti o n ,
fammable  g as e s ,  o r  o th e r  c o n d i ti o n s  l i ke l y to  p r o d u c e  fre

o r  e x p l o s i o n  an d  c au s e  o th e r  au to m ati c  ac tu ati o n  o f al a r m
an d  p r o te c ti o n  e q u i p m e n t.  [ 2 5 ,  2 0 2 0 ]

3 . 3 . 6 . 2  Flammable Gas Detection Equipment.    E q u i p m e n t th at
wi l l  a u to m a ti c al l y d e te c t a p e r c e n t vo l u m e  c o n c e n tr a ti o n  o f

a  fammable  ga s  o r  va p o r  r e l a ti ve  to  a  p r e d e te r m i n e d  l e ve l .

3 . 3 . 7  D e to n ati o n .    P r o p ag ati o n  o f a  c o m b u s ti o n  z o n e  a t a
ve l o c i ty th at i s  g r e ate r  th an  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c ‐
te d  m e d i u m .

3 . 3 . 8  E l e c tri c al  C l e aran c e .    T h e  a i r  d i s tan c e  b e twe e n  th e  wate r
s p r ay e q u i p m e n t,  i n c l u d i n g p i p i n g  an d  n o z z l e s ,  an d  u n e n ‐

c l o s e d  o r  u n i n s u l a te d  l i ve  e l e c tr i c al  c o m p o n e n ts  at o th e r  th a n
g r o u n d  p o te n ti a l .

3 . 3 . 9  E x p o s u re  P ro te c ti o n .    Ab s o r p ti o n  o f h e a t th r o u g h  a p p l i ‐
c a ti o n  o f wa te r  s p r a y to  s tr u c tu r e s  o r  e q u i p m e n t e x p o s e d  to  a
fre,  to  l i m i t s u r fac e  te m p e r a tu r e  to  a  l e ve l  th at wi l l  m i n i m i z e

d am a ge  an d  p r e ve n t fai l u r e .

3 . 3 . 1 0 *  Fi re  Are a.    F o r  th e  p u r p o s e  o f th i s  s ta n d a r d ,  an  ar e a
th a t i s  p h ys i c a l l y s e p a r ate d  fr o m  o th e r  a r e as  b y s p a c e ,  b a r r i e r s ,

wal l s ,  o r  o th e r  m e an s .

3 . 3 . 1 1 *  Fl am m ab 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
fash  p o i n t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) ,  as  d e te r m i n e d  b y th e  a p p r o ‐
p r i a te  te s t p r o c e d u r e s  a n d  ap p ar a tu s .

3 . 3 . 1 2  H az ard  An al ys i s .    An  a p p r o ve d  as s e s s m e n t p e r fo r m e d
b y p e r s o n n e l  kn o wl e d ge a b l e  o f a  p ar ti c u l ar  p r o c e s s  an d  th e
specifc  h az ar d s  o f th e  m a te r i al .

3 . 3 . 1 3  I m p i n ge m e n t.    T h e  s tr i ki n g o f a p r o te c te d  s u r fa c e  b y
wate r  d r o p l e ts  i s s u i n g d i r e c tl y fr o m  a wa te r  s p r a y n o z z l e .

Δ 3 . 3 . 1 4  I n s u l ati o n .

3 . 3 . 1 4 . 1 *  Insulated.    Re fe r s  to  e q u i p m e n t,  s tr u c tu r e s ,  o r
ve s s e l s  p r o vi d e d  wi th  an  e n c a p s u l ati n g  m ate r i a l  th at,  fo r  th e

e x p e c te d  d u r a ti o n  o f fre  e x p o s u r e ,  wi l l  l i m i t s te e l  te m p e r a‐
tu r e s  to  a  m ax i m u m  o f 8 5 0 ° F  ( 4 5 4 ° C )  fo r  s tr u c tu r al

m e m b e r s  o r  6 5 0 ° F  ( 3 4 3 ° C )  fo r  ve s s e l s .  T h e  i n s u l a ti o n
s ys te m  s h a l l  b e :  ( 1 )  n o n c o m b u s ti b l e  an d  fre  r e tar d a n t;  ( 2 )
m i l d e w a n d  we ath e r  r e s i s tan t;  ( 3 )  r e s i s tan t to  th e  fo r c e  o f

h o s e  s tr e am s ;  a n d  ( 4 )  s e c u r e d  b y fre  a n d  c o r r o s i o n - r e s i s ta n t
fas te n i n g s .
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 8

2 0 2 2  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  fgure/table  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 . 1 4 . 2  Uninsulated.    Re fe r s  to  e q u i p m e n t,  s tr u c tu r e s ,  o r
ve s s e l s  n o t p r o vi d e d  wi th  an  e n c a p s u l ati n g  m ate r i al  th a t
m e e ts  th e  r e q u i r e m e n ts  defned  a s  “ i n s u l a te d . ”

3 . 3 . 1 5  N e t Rate .    T h e  to tal  r ate  o f wate r  d i s c h ar g e  d e n s i ty,  l e s s
wate r  was tag e  d u e  to  fac to r s  s u c h  a s  wi n d  e ffe c ts  a n d  i n ac c u r a‐

c i e s  i n  n o z z l e  an g l e s  o f s p r ay.

3 . 3 . 1 6 *  N o n ab s o rb i n g G ro un d .    E ar th  o r  fll  th a t i s  n o t r e a d i l y
p e rm e ab l e  o r  ab s o r b e n t to  l ar g e  q u an ti ti e s  o f fammable  o r
c o m b u s ti b l e  l i q u i d  o r  wa te r,  o r  b o th .

3 . 3 . 1 7  P i l o t S p ri n k l e r.    An  au to m ati c  s p r i n kl e r  o r  th e r m o s ta ti c
fxed  te m p e r a tu r e  r e l e a s e  d e vi c e  u s e d  as  a d e te c to r  to  p n e u ‐

m ati c al l y o r  h yd r au l i c a l l y r e l e a s e  th e  s ys te m  ac tu a ti o n  val ve .

3 . 3 . 1 8  Qualifed.    A c o m p e te n t a n d  c ap ab l e  p e r s o n  o r
c o m p a n y th at h a s  m e t th e  r e q u i r e m e n ts  a n d  tr a i n i n g fo r  a

g i ve n  feld  a c c e p ta b l e  to  th e  AH J .

3 . 3 . 1 9  Ru n d o wn .    T h e  d o wn war d  tr ave l  o f wate r  a l o n g  a
s u r fac e ,  c a u s e d  b y th e  m o m e n tu m  o f th e  wa te r  o r  b y g r avi ty.

3 . 3 . 2 0  U l tra- H i gh - S p e e d  Wate r S p ray S ys te m .    A typ e  o f a u to ‐
m ati c  wate r  s p r ay s ys te m  wh e r e  wa te r  s p r a y i s  r a p i d l y ap p l i e d  to
p r o te c t specifc  h a z a r d s  wh e r e  defagrations  ar e  an ti c i p ate d .

3 . 3 . 2 0 . 1  Ultra-High-Speed Water Spray System — Area Applica‐
tion.    T h e  ap p l i c a ti o n  o f u l tr a- h i g h -s p e e d  wa te r  s p r a y o ve r  a
specifc  foor  a r e a o r  o ve r  th e  s u r fac e  a r e a o f a specifc
o b j e c t.

3 . 3 . 2 0 . 2  Ultra-High-Speed Water Spray System — Local Applica‐
tion.    T h e  a p p l i c ati o n  o f u l tr a-h i gh -s p e e d  wa te r  s p r ay o n  a
specifc  p o i n t o r  p o i n ts  o f i gn i ti o n ,  s u c h  as  c u tti n g ,  m i x i n g ,
o r  g r i n d i n g  o p e r a ti o n s .

3 . 3 . 2 1  Val ve .

3 . 3 . 2 1 . 1  Deluge Valve.    A typ e  o f s ys te m  ac tu ati o n  val ve  th at
i s  o p e n e d  b y th e  o p e r a ti o n  o f a d e te c ti o n  s ys te m  i n s ta l l e d  i n
th e  s am e  ar e a s  a s  th e  s p r a y n o z z l e s  o r  b y r e m o te  m an u al
o p e r ati o n  s u p p l yi n g  wate r  to  al l  s p r ay n o z z l e s .

3 . 3 . 2 1 . 2  System Actuation Valve.    T h e  m a i n  val ve  th a t
c o n tr o l s  th e  fow o f wate r  i n to  th e  wate r  s p r ay s ys te m .

3 . 3 . 2 2  Wate r S p ray.    Wate r  i n  a fo r m  h a vi n g a p r e d e te r m i n e d
p atte r n ,  p ar ti c l e  s i z e ,  ve l o c i ty,  an d  d e n s i ty d i s c h ar g e  fr o m

s p e c i al l y d e s i g n e d  n o z z l e s  o r  d e vi c e s .

3 . 3 . 2 3  Wate r S p ray N o z z l e .

3 . 3 . 2 3 . 1  Automatic Water Spray Nozzle.    A n o z z l e  i n te n d e d  to
o p e n  au to m ati c al l y b y o p e r ati o n  o f a  h e at r e s p o n s i ve
e l e m e n t th at m ai n ta i n s  th e  d i s c h a r ge  orifce  c l o s e d  b y
m e a n s  s u c h  a s  th e  e x e r ti o n  o f fo r c e  o n  a  c ap  ( b u tto n  o r
d i s c ) ,  th at wh e n  d i s c h ar g i n g  wa te r  u n d e r  p r e s s u r e ,  wi l l
d i s tr i b u te  th e  wa te r  i n  a  specifc,  d i r e c ti o n al  p atte r n .

3 . 3 . 2 3 . 2 *  Open Water Spray Nozzle.    An  o p e n  wate r
d i s c h ar g e  d e vi c e  th at,  wh e n  d i s c h ar g i n g  wa te r  u n d e r  p r e s ‐
s u r e ,  wi l l  d i s tr i b u te  th e  wa te r  i n  a  specifc,  d i r e c ti o n al
p atte r n .

3 . 3 . 2 4 *  Wate r S p ray S ys te m .    An  a u to m a ti c  o r  m a n u a l l y ac tu ‐
ate d  fxed  p i p e  s ys te m  c o n n e c te d  to  a wate r  s u p p l y a n d  e q u i p ‐

p e d  wi th  wate r  s p r a y n o z z l e s  d e s i g n e d  to  p r o vi d e  a specifc
wate r  d i s c h ar g e  a n d  d i s tr i b u ti o n  o ve r  th e  p r o te c te d  s u r fac e s  o r

ar e a.

3 . 3 . 2 5 *  Wate r Was tage .    T h at d i s c h ar g e  fr o m  wa te r  s p r a y
n o z z l e s  th a t d o e s  n o t i m p i n g e  o n  th e  s u r fac e  b e i n g p r o te c te d .

C h ap te r 4    G e n e ral  Re q ui re m e n ts

4 . 1 *  D e s i gn  O b j e c ti ve s .    I n  ge n e r a l ,  wate r  s p r ay s h al l  b e
c o n s i d e r e d  e ffe c ti ve  fo r  an y o n e  o f o r  a c o m b i n ati o n  o f th e
fo l l o wi n g  o b j e c ti ve s  (see Chapter 7):

( 1 ) E x ti n gu i s h m e n t o f fre
( 2 ) C o n tr o l  o f b u r n i n g
( 3 ) E x p o s u r e  p r o te c ti o n
( 4 ) P r e ve n ti o n  o f fre

4 . 2  S p e c i al  C o n s i d e rati o n s .

4 . 2 . 1    A h az ar d  an a l ys i s  s h a l l  b e  m a d e  o f th e  p h ys i c al  an d
c h e m i c a l  p r o p e r ti e s  o f th e  m ate r i a l s  fo r  wh i c h  th e  wa te r  s p r ay

p r o te c ti o n  i s  b e i n g c o n s i d e r e d .

4 . 2 . 2    T h e  fash  p o i n t,  specifc  g r avi ty,  vi s c o s i ty,  m i s c i b i l i ty,  an d
s o l u b i l i ty a n d  p e r m e ab i l i ty o f th e  m a te r i al ,  te m p e r a tu r e  o f th e

wate r  s p r ay,  a n d  th e  n o r m a l  te m p e r a tu r e  o f th e  h az ar d  to  b e
p r o te c te d  a r e  a m o n g  th e  fac to r s  th at s h a l l  b e  gi ve n  c o n s i d e r a‐

ti o n .

4 . 2 . 3 *    Wh e r e  wate r  s p r ay c an  e n c o u n te r  confned  m ate r i al s  at
a  h i gh  te m p e r atu r e  o r  wi th  a  wi d e  d i s ti l l a ti o n  r a n ge ,  th e  s l o p ‐

o ve r  o r  fr o th i n g h a z a r d  s h al l  b e  e val u ate d .

4 . 2 . 4  Wate r S o l u b l e  M ate ri al s .

4 . 2 . 4 . 1    Wh e r e  p r o te c ti n g  wa te r  s o l u b l e  m ate r i al s ,  s u c h  a s  al c o ‐
h o l ,  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  d e s i g n e d  fo r  e x ti n g u i s h ‐
m e n t b y c o n tr o l ,  e x ti n g u i s h m e n t b y d i l u ti o n ,  o r

e x ti n g u i s h m e n t b y an  ad e q u ate  ap p l i c a ti o n  r a te  a n d  c o ve r ag e .

4 . 2 . 4 . 2    E ac h  wate r  s o l u b l e  m ate r i a l  s h a l l  b e  te s te d  u n d e r  th e
c o n d i ti o n s  o f u s e  to  d e te r m i n e  th e  a p p l i c a b i l i ty o f a wate r  s p r a y

s ys te m ,  u n l e s s  d e s i gn  s u p p o r ti ve  d ata i s  avai l ab l e .

4 . 2 . 5 *    Wate r  s p r ay s h al l  n o t b e  u s e d  fo r  d i r e c t ap p l i c ati o n  to
m a te r i al s  th at r e ac t wi th  wa te r,  s u c h  as  m e ta l l i c  s o d i u m  o r
c a l c i u m  c ar b i d e ,  wh i c h  p r o d u c e  vi o l e n t r e ac ti o n s  o r  i n c r e a s e

h a z a r d o u s  p r o d u c ts  as  a r e s u l t o f h e a te d  va p o r  e m i s s i o n .

4 . 2 . 6    Wa te r  s p r a y s h al l  n o t b e  u s e d  fo r  a p p l i c ati o n s  i n vo l vi n g
liquefed  g as e s  at c r yo g e n i c  te m p e r atu r e s  ( s u c h  as  liquefed

n atu r al  ga s ) ,  wh i c h  b o i l  vi o l e n tl y wh e n  h e a te d  b y wate r.

4 . 2 . 7    An  e val u a ti o n  s h al l  b e  c o n d u c te d ,  gi ve n  th e  p o s s i b i l i ty o f
d am a ge ,  d i s to r ti o n ,  o r  fa i l u r e  o f e q u i p m e n t o p e r ati n g  at h i g h
te m p e r a tu r e s  d u e  to  wa te r  s p r a y a p p l i c ati o n .

4 . 3 *  Qualifcations.    Wate r  s p r ay s ys te m  d e s i g n ,  l ayo u t,  an d
i n s ta l l ati o n  s h a l l  b e  p e r fo r m e d  b y qualifed  p e r s o n s .

4 . 4  C o n tro l  o f Ru n o ff.

4 . 4 . 1 *    Wate r  d i s c h ar g e  fr o m  wa te r  s p r ay s ys te m s  s h a l l  b e
c o n tr o l l e d  o r  c o n tai n e d  to  p r e ve n t th e  s p r e a d  o f fre  wh e r e
fammable  o r  c o m b u s ti b l e  l i q u i d s  ar e  p r e s e n t.

4 . 4 . 2    Wh e r e  fammable  o r  c o m b u s ti b l e  l i q u i d s  a r e  n o t p r e s e n t
an d  th e  p o te n ti al  fo r  wa te r  d am ag e  to  a d j ac e n t ar e a s  i s  m i n i ‐
m a l ,  wate r  d i s c h a r ge d  fr o m  wate r  s p r a y s ys te m s  s h a l l  n o t b e

r e q u i r e d  to  b e  c o n tr o l l e d  o r  c o n tai n e d .

4 . 4 . 3 *    T h e  c o n tr o l  o r  c o n ta i n m e n t s ys te m  s h a l l  u ti l i z e  an y o n e
o f th e  fo l l o wi n g:
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S YS T E M  C O M P O N E N T S 1 5 - 9

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  fgure/table  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 2  E d i t i o n

( 1 ) C u r b i n g an d  gr a d i n g
( 2 ) U n d e r g r o u n d  o r  e n c l o s e d  d r a i n s
( 3 ) * O p e n  tr e n c h e s  o r  d i tc h e s
( 4 ) D i ki n g  o r  i m p o u n d m e n t
( 5 ) An y c o m b i n a ti o n  o f 4 . 4 . 3 ( 1 )  th r o u gh  4 . 4 . 3 ( 4 )

4 . 4 . 4 *    Wh e r e  th e  p r o te c te d  h a z a r d  i n vo l ve s  th e  p o s s i b l e
r e l e as e  o f fammable  o r  c o m b u s ti b l e  l i q u i d s ,  th e  d r ai n ag e
s ys te m  s h al l  b e  d e s i g n e d  to  s afe l y h an d l e  b u r n i n g  l i q u i d s .

4 . 4 . 5    E n c l o s e d  d r a i n  s ys te m s  s h a l l  b e  ftted  wi th  tr ap s  o r  o th e r
m e a n s  to  p r e ve n t th e  e n tr an c e  o f fames  o r  b u r n i n g  l i q u i d s
i n to  th e  s ys te m .

4 . 4 . 6    T h e  c o n tr o l  o r  c o n ta i n m e n t s ys te m  s h al l  b e  d e s i g n e d  to
ac c o m m o d ate  th e  to ta l  c o m b i n e d  fow fr o m  al l  o f th e  fo l l o w‐
i n g :

( 1 ) * Al l  wate r  s p r ay s ys te m s  i n te n d e d  to  o p e r ate  s i m u l tan e ‐
o u s l y wi th i n  th e  fre  ar e a ( wh e r e  th e  a c tu a l  d i s c h ar g e  wi l l
e x c e e d  th e  d e s i g n  fow r a te ,  th e  a c tu al  fow r ate  s h al l  b e

u s e d )
( 2 ) S u p p l e m e n ta l  h o s e  s tr e a m s  an d  m o n i to r  n o z z l e  d e vi c e s

l i ke l y to  b e  u s e d  d u r i n g  th e  fre
( 3 ) T h e  l ar g e s t a n ti c i p a te d  s p i l l  o r  ac c i d e n ta l  r e l e as e  o f p r o c ‐

e s s  l i q u i d s  wh e r e  a p p l i c ab l e
( 4 ) An y n o r m al  d i s c h ar g e  o f p r o c e s s  l i q u i d s  o r  c o o l i n g  wa te r

i n to  th e  d r ai n ag e  s ys te m
( 5 ) * Ra i n  wate r,  p r o vi d e d  l o c a l  c o n d i ti o n s  war r a n t i n c l u s i o n

4 . 4 . 7 *    T h e  c o n tr o l  o r  c o n ta i n m e n t s ys te m  s h al l  b e  d e s i gn e d  to
ac c o m m o d ate  th e  to ta l  c o m b i n e d  fow fo r  th e  fre’s  e x p e c te d
d u r a ti o n .

4 . 4 . 8    Wh e r e  ap p r o ve d ,  th e  s ys te m  s h a l l  b e  p e r m i tte d  to  b e
d e s i g n e d  to  ac c o m m o d ate  th e  to tal  c o m b i n e d  fow fo r  a  p e r i o d
l e s s  th an  th e  fre’s  e x p e c te d  d u r a ti o n .

4 . 4 . 9    T h e  wate r  an d  l i q u i d s  d r a i n e d  fr o m  p r o te c te d  ar e as  s h al l
b e  c o l l e c te d  a n d  tr e a te d  as  r e q u i r e d  b y l o c al  r e g u l ati o n s .

4 . 4 . 1 0    H a z a r d o u s  c h e m i c a l s  a n d  c o n tam i n a te d  wa te r  s h al l  n o t
b e  d i s c h ar g e d  to  o p e n  wate r ways  o r  o n to  th e  p r o p e r ty o f
o th e r s .

4 . 5  Fl am m ab l e  an d  C o m b us ti b l e  L i q u i d s .

4 . 5 . 1    T h e  te s t p r o c e d u r e s  a n d  ap p ar a tu s  as  s e t fo r th  i n
S e c ti o n  4 . 4  o f N F PA 3 0  s h al l  b e  u s e d  to  a s s e s s  wh e th e r  a l i q u i d
i s  fammable  o r  c o m b u s ti b l e .

4 . 5 . 2    T h e  Re i d  vap o r  p r e s s u r e  s h al l  n o t e x c e e d  a n  a b s o l u te
p r e s s u r e  o f 4 0  p s i  ( 2 7 6  kP a)  at 1 0 0 ° F  ( 3 7 . 8 ° C ) ,  a s  d e te r m i n e d
b y AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method).

4 . 5 . 3    F l am m ab l e  an d  c o m b u s ti b l e  l i q u i d s  s h al l  b e  classifed
ac c o r d i n g  to  S e c ti o n  4 . 3  o f N F PA 3 0 .

C h ap te r 5    S ys te m  C o m p o n e n ts

5 . 1  G e n e ral .

5 . 1 . 1    Al l  c o m p o n e n t p ar ts  s h al l  b e  c o o r d i n ate d  to  p r o vi d e
c o m p l e te  s ys te m s .

5 . 1 . 2    O n l y l i s te d  m ate r i a l s  an d  d e vi c e s  s h al l  b e  u s e d  i n  th e
i n s ta l l a ti o n  o f wate r  s p r ay s ys te m s .

5 . 1 . 2 . 1    C o m p o n e n ts  th a t d o  n o t a ffe c t s ys te m  o p e r a ti o n ,  s u c h
a s  d r ai n  val ve s  an d  s i gn s ,  s h al l  n o t b e  r e q u i r e d  to  b e  l i s te d .

5 . 1 . 2 . 2    O n l y n e w m ate r i a l s  a n d  d e vi c e s  s h al l  b e  e m p l o ye d  i n
th e  i n s tal l ati o n  o f n e w wa te r  s p r a y s ys te m s .

5 . 1 . 2 . 3    T h e  u s e  o f r e c o n d i ti o n e d  val ve s  an d  d e vi c e s ,  o th e r
th an  a u to m a ti c  wa te r  s p r a y n o z z l e s ,  as  r e p l ac e m e n t e q u i p m e n t

i n  e x i s ti n g s ys te m s  s h al l  b e  p e r m i tte d .

5 . 1 . 3    S ys te m  c o m p o n e n ts  s h al l  b e  r a te d  fo r  th e  m ax i m u m
wo r ki n g p r e s s u r e  to  wh i c h  th e y a r e  e x p o s e d ,  b u t n o t l e s s  th a n
1 7 5  p s i  ( 1 2 . 1  b ar ) .

5 . 1 . 4    S ys te m  c o m p o n e n ts  i n s ta l l e d  o u ts i d e ,  o r  i n  th e  p r e s e n c e
o f a c o r r o s i ve  a tm o s p h e r e ,  s h al l  b e  c o n s tr u c te d  o f m ate r i al s

th at wi l l  r e s i s t c o r r o s i o n  o r  b e  s u i tab l y p r o te c te d  fr o m  c o r r o ‐
s i o n .

5 . 2  Wate r S p ray N o z z l e s .    Wate r  s p r a y n o z z l e s  s h al l  b e  o f a
typ e  l i s te d  fo r  u s e  i n  wate r  s p r ay s ys te m s  wi th  th e  fo l l o wi n g
d i s c h ar g e  c h ar ac te r i s ti c s :

( 1 ) K fac to r
( 2 ) S p r ay p atte r n s  at va r i o u s  p r e s s u r e s ,  d i s tan c e s ,  an d  o r i e n ta‐

ti o n  a n gl e s
( 3 ) U n i fo r m i ty o f wa te r  d i s tr i b u ti o n  o ve r  i ts  s p r ay p atte r n

5 . 2 . 1    Wa te r  s p r a y n o z z l e s  s h a l l  b e  p e r m an e n tl y m a r ke d  wi th
th e i r  c h a r ac te r i s ti c s  ac c o r d i n g to  th e i r  l i s ti n g.

5 . 2 . 2    S ta n d a r d  te m p e r atu r e  r ati n g s  an d  c o l o r  c o d e  d e s i g n a‐
ti o n s  o f au to m ati c  wate r  s p r a y n o z z l e s  s h al l  b e  a s  r e q u i r e d  fo r

a u to m a ti c  s p r i n kl e r s  i n  N F PA 1 3 .

5 . 2 . 3  S p e c i al  C o ati n gs .

5 . 2 . 3 . 1    L i s te d  c o r r o s i o n -r e s i s tan t s p r ay n o z z l e s  s h al l  b e  i n ‐
s tal l e d  i n  l o c ati o n s  wh e r e  c h e m i c a l s ,  m o i s tu r e ,  o r  o th e r  c o r r o ‐

s i ve  vap o r s  suffcient to  c a u s e  c o r r o s i o n  o f s u c h  d e vi c e s  e x i s t.

5 . 2 . 3 . 2  C o r ro s i o n - Re s i s tan t C o ati n gs .

5 . 2 . 3 . 2 . 1    C o r r o s i o n -r e s i s tan t c o a ti n gs  s h al l  b e  ap p l i e d  b y th e
m a n u fac tu r e r  o f th e  s p r ay n o z z l e .

5 . 2 . 3 . 2 . 2    An y d a m a ge  to  th e  p r o te c ti ve  c o a ti n g o c c u r r i n g a t
th e  ti m e  o f i n s ta l l ati o n  s h a l l  b e  r e p a i r e d  i m m e d i a te l y,  u s i n g
o n l y th e  c o a ti n g o f th e  m an u fac tu r e r  o f th e  s p r ay n o z z l e  i n  th e

a p p r o ve d  m an n e r  s o  th at n o  p ar t o f th e  s p r ay n o z z l e  wi l l  b e
e x p o s e d  a fte r  i n s tal l ati o n .

5 . 2 . 3 . 3 *  P ai n ti n g.

5 . 2 . 3 . 3 . 1    U n l e s s  ap p l i e d  b y th e  m an u fa c tu r e r,  s p r ay n o z z l e s
s h a l l  n o t b e  p ai n te d .

5 . 2 . 3 . 3 . 2    An y s p r a y n o z z l e s  th a t h ave  b e e n  p ai n te d  b y o th e r
th a n  th e  m a n u fac tu r e r  o r  afte r  i n s tal l ati o n  s h al l  b e  r e p l ac e d
wi th  s p r a y n o z z l e s  o f th e  s a m e  c h ar ac te r i s ti c s ,  i n c l u d i n g K

fac to r,  th e r m al  r e s p o n s e  ( au to m ati c  n o z z l e s ) ,  a n d  wate r  d i s tr i ‐
b u ti o n .

5 . 2 . 4  G uard s .    Au to m ati c  wate r  s p r a y n o z z l e s  s u b j e c t to
m e c h a n i c al  d am ag e  s h al l  b e  p r o te c te d  wi th  l i s te d  g u ar d s .

5 . 2 . 5 *  S to c k  o f S p are  Auto m ati c  Wate r S p ray N o z z l e s  an d  P i l o t
S p ri n k l e rs .

5 . 2 . 5 . 1    A s u p p l y o f a u to m a ti c  wate r  s p r ay n o z z l e s  a n d  p i l o t
s p r i n kl e r s  s h al l  b e  m ai n ta i n e d  o n  th e  p r e m i s e s  s o  th a t a n y au to ‐
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 1 0

2 0 2 2  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  fgure/table  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 .

m a ti c  wate r  s p r ay n o z z l e s  o r  p i l o t s p r i n kl e r s  th a t h ave  o p e r a te d
o r  b e e n  d a m a ge d  i n  an y way c a n  b e  p r o m p tl y r e p l ac e d .

5 . 2 . 5 . 2    T h e s e  au to m ati c  wate r  s p r a y n o z z l e s  an d  p i l o t s p r i n ‐
kl e r s  s h al l  c o r r e s p o n d  to  th e  typ e s  a n d  te m p e r a tu r e  r ati n g s  o f
th e  au to m ati c  wa te r  s p r a y n o z z l e s  an d  p i l o t s p r i n kl e r s  o n  th e
p r o p e r ty.

5 . 2 . 5 . 3    T h e  a u to m a ti c  wa te r  s p r a y n o z z l e s  an d  p i l o t s p r i n kl e r s
s h a l l  b e  ke p t i n  a c ab i n e t wh e r e  th e  am b i e n t s to r a ge  te m p e r a‐
tu r e  d o e s  n o t e x c e e d  1 0 0 ° F  ( 3 8 ° C ) .

5 . 2 . 5 . 4    Wh e r e  r e q u i r e d  b y th e  m a n u fac tu r e r,  a s p e c i al  a u to ‐
m a ti c  wate r  s p r a y n o z z l e  an d / o r  p i l o t s p r i n kl e r  wr e n c h  s h a l l  b e
p r o vi d e d  to  b e  u s e d  i n  th e  r e m o val  an d  i n s ta l l a ti o n  o f au to ‐
m a ti c  wate r  s p r ay n o z z l e s  a n d  p i l o t s p r i n kl e r s .

5 . 2 . 5 . 5    T h e  s to c k o f s p ar e  au to m ati c  wa te r  s p r ay n o z z l e s  an d
p i l o t s p r i n kl e r s  s h a l l  i n c l u d e  as  a m i n i m u m  1  o f e a c h  typ e  o f
au to m ati c  wa te r  s p r a y n o z z l e  an d  p i l o t s p r i n kl e r  p r e s e n t o n  th e
p r o p e r ty an d  s h al l  i n  n o  c a s e  b e  l e s s  th a n  th e  fo l l o wi n g to tal
q u an ti ti e s  b a s e d  o n  th e  to ta l  n u m b e r  o f a u to m a ti c  wate r  s p r ay
n o z z l e s  an d  p i l o t s p r i n kl e r s  o n  th e  p r o p e r ty:

( 1 ) F o r  p r o p e r ti e s  wi th  fe we r  th a n  3 0 0  au to m ati c  wate r  s p r ay
n o z z l e s  o r  p i l o t s p r i n kl e r s ,  n o t fe we r  th an  6  a u to m a ti c

wate r  s p r ay n o z z l e s  o r  p i l o t s p r i n kl e r s
( 2 ) F o r  p r o p e r ti e s  wi th  3 0 0  to  1 0 0 0  au to m ati c  wate r  s p r a y

n o z z l e s  o r  p i l o t s p r i n kl e r s ,  n o t fe we r  th a n  1 2  a u to m a ti c
wate r  s p r ay n o z z l e s  o r  p i l o t s p r i n kl e r s

( 3 ) F o r  p r o p e r ti e s  wi th  o ve r  1 0 0 0  a u to m a ti c  wate r  s p r ay
n o z z l e s  o r  p i l o t s p r i n kl e r s ,  n o t fe we r  th a n  2 4  a u to m a ti c
wate r  s p r ay n o z z l e s  o r  p i l o t s p r i n kl e r s

5 . 3  P i p e  an d  Tu b e .

5 . 3 . 1    P i p e  o r  tu b e  u s e d  i n  wate r  s p r a y s ys te m s  s h al l  m e e t o r
e x c e e d  o n e  o f th e  s tan d ar d s  i n  Tab l e  5 . 3 . 1  o r  b e  i n  a c c o r d a n c e
wi th  5 . 3 . 4 .  I n  ad d i ti o n ,  s te e l  p i p e  s h al l  b e  i n  a c c o r d a n c e  wi th
5 . 3 . 2  a n d  5 . 3 . 3 ,  an d  c o p p e r  tu b e  s h a l l  b e  i n  ac c o r d an c e  wi th
5 . 3 . 4 .

5 . 3 . 2 *    Wh e r e  s te e l  p i p e  l i s te d  i n  Ta b l e  5 . 3 . 1  i s  u s e d  an d  j o i n e d
b y we l d i n g  o r  b y r o l l -gr o o ve d  p i p e  an d  fttings,  th e  m i n i m u m
n o m i n al  wa l l  th i c kn e s s  fo r  p r e s s u r e s  u p  to  3 0 0  p s i  ( 2 0 . 7  b ar )
s h a l l  b e  i n  ac c o r d an c e  wi th  S c h e d u l e  1 0  fo r  p i p e  s i z e s  u p  to
5  i n .  ( 1 2 7  m m ) ;  0 . 1 3 4  i n .  ( 3 . 4 0  m m )  fo r  6  i n .  ( 1 5 2  m m )  p i p e ;
an d  0 . 1 8 8  i n .  ( 4 . 7 8  m m )  fo r  8  i n .  a n d  1 0  i n .  ( 2 0 3  m m  an d
2 5 4  m m )  p i p e .

5 . 3 . 2 . 1    P r e s s u r e  l i m i ta ti o n s  an d  wal l  th i c kn e s s  fo r  s te e l  p i p e
l i s te d  i n  a c c o r d an c e  wi th  5 . 3 . 5  s h al l  b e  i n  a c c o r d an c e  wi th  th e
l i s ti n g  r e q u i r e m e n ts .

5 . 3 . 3    Wh e r e  s te e l  p i p e  l i s te d  i n  Tab l e  5 . 3 . 1  i s  j o i n e d  b y th r e a‐
d e d  fttings  o r  b y fttings  u s e d  wi th  p i p e  h a vi n g c u t g r o o ve s ,  th e
m i n i m u m  wa l l  th i c kn e s s  s h a l l  b e  i n  a c c o r d an c e  wi th  S c h e d u l e
3 0  [ i n  p i p e  s i z e s  8  i n .  ( 2 0 3  m m )  a n d  l a r ge r ]  o r  S c h e d u l e  4 0  [ i n
p i p e  s i z e s  l e s s  th a n  8  i n .  ( 2 0 3  m m ) ]  fo r  p r e s s u r e s  u p  to  3 0 0  p s i
( 2 0 . 7  b ar ) .

5 . 3 . 4    C o p p e r  tu b e  s h al l  b e  p e r m i tte d  i n  water-flled  wate r
s p r ay s ys te m s  wh e r e  s ys te m  p r e s s u r e s  d o  n o t e x c e e d  1 7 5  p s i
( 1 2 . 1  b ar ) .  C o p p e r  tu b e  specifed  i n  th e  s tan d ar d s  l i s te d  i n
Ta b l e  5 . 3 . 1  s h al l  h ave  wal l  th i c kn e s s e s  o f Typ e  K,  L ,  o r  M .

5 . 3 . 5 *    O th e r  typ e s  o f p i p e  o r  tu b e  i n ve s ti ga te d  fo r  s u i tab i l i ty
i n  au to m ati c  wate r  s p r ay i n s tal l ati o n s  an d  l i s te d  fo r  th i s  s e r vi c e ,
i n c l u d i n g  b u t n o t l i m i te d  to  s te e l  d i ffe r i n g  fr o m  th at p r o vi d e d
i n  Ta b l e  5 . 3 . 1 ,  s h al l  b e  p e r m i tte d  wh e r e  i n s ta l l e d  i n  a c c o r d a n c e

wi th  th e i r  l i s ti n g l i m i ta ti o n s ,  i n c l u d i n g  i n s tal l ati o n  i n s tr u c ti o n s .
B e n d i n g  o f p i p e  s h al l  b e  p e r m i tte d  a s  a l l o we d  b y th e  l i s ti n g .

5 . 3 . 6  S te e l  P i p i n g.

5 . 3 . 6 . 1    S te e l  p i p e  u s e d  i n  m an u al  a n d  o p e n  s ys te m s  s h al l  b e
g al va n i z e d  o n  i ts  i n te r n al  a n d  e x te r n al  s u r fac e s  i n  ac c o r d a n c e

wi th  Ta b l e  5 . 3 . 1 .

5 . 3 . 6 . 2    T h e  th r e ad e d  e n d s  o f g al van i z e d  p i p e  s h a l l  b e  p r o te c ‐
te d  a ga i n s t c o r r o s i o n .

5 . 3 . 6 . 3    Water-flled  s te e l  p i p i n g  s h al l  b e  p e r m i tte d  to  b e  b l ac k
s te e l .

5 . 3 . 6 . 4    S ta i n l e s s  s te e l  p i p e  s h al l  n o t b e  r e q u i r e d  to  b e  ga l van ‐
i z e d .

5 . 3 . 7  C o r ro s i o n  P ro te c ti o n .    Wh e r e  n o  o th e r  p i p i n g m a te r i al
wi l l  p r o vi d e  th e  r e q u i r e d  c o r r o s i o n  r e s i s tan c e  fo r  a p a r ti c u l a r
c o r r o s i ve  a p p l i c ati o n ,  l i s te d  c o a te d  p i p e  o r  a n  a p p r o ve d  c o r r o ‐

s i o n  r e s i s tan c e  s ys te m  a p p l i e d  to  p i p i n g  s h a l l  b e  p e r m i tte d .

5 . 3 . 8  M i n i m u m  P i p e  S i z e .    T h e  m i n i m u m  p i p e  s i z e  s h al l  b e
1  i n .  ( 2 5  m m )  fo r  s te e l  an d  g al van i z e d  s te e l ,  a n d  3 ∕4  i n .  ( 1 9  m m )

fo r  c o p p e r  an d  s tai n l e s s  s te e l .

5 . 3 . 9  P i p e  B e n d i n g.

5 . 3 . 9 . 1    B e n d i n g  o f s te e l  p i p i n g  o f wal l  th i c kn e s s  e q u a l  to  o r
gr e a te r  th a n  S c h e d u l e  1 0  an d  Typ e s  K an d  L  c o p p e r  tu b e  s h a l l

b e  p e r m i tte d  wh e r e  b e n d s  a r e  m ad e  wi th  n o  ki n ks ,  r i p p l e s ,
d i s to r ti o n s ,  r e d u c ti o n s  i n  i n te r n al  d i am e te r,  o r  a n y n o ti c e ab l e

d e vi ati o n s  fr o m  r o u n d .

5 . 3 . 9 . 2    F o r  S c h e d u l e  4 0  s te e l  p i p i n g an d  Typ e s  K a n d  L
c o p p e r  tu b i n g ,  th e  m i n i m u m  r ad i u s  o f b e n d  s h al l  b e  6  p i p e

d i a m e te r s  fo r  p i p e  s i z e s  2  i n .  ( 5 1  m m )  an d  s m al l e r,  an d  5  p i p e
d i a m e te r s  fo r  p i p e  s i z e s  2 1 ∕2  i n .  ( 6 4  m m )  a n d  l a r ge r.

Δ Tab l e  5 . 3 . 1  P i p e  o r Tu b e  Specifcations

M ate ri al s  an d  D i m e n s i o n s S tan d ard

Fe r ro u s  P i p i n g ( We l d e d an d  S e am l e s s )
Stainless Steel Pipe AS M E  B 3 6 . 1 9 M

Standard Specifcation for Seamless Welded and 
Heavily Cold Worked Austenitic Stainless Steel 
Pipes

AS T M  A3 1 2 / A3 1 2 M

Standard Specifcation for Black and Hot-Dipped 
Zinc-Coated (Galvanized) Welded and Seamless 
Steel Pipe for Fire Protection Use*

AS T M  A7 9 5 / A7 9 5 M

Standard Specifcation for Pipe,  Steel,  Black and 
Hot-Dipped,  Zinc-Coated,  Welded and Seamless*

AS T M  A5 3 / A5 3 M

Welded and Seamless Wrought Steel Pipe AS M E  B 3 6 . 1 0 M
Standard Specifcation for Electric-Resistance-

Welded Steel Pipe
AS T M  A1 3 5 / A1 3 5 M

C o p p e r Tub e  ( D rawn ,  S e am l e s s )
Standard Specifcation for Seamless Copper Tube* AS T M  B 7 5 / B 7 5 M
Standard Specifcation for Seamless Copper Water 

Tube*
AS T M  B 8 8

Standard Specifcation for General Requirements 
for Wrought Seamless Copper and Copper-Alloy 
Tube

AS T M  B 2 5 1

Specifcation for Filler Metals for Brazing and 
Braze Welding (Classifcation  B C u P -3  o r  
B C u P -4 )

AWS  A5 . 8 / A5 . 8 M

* D e n o te s  p i p e  o r  tu b i n g  s u i ta b l e  fo r  b e n d i n g  a c c o r d i n g  to  AS T M
s ta n d a r d s .
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S YS T E M  C O M P O N E N T S 1 5 - 1 1

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  fgure/table  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 2  E d i t i o n

5 . 3 . 9 . 3    F o r  a l l  o th e r  typ e s  o f s te e l  p i p e ,  th e  m i n i m u m  r ad i u s
o f b e n d  s h al l  b e  1 2  p i p e  d i am e te r s  fo r  al l  p i p e  s i z e s .

5 . 3 . 1 0  P i p e  Identifcation.

5 . 3 . 1 0 . 1 *    Al l  p i p e ,  i n c l u d i n g  s p e c i al l y l i s te d  p i p e  al l o we d  b y
5 . 3 . 5 ,  s h al l  b e  m a r ke d  al o n g i ts  l e n g th  b y th e  m an u fac tu r e r  i n
s u c h  a  way as  to  p r o p e r l y i d e n ti fy th e  typ e  o f p i p e .

5 . 3 . 1 0 . 2    T h e  m a r ki n g s h al l  b e  vi s i b l e  o n  e ve r y p i e c e  o f p i p e
o ve r  2  ft ( 6 1 0  m m )  l o n g.

5 . 4  Fi tti n gs .

5 . 4 . 1    F i tti n g s  u s e d  i n  wa te r  s ys te m s  s h a l l  m e e t o r  e x c e e d  th e
s tan d ar d s  i n  Tab l e  5 . 4 . 1 .

5 . 4 . 2    I n  d r y s e c ti o n s  o f th e  p i p i n g  e x p o s e d  to  p o s s i b l e  fre  o r
i n  s e l f-s u p p o r ti n g  s ys te m s ,  fe r r o u s  fttings  s h al l  b e  o f s te e l ,
m a l l e a b l e  i r o n ,  o r  d u c ti l e  i r o n .

5 . 4 . 3    Ga l van i z e d  fttings  s h al l  b e  u s e d  wh e r e  g al van i z e d  p i p e  i s
u s e d .

5 . 4 . 4    O th e r  typ e s  o f fttings  i n ve s ti g ate d  fo r  s u i tab i l i ty i n  wa te r
s p r ay s ys te m  i n s ta l l a ti o n s  a n d  l i s te d  fo r  th i s  s e r vi c e ,  i n c l u d i n g
b u t n o t l i m i te d  to  fberglass  a n d  s te e l  d i ffe r i n g fr o m  th a t p r o vi ‐
d e d  i n  Ta b l e  5 . 4 . 1 ,  s h al l  b e  p e r m i tte d  wh e n  i n s tal l e d  i n  ac c o r d ‐
an c e  wi th  th e i r  l i s ti n g l i m i ta ti o n s ,  i n c l u d i n g  i n s ta l l a ti o n
i n s tr u c ti o n s .

5 . 4 . 5    F i tti n g s  s h al l  b e  e x tr a h e avy p atte r n  wh e r e  p r e s s u r e s
e x c e e d  1 7 5  p s i  ( 1 2  b ar ) .

5 . 4 . 6    S ta n d a r d  we i g h t p atte r n  m a l l e a b l e  i r o n  fttings  6  i n .
( 1 5 0  m m )  i n  s i z e  o r  s m al l e r  s h a l l  b e  p e r m i tte d  wh e r e  p r e s s u r e s
d o  n o t e x c e e d  3 0 0  p s i  ( 2 0 . 7  b ar ) .

5 . 4 . 7    L i s te d  fttings  s h al l  b e  p e r m i tte d  fo r  s ys te m  p r e s s u r e s  u p
to  th e  l i m i ts  specifed  i n  th e i r  l i s ti n g s .

Δ Tab l e  5 . 4 . 1  Fi tti n gs  M ate ri al s  an d  D i m e n s i o n s

M ate ri al s  an d D i m e n s i o n s S tan d ard

C as t I ro n
Gray Iron Threaded Fittings Classes 1 25 and 250 AS M E  B 1 6 . 4
Cast Iron Pipe Flanges and Flanged Fittings AS M E  B 1 6 . 1
M al l e ab l e  I ro n  
Malleable Iron Threaded Fittings Classes 1 50 and 300 AS M E  B 1 6 . 3
S te e l
Factory-Made Wrought Steel Buttwelding Fittings AS M E  B 1 6 . 9
Buttwelding Ends AS M E  B 1 6 . 2 5

Standard Specifcation for Piping Fittings of Wrought 
Carbon Steel and Alloy Steel for Moderate and High 
Temperature Service

AS T M  A2 3 4 /
A2 3 4 M

Pipe Flanges and Flanged Fittings AS M E  B 1 6 . 5
Forged Fittings,  Socket-Welding and Threaded AS M E  B 1 6 . 1 1
C o p p e r
Wrought Copper and Copper Alloy Solder Joint Pressure 

Fittings
AS M E  B 1 6 . 2 2

Cast Copper Alloy Solder Joint Pressure Fittings AS M E  B 1 6 . 1 8
D uc ti l e  I ro n
Standard Specifcation for Ductile Iron Castings AS T M  A5 3 6
S tai n l e s s  S te e l
Standard Specifcation for Forged or Rolled Alloy-Steel 

Pipe Flanges,  Forged Fittings,  and Valves and Parts 
for High-Temperature Service

AS T M  A1 8 2 /
A1 8 2 M

5 . 4 . 8  C o u p l i n gs  an d  U n i o n s .

5 . 4 . 8 . 1    S c r e we d  u n i o n s  s h al l  n o t b e  u s e d  o n  p i p e  l a r ge r  th a n
2  i n .  ( 5 0  m m ) .

5 . 4 . 8 . 2    C o u p l i n g s  an d  u n i o n s  o f o th e r  th an  s c r e we d  typ e  s h a l l
b e  o f typ e s  l i s te d  specifcally fo r  u s e  i n  wate r  s p r ay o r  s p r i n kl e r
s ys te m s .

5 . 4 . 9  Re d u c e rs  an d  B u s h i n gs .

5 . 4 . 9 . 1    A o n e -p i e c e  r e d u c i n g  ftting s h al l  b e  u s e d  wh e r e ve r  a
c h a n ge  i s  m ad e  i n  th e  s i z e  o f p i p e .

5 . 4 . 9 . 2    H e x a go n a l  o r  fac e  b u s h i n g s  s h al l  b e  p e r m i tte d  fo r  u s e
i n  r e d u c i n g th e  s i z e  o f o p e n i n gs  o f fttings  wh e r e  s tan d ar d
fttings  o f th e  r e q u i r e d  s i z e  a n d  m ate r i al  a r e  n o t avai l ab l e  fr o m
th e  m an u fa c tu r e r.

5 . 4 . 1 0 *    Ru b b e r-g as ke te d  fttings  s h al l  b e  p e r m i tte d  to  b e  u s e d
to  c o n n e c t p i p e  i n  fre-exposed  a r e as  wh e r e  th e  wate r  s p r ay
s ys te m  i s  au to m ati c al l y c o n tr o l l e d .

5 . 4 . 1 1    F i r e -e x p o s e d  a r e as  wh e r e  r u b b e r-ga s ke te d  fttings  a r e
l o c a te d  s h al l  b e  p r o te c te d  b y a u to m a ti c  wate r  s p r ay s ys te m s  o r
o th e r  ap p r o ve d  m e a n s .

5 . 5  J o i n i n g o f P i p e  an d  Fi tti n gs .

5 . 5 . 1  T h re ad e d  P i p e  an d  Fi tti n gs .

5 . 5 . 1 . 1    Al l  th r e ad e d  p i p e  an d  fttings  s h a l l  h ave  th r e ad s  c u t i n
ac c o r d an c e  wi th  AN S I / AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General
Purpose.

5 . 5 . 1 . 2 *    S te e l  p i p e  wi th  wal l  th i c kn e s s e s  l e s s  th an  S c h e d u l e  3 0
[ i n  p i p e  s i z e s  8  i n .  ( 2 0 0  m m )  a n d  l a r ge r ]  o r  S c h e d u l e  4 0  [ i n
p i p e  s i z e s  l e s s  th a n  8  i n .  ( 2 0 0  m m ) ]  s h a l l  n o t b e  j o i n e d  b y
th r e a d e d  fttings.

5 . 5 . 1 . 3    Wh e r e  wal l  th i c kn e s s e s  a r e  l e s s  th a n  th o s e  r e q u i r e d  i n
5 . 5 . 1 . 2 ,  p i p e s  s h a l l  b e  p e r m i tte d  to  b e  th r e ad e d  wh e r e  th e
th r e a d e d  a s s e m b l y i s  i n ve s ti g ate d  an d  l i s te d  fo r  th i s  s e r vi c e .

5 . 5 . 1 . 4    J o i n t c o m p o u n d  o r  tap e  s h a l l  b e  ap p l i e d  o n l y to  m al e
th r e a d s .

5 . 5 . 2 *  We l d e d  P i p e  an d  Fi tti n gs .

5 . 5 . 2 . 1  G e n e ral .    We l d i n g  s h al l  b e  p e r m i tte d  a s  a m e an s  o f
j o i n i n g wa te r  s p r a y s ys te m  p i p i n g  i n  ac c o r d an c e  wi th  5 . 5 . 2 . 2
th r o u g h  5 . 5 . 2 . 6 .

5 . 5 . 2 . 2  Fab ri c ati o n .

5 . 5 . 2 . 2 . 1    F i e l d  we l d i n g  s h al l  b e  p e r m i tte d  p r o vi d e d  th at th e
re q u i r e m e n ts  o f 5 . 5 . 2  th r o u g h  5 . 5 . 2 . 5  a r e  m e t.

5 . 5 . 2 . 2 . 2    Wh e n  we l d i n g i n  th e  feld,  s a fe  we l d i n g  an d  c u tti n g
p r ac ti c e s  s h a l l  b e  fo l l o we d  i n  a c c o r d an c e  wi th  N F PA 5 1 B .

5 . 5 . 2 . 2 . 3    We l d i n g s h al l  n o t b e  p e r fo r m e d  wh e r e  th e r e  i s
i m p i n g e m e n t o f r a i n ,  s n o w,  s l e e t,  o r  h i g h  wi n d  o n  th e  we l d
ar e a o f th e  p i p e  p r o d u c t.

5 . 5 . 2 . 2 . 4    To r c h  c u tti n g  a n d  we l d i n g  s h al l  n o t b e  p e r m i tte d  a s
a m e an s  o f m o d i fyi n g o r  r e p a i r i n g  wate r  s p r ay s ys te m s .

5 . 5 . 2 . 2 . 5    Wh e r e  l o n gi tu d i n al  e ar th q u ake  b r a c e s  ar e  p r o vi d e d ,
ta b s  we l d e d  to  p i p e  fo r  l o n g i tu d i n a l  e ar th q u a ke  b r ac e s  s h al l  b e
p e r m i tte d .

Full document details: NFPA 15 2022

http://www.avadocuments.com/doc/nfpa-15-2022
http://www.avadocuments.com/doc/nfpa-15-2022
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2 0 2 2  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  fgure/table  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 . 5 . 2 . 2 . 6    Wh e r e  we l d e d  p i p i n g  i s  to  b e  ga l van i z e d ,  p i p e  s h a l l
b e  fa b r i c ate d  i n to  s p o o l e d  s e c ti o n s  a n d  s h al l  b e  ga l van i z e d
afte r  fab r i c ati o n .

5 . 5 . 2 . 3  Fi tti n gs .

5 . 5 . 2 . 3 . 1    We l d e d  fttings  u s e d  to  j o i n  p i p e  s h al l  b e  l i s te d  fab r i ‐
c a te d  fttings  o r  m an u fa c tu r e d  i n  ac c o r d an c e  wi th  Tab l e  5 . 4 . 1 .

5 . 5 . 2 . 3 . 2    M an u fac tu r e d  fttings  j o i n e d  i n  c o n fo r m an c e  wi th  a
qualifed  we l d i n g p r o c e d u r e  as  s e t fo r th  i n  th i s  s e c ti o n  s h al l  b e
p e r m i tte d  to  b e  an  ac c e p tab l e  p r o d u c t u n d e r  th i s  s tan d ar d ,
p r o vi d e d  th at m ate r i a l s  an d  wa l l  th i c kn e s s  a r e  c o m p a ti b l e  wi th
o th e r  s e c ti o n s  o f th i s  s tan d ar d .

5 . 5 . 2 . 3 . 3    F i tti n g s  s h al l  n o t b e  r e q u i r e d  wh e r e  p i p e  e n d s  a r e
b u tt-we l d e d  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f 5 . 5 . 2 . 4 . 3 .

5 . 5 . 2 . 3 . 4    Wh e n  r e d u c i n g  th e  p i p e  s i z e  i n  a  r u n  o f p i p i n g,  a
r e d u c i n g ftting d e s i gn e d  fo r  th a t p u r p o s e  s h a l l  b e  u s e d .

5 . 5 . 2 . 4  We l d i n g Re q u i re m e n ts .

5 . 5 . 2 . 4 . 1 *    We l d s  b e twe e n  p i p e  an d  we l d i n g  o u tl e t fttings  s h al l
b e  p e r m i tte d  to  b e  a ttac h e d  b y fu l l  p e n e tr ati o n ,  p ar ti al  p e n e ‐
tr ati o n ,  o r  fllet we l d s .

5 . 5 . 2 . 4 . 2 *    T h e  m i n i m u m  th r o at th i c kn e s s  s h a l l  b e  n o t l e s s
th an  th e  th i c kn e s s  o f th e  p i p e ,  th e  th i c kn e s s  o f th e  we l d i n g
ftting,  o r  3 ∕1 6  i n .  ( 5  m m ) ,  wh i c h e ve r  i s  l e as t.

5 . 5 . 2 . 4 . 3 *    C i r c u m fe r e n ti a l  b u tt j o i n ts  s h al l  b e  c u t,  b e ve l e d ,
a n d  ft s o  th at fu l l  p e n e tr ati o n  i s  ac h i e vab l e .  F u l l  p e n e tr a ti o n

we l d i n g  s h a l l  n o t b e  r e q u i r e d .

5 . 5 . 2 . 4 . 4    Wh e r e  s l i p -o n  fanges  ar e  we l d e d  to  p i p e  wi th  a
s i n gl e  fllet we l d ,  th e  we l d  s h a l l  b e  o n  th e  h u b  s i d e  o f th e
fange,  a n d  th e  m i n i m u m  th r o at we l d  th i c kn e s s  s h a l l  n o t b e

l e s s  th an  1 . 2 5  ti m e s  th e  p i p e  wa l l  th i c kn e s s  o r  th e  h u b  th i c k‐
n e s s ,  wh i c h e ve r  i s  l e s s .

5 . 5 . 2 . 4 . 5    F ac e  we l d s  o n  th e  i n te r n al  fa c e  o f th e  fange  s h a l l  b e
p e r m i tte d  a s  a  wate r  s e al  i n  ad d i ti o n  to  th e  h u b  we l d  r e q u i r e d
i n  5 . 5 . 2 . 4 . 4 .

5 . 5 . 2 . 4 . 6    Tab s  fo r  l o n g i tu d i n al  e ar th q u ake  b r ac i n g  s h a l l  h ave
m i n i m u m  th r o at we l d  th i c kn e s s  n o t l e s s  th an  1 . 2 5  ti m e s  th e

p i p e  wa l l  th i c kn e s s  an d  we l d e d  o n  b o th  s i d e s  o f th e  l o n g e s t
d i m e n s i o n .

5 . 5 . 2 . 4 . 7    Wh e r e  we l d i n g i s  p e r fo r m e d ,  th e  fo l l o wi n g  s h a l l
ap p l y:

( 1 ) H o l e s  c u t i n  p i p i n g  fo r  o u tl e ts  s h al l  b e  c u t to  th e  fu l l
i n s i d e  d i a m e te r  o f fttings  p r i o r  to  we l d i n g i n  p l ac e  o f th e
fttings.

( 2 ) D i s c s  s h al l  b e  r e tr i e ve d .
( 3 ) O p e n i n gs  c u t i n to  p i p i n g s h al l  b e  s m o o th  b o r e ,  a n d  a l l

i n te r n al  s l a g a n d  we l d i n g  r e s i d u e  s h a l l  b e  r e m o ve d .
( 4 ) F i tti n gs  s h a l l  n o t p e n e tr ate  th e  i n te r n al  d i am e te r  o f th e

p i p i n g .
( 5 ) S te e l  p l a te s  s h al l  n o t b e  we l d e d  to  th e  e n d s  o f p i p i n g o r

ftting.
( 6 ) F i tti n gs  s h al l  n o t b e  modifed.
( 7 ) N u ts ,  c l i p s ,  e ye  r o d s ,  an g l e  b r ac ke ts ,  o r  o th e r  fas te n e r s

s h a l l  n o t b e  we l d e d  to  p i p e  o r  fttings,  e x c e p t as  p e r m i t‐
te d  i n  5 . 5 . 2 . 2 . 5  an d  5 . 5 . 2 . 4 . 6 .

( 8 ) C o m p l e te d  we l d s  s h al l  b e  fr e e  fr o m  c r ac ks ,  i n c o m p l e te
fu s i o n ,  s u r fac e  p o r o s i ty gr e a te r  th an  1 ∕1 6  i n .  ( 1 . 5  m m )

d i a m e te r,  an d  u n d e r c u t d e e p e r  th a n  2 5  p e r c e n t o f th e
wal l  th i c kn e s s  o r  1 ∕3 2  i n .  ( 0 . 8  m m ) .

( 9 ) C o m p l e te d  c i r c u m fe r e n ti a l  b u tt we l d  r e i n fo r c e m e n ts
s h a l l  n o t e x c e e d  3 ∕3 2  i n .  ( 2 . 4  m m ) .

5 . 5 . 2 . 5  Qualifcations.

5 . 5 . 2 . 5 . 1    A we l d i n g p r o c e d u r e  s h al l  b e  p r e p a r e d  an d  qualifed
b y th e  c o n tr a c to r  o r  fab r i c a to r  b e fo r e  an y we l d i n g  i s  d o n e .

5 . 5 . 2 . 5 . 2    Qualifcation  o f th e  we l d i n g  p r o c e d u r e  to  b e  u s e d
a n d  th e  p e r fo r m a n c e  o f al l  we l d e r s  an d  we l d i n g o p e r a to r s  s h a l l
b e  r e q u i r e d  an d  s h al l  m e e t o r  e x c e e d  th e  r e q u i r e m e n ts  o f

Am e r i c a n  We l d i n g  S o c i e ty S ta n d a r d  AWS  B 2 . 1 / B 2 . 1 M ,  Specifca‐
tion for Welding Procedures and Performance Qualifcation;  AS M E ,
Boiler and Pressure Vessel Code (BPVC),  Section IX,  Welding,  Brazing,

and Fusing Qualifcations;  o r  o th e r  ap p l i c a b l e  qualifcation
s tan d ar d  as  r e q u i r e d  b y th e  AH J ,  e x c e p t a s  p e r m i tte d  b y
5 . 5 . 2 . 5 . 4 .

5 . 5 . 2 . 5 . 3    S u c c e s s fu l  p r o c e d u r e  qualifcation  o f c o m p l e te  j o i n t
p e n e tr a ti o n  g r o o ve  we l d s  s h al l  q u al i fy p ar ti a l  j o i n t p e n e tr a ti o n
(groove/fllet)  we l d s  an d  fllet we l d s  i n  ac c o r d a n c e  wi th  th e

p r o vi s i o n s  o f th i s  s ta n d a rd .

5 . 5 . 2 . 5 . 4    We l d i n g p r o c e d u r e s  qualifed  u n d e r  s ta n d ar d s
r e c o g n i z e d  b y p r e vi o u s  e d i ti o n s  o f th i s  s tan d ar d  s h al l  b e
p e r m i tte d  to  b e  c o n ti n u e d  i n  u s e .

5 . 5 . 2 . 5 . 5    C o n tr ac to r s  o r fab r i c ato r s  s h a l l  b e  r e s p o n s i b l e  fo r  a l l
we l d i n g th e y p r o d u c e .

5 . 5 . 2 . 5 . 6    E ac h  c o n tr ac to r  o r  fab r i c ato r  s h al l  h ave  a va i l ab 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  e s tab l i s h e d  wr i tte n  q u al i ty

as s u r an c e  p r o c e d u r e  e n s u r i n g 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 5 . 5 . 2 . 5 .

5 . 5 . 2 . 6  Re c o rd s .

5 . 5 . 2 . 6 . 1    We l d e r s  o r  we l d i n g m a c h i n e  o p e r a to r s  s h al l ,  u p o n
c o m p l e ti o n  o f e ac h  we l d e d  p i p e ,  p l a c e  th e i r  identifable  m a r k
o r  l a b e l  o n to  e ac h  p i e c e  ad j ac e n t to  a we l d .

5 . 5 . 2 . 6 . 2    C o n tr ac to r s  o r fab r i c a to r s  s h al l  m ai n ta i n  certifed
r e c o r d s  o f th e  p r o c e d u re s  u s e d  an d  th e  we l d e r s  o r  we l d i n g

m a c h i n e  o p e r a to r s  e m p l o ye d  b y th e m ,  a l o n g wi th  th e i r  we l d i n g
identifcation,  wh i c h  s h al l  b e  avai l a b l e  to  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 .

5 . 5 . 2 . 6 . 3    Re c o r d s  s h a l l  s h o w th e  d a te  a n d  th e  r e s u l ts  o f p r o c e ‐
d u r e  an d  p e r fo r m an c e  qualifcations  an d  s h al l  b e  avai l ab 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 .

5 . 5 . 3  G ro o ve  J o i n i n g M e th o d s .

5 . 5 . 3 . 1 *    P i p e  j o i n e d  wi th  g r o o ve d  c o u p l i n gs  s h al l  b e  j o i n e d  b y
a l i s te d  c o m b i n ati o n  o f c o u p l i n g s ,  ga s ke ts ,  an d  gr o o ve  d i m e n ‐

s i o n s .

5 . 5 . 3 . 2 *    Gr o o ve d  c o n n e c ti o n s  o f fttings  an d  va l ve s ,  an d
g r o o ve s  c u t o r  r o l l e d  o n  p i p e  s h al l ,  b e  d i m e n s i o n a l l y c o m p ati ‐
b l e  wi th  th e  c o u p l i n g s .

5 . 5 . 3 . 3    Gr o o ve d  c o u p l i n gs ,  i n c l u d i n g g as ke ts  u s e d  o n  p r e ac ‐
ti o n  an d  d e l u ge  s ys te m s ,  s h al l  b e  l i s te d  fo r  d r y p i p e  s e r vi c e .

5 . 5 . 4 *  B raz e d  J o i n ts .

5 . 5 . 4 . 1 *    J o i n ts  fo r  th e  c o n n e c ti o n  o f c o p p e r  tu b e  s h al l  b e
b r a z e d  u s i n g  th e  b r az i n g  m a te r i al  i n  Tab l e  5 . 3 . 1 .

5 . 5 . 4 . 2    F i e l d  b r az i n g  s h al l  b e  p e r m i tte d .
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S YS T E M  C O M P O N E N T S 1 5 - 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  fgure/table  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 2  E d i t i o n

5 . 5 . 4 . 3    S afe  b r az i n g  p r a c ti c e s  s h a l l  b e  fo l l o we d  i n  ac c o r d a n c e
wi th  N F PA 5 1 B .

5 . 5 . 4 . 4    B r a z i n g m e th o d s  s h a l l  c o m p l y wi th  al l  o f th e  r e q u i r e ‐
m e n ts  o f AWS  B 2 . 2 / B 2 . 2 M ,  Standard for Brazing Procedure and
Performance Qualifcation.

5 . 5 . 4 . 5    F i tti n g s  u s e d  to  j o i n  c o p p e r  tu b e  s h a l l  b e  m an u fa c ‐
tu r e d  i n  ac c o r d a n c e  wi th  Tab l e  5 . 4 . 1  o r  s h a l l  b e  l i s te d  a s
m e c h an i c al l y fo r m e d / e x tr u d e d  c o n n e c ti o n  s ys te m s .

5 . 5 . 4 . 6    N o  b r az i n g  s h al l  b e  p e r fo r m e d  i f th e r e  i s  i m p i n ge m e n t
o f r a i n ,  s n o w,  s l e e t,  o r  h i gh  wi n d  o n  th e  b r a z e  ar e a o f th e  tu b e
p r o d u c t.

5 . 5 . 4 . 7    B r a z i n g s h al l  b e  p e r fo r m e d  i n  ac c o r d a n c e  wi th  th e
fo l l o wi n g :

( 1 ) F i tti n gs  a n d  b r an c h  c o n n e c ti o n s  s h a l l  n o t p e n e tr ate  th e
i n te r n a l  d i am e te r  o f th e  tu b i n g .

( 2 ) C o p p e r  p l ate s  s h a l l  n o t b e  b r az e d  to  th e  e n d s  o f tu b i n g  o r
fttings.

( 3 ) F i tti n gs  s h al l  n o t b e  modifed.
( 4 ) N u ts ,  c l i p s ,  e ye  r o d s ,  an g l e  b r ac ke ts ,  o r  o th e r  fas te n e r s

s h a l l  n o t b e  b r az e d  to  tu b e  o r  fttings.

5 . 5 . 4 . 8    Wh e r e  th e  tu b e  s i z e  i n  a  r u n  o f tu b i n g  i s  b e i n g
re d u c e d ,  a r e d u c i n g ftting  d e s i g n e d  fo r  th a t p u r p o s e  s h al l  b e
u s e d .

5 . 5 . 4 . 9  Qualifcations.

5 . 5 . 4 . 9 . 1    A b r az i n g  p r o c e d u r e  s h a l l  b e  p r e p ar e d  an d  qualifed
b y th e  c o n tr a c to r  o r  fab r i c a to r  b e fo r e  an y b r a z i n g i s  d o n e .

5 . 5 . 4 . 9 . 2    Qualifcation  o f th e  b r a z i n g p r o c e d u r e  to  b e  u s e d
an d  p e r fo r m an c e  o f a l l  b r az e r s  a n d  b r a z i n g o p e r ato r s  s h al l  b e
r e q u i r e d  a n d  s h al l  m e e t o r  e x c e e d  th e  r e q u i r e m e n ts  o f AWS
B 2 . 2 / B 2 . 2 M ,  Standard for Brazing Procedure and Performance Qual‐
ifcation.

5 . 5 . 4 . 9 . 3    C o n tr ac to r s  o r  fab r i c ato r s  s h a l l  b e  r e s p o n s i b l e  fo r  a l l
b r a z i n g th e y p r o d u c e .

5 . 5 . 4 . 9 . 4    E ac h  c o n tr ac to r  o r  fab r i c ato r  s h a l l  h ave  a va i l ab 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  e s tab l i s h e d  wr i tte n  q u a l i ty
as s u r an c e  p r o c e d u r e  e n s u r i n g 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 5 . 5 . 4 . 7 .

5 . 5 . 4 . 9 . 5  Re c o rd s .

5 . 5 . 4 . 9 . 5 . 1    C o n tr ac to r s  a n d  fab r i c a to r s  s h al l  m ai n ta i n  certifed
re c o r d s  o f th e  b r az i n g  p r o c e d u r e s  u s e d  an d  th e  b r az e r s  an d
b r a z i n g o p e r a to r s  e m p l o ye d  b y th e m .

5 . 5 . 4 . 9 . 5 . 2    Re c o r d s  s h al l  s h o w th e  d ate  a n d  th e  r e s u l ts  o f
p r o c e d u r e  an d  p e r fo r m a n c e  qualifcation,  an d  s h al l  b e  avai l a‐
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 .

5 . 5 . 5  O th e r Typ e s .    O th e r  j o i n i n g m e th o d s  i n ve s ti g ate d  fo r
s u i tab i l i ty i n  wate r  s p r ay s p r i n kl e r  i n s tal l a ti o n s  an d  l i s te d  fo r
th i s  s e r vi c e  s h a l l  b e  p e r m i tte d  wh e r e  i n s tal l e d  i n  ac c o r d a n c e
wi th  th e i r  l i s ti n g  l i m i tati o n s ,  i n c l u d i n g  i n s tal l ati o n  i n s tr u c ti o n s .

5 . 5 . 6  E n d  Tre atm e n t.

5 . 5 . 6 . 1    P i p e  e n d s  s h al l  h ave  b u r r s  a n d  fns  r e m o ve d  afte r
c u tti n g .

5 . 5 . 6 . 2    P i p e  u s e d  wi th  l i s te d  fttings  an d  i ts  e n d  tr e atm e n t
s h a l l  b e  i n  a c c o r d an c e  wi th  th e  ftting m an u fa c tu r e r ’ s  i n s tal l a‐
ti o n  i n s tr u c ti o n s  an d  th e  ftting’s  l i s ti n g.

5 . 6  H an ge rs .

5 . 6 . 1  G e n e ral .    T h e  typ e s  o f h an g e r s  u s e d  s h al l  b e  i n  a c c o r d ‐
an c e  wi th  th e  r e q u i r e m e n ts  o f N F PA 1 3 .

5 . 6 . 2    H an g e r s  u s e d  o u td o o r s  o r  i n  l o c a ti o n s  wh e r e  c o r r o s i ve
c o n d i ti o n s  e x i s t s h al l  b e  g al va n i z e d ,  s u i ta b l y c o a te d ,  o r  fa b r i c a‐

te d  fr o m  c o r r o s i o n -r e s i s ti ve  m ate r i a l s .

5 . 7  Val ve s .

5 . 7 . 1  C o n tro l  Val ve s .

5 . 7 . 1 . 1    Al l  va l ve s  c o n tr o l l i n g c o n n e c ti o n s  to  wate r  s u p p l i e s
a n d  to  s u p p l y p i p e s  to  wate r  s p r ay n o z z l e s  s h al l  b e  l i s te d  i n d i ‐

c a ti n g val ve s .

5 . 7 . 1 . 2    L i s te d  u n d e r g r o u n d  g ate  val ve s  e q u i p p e d  wi th  l i s te d
i n d i c ato r  p o s ts  s h a l l  b e  p e r m i tte d  i n  u n d e r gr o u n d  ap p l i c ati o n s .

5 . 7 . 1 . 3    Wh e r e  a p p r o ve d ,  r e p l a c e m e n t o r  i n s ta l l ati o n  o f a
n o n i n d i c a ti n g va l ve ,  s u c h  as  a  T-wr e n c h - o p e r ate d  r o a d wa y b o x ,
s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d .

5 . 7 . 1 . 4    C o n tr o l  val ve s  s h a l l  n o t c l o s e  i n  l e s s  th an  5  s e c o n d s
wh e n  o p e r ate d  at m a x i m u m  p o s s i b l e  s p e e d  fr o m  th e  fu l l y o p e n

p o s i ti o n .

5 . 7 . 1 . 5    Wa fe r-typ e  va l ve s  wi th  c o m p o n e n ts  th at e x te n d  b e yo n d
th e  va l ve  b o d y s h al l  b e  i n s tal l e d  i n  a m an n e r  th at d o e s  n o t

i n te r fe r e  wi th  th e  o p e r ati o n  o f a n y s ys te m  c o m p o n e n ts .

5 . 7 . 2  S ys te m  Ac tu ati o n  Val ve s .

5 . 7 . 2 . 1 *    S ys te m  ac tu ati o n  val ve s  s h a l l  b e  l i s te d .

5 . 7 . 2 . 2 *    Ac c e s s o r i e s  u s e d  to  o p e r ate  th e  a c tu a ti o n  val ve  s h a l l
b e  l i s te d  an d  c o m p ati b l e .

5 . 7 . 2 . 3 *    S ys te m  ac tu ati o n  val ve s  s h al l  b e  p r o vi d e d  wi th  m an u al
m e a n s  o f ac tu ati o n  i n d e p e n d e n t o f th e  a u to m a ti c  r e l e a s e
s ys te m  an d  d e te c ti o n  d e vi c e s .

5 . 7 . 2 . 4    Al a r m  c h e c k va l ve s  s h al l  n o t r e q u i r e  an  i n d e p e n d e n t
m e a n s  o f a c ti va ti o n .

5 . 7 . 2 . 5    M an u a l  c o n tr o l s  o f a c tu a ti o n  va l ve s  s h al l  n o t r e q u i r e  a
p u l l  o f m o r e  th a n  4 0  l b f ( 1 7 8  N )  o r  a  m o ve m e n t o f m o r e  th an

1 4  i n .  ( 3 5 6  m m )  to  s e c u r e  o p e r ati o n .

5 . 7 . 3  D rai n  Val ve s  an d  Te s t Val ve s .    D r ai n  va l ve s  a n d  te s t va l ve s
s h a l l  b e  ap p r o ve d .

5 . 7 . 4  Identifcation  o f Val ve s .

5 . 7 . 4 . 1    Al l  c o n tr o l ,  d r ai n ,  a n d  te s t c o n n e c ti o n  val ve s  s h al l  b e
p r o vi d e d  wi th  p e r m an e n tl y m a r ke d  we ath e r p r o o f m e ta l  o r

r i g i d  p l as ti c  identifcation  s i gn s .

5 . 7 . 4 . 2    T h e  identifcation  s i gn  s h al l  b e  s e c u r e d  wi th  c o r r o s i o n -
r e s i s tan t wi r e ,  c h ai n ,  o r  o th e r  ap p r o ve d  m e an s .

5 . 8  P re s s u re  G au ge s .    Re q u i r e d  p r e s s u r e  ga u g e s  s h al l  b e  l i s te d
an d  s h al l  h ave  a m ax i m u m  l i m i t n o t l e s s  th an  twi c e  th e  n o r m al

wo r ki n g  p r e s s u r e  wh e r e  i n s tal l e d .

5 . 9  S trai n e rs .

5 . 9 . 1 *    P i p e l i n e  s tr ai n e r s  s h a l l  b e  specifcally l i s te d  fo r  u s e  i n
wate r  s u p p l y c o n n e c ti o n s .

5 . 9 . 2    S tr a i n e r s  s h al l  b e  c a p ab l e  o f r e m o vi n g  fr o m  th e  wa te r  a l l
s o l i d s  o f suffcient s i z e  to  o b s tr u c t th e  s p r ay n o z z l e s  [ n o r m al l y

1 ∕8  i n .  ( 3 . 2  m m )  p e r fo r ati o n s  ar e  s u i ta b l e ] .
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 1 4

2 0 2 2  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  fgure/table  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 . 9 . 3    P i p e l i n e  s tr a i n e r  d e s i g n s  s h a l l  i n c o r p o r ate  a  fushing
c o n n e c ti o n .

5 . 9 . 4    I n d i vi d u a l  o r  i n te g r al  s tr a i n e r s  fo r  s p r a y n o z z l e s ,  wh e r e
r e q u i r e d ,  s h al l  b e  c ap a b l e  o f r e m o vi n g fr o m  th e  wate r  al l  s o l i d s
o f suffcient s i z e  to  o b s tr u c t th e  s p r a y n o z z l e  th e y s e r ve .

5 . 1 0  Fi re  D e p ar tm e n t C o n n e c ti o n s .

5 . 1 0 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 5 . 1 0 . 1 . 1 ,  5 . 1 0 . 1 . 2 ,  o r
5 . 1 0 . 1 . 3  a r e  m e t,  th e  fre  d e p ar tm e n t c o n n e c ti o n ( s )  s h a l l
c o n s i s t o f two  2 1 ∕2  i n .  ( 6 5  m m )  c o n n e c ti o n s  u s i n g  N H  i n te r n al

th r e a d e d  s wi ve l  ftting(s)  wi th  “ 2 . 5 –7 . 5  N H  s ta n d a r d  th r e a d , ”  a s
specifed  i n  N F PA 1 9 6 3 .  [ 1 3 : 1 6 . 1 2 . 3 . 1 ]

5 . 1 0 . 1 . 1 *    Wh e r e  l o c al  fre  d e p ar tm e n t c o n n e c ti o n s  d o  n o t
c o n fo r m  to  N F PA 1 9 6 3  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  s h a l l

b e  p e r m i tte d  to  d e s i g n ate  th e  c o n n e c ti o n  to  b e  u s e d .
[ 1 3 : 1 6 . 1 2 . 3 . 1 . 1 ]

5 . 1 0 . 1 . 2    T h e  u s e  o f th r e a d l e s s  c o u p l i n g s  s h a l l  b e  p e r m i tte d
wh e r e  r e q u i r e d  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  an d  wh e r e
l i s te d  fo r  s u c h  u s e .  [ 1 3 : 1 6 . 1 2 . 3 . 1 . 2 ]

5 . 1 0 . 1 . 3    A s i n g l e - o u tl e t fre  d e p a r tm e n t c o n n e c ti o n  s h al l  b e
ac c e p tab l e  wh e r e  p i p e d  to  a 3  i n .  ( 8 0  m m )  o r  s m al l e r  r i s e r.

[ 1 3 : 1 6 . 1 2 . 3 . 1 . 3 ]

5 . 1 0 . 2    F i r e  d e p ar tm e n t c o n n e c ti o n s  s h al l  b e  e q u i p p e d  wi th
a p p r o ve d  p l u g s  o r c ap s ,  p r o p e r l y s e c u r e d  a n d  ar r a n ge d  fo r  e as y

r e m o val  b y fre  d e p a r tm e n ts .  [ 1 3 : 1 6 . 1 2 . 3 . 2 ]

5 . 1 0 . 3    F i r e  d e p ar tm e n t c o n n e c ti o n s  s h a l l  b e  o f a n  a p p r o ve d
typ e .  [ 1 3 : 1 6 . 1 2 . 3 . 3 ]

5 . 1 1  Al ar m s .

5 . 1 1 . 1    Waterfow al ar m  a p p ar atu s  s h a l l  b e  l i s te d  fo r  th i s  s e r v‐
i c e .

5 . 1 1 . 2    An  a l ar m  u n i t s h al l  i n c l u d e  a l i s te d  m e c h a n i c al  a l a r m
o r  h o r n  o r  a  l i s te d  e l e c tr i c  d e vi c e ,  b e l l ,  s p e ake r,  h o r n ,  o r  s i r e n .

5 . 1 1 . 3 *    O u td o o r wate r- m o to r-o p e r ate d  o r  e l e c tr i c a l l y o p e r ‐
ate d  b e l l s  s h a l l  b e  p r o te c te d  fr o m  th e  we a th e r  an d  s h al l  b e
p r o vi d e d  wi th  g u ar d s .

5 . 1 1 . 4    Al l  p i p i n g to  wa te r-m o to r-o p e r a te d  d e vi c e s  s h a l l  b e
ga l van i z e d  s te e l ,  b r a s s ,  c o p p e r,  o r  o th e r  ap p r o ve d  m e ta l l i c

c o r r o s i o n -r e s i s tan t m a te r i al  o f n o t l e s s  th a n  3 ∕4  i n .  ( 2 0  m m )
n o m i n al  p i p e  s i z e .

5 . 1 1 . 5    P i p i n g  b e twe e n  th e  wa te r  s p r a y s ys te m  an d  a p r e s s u r e -
ac tu ate d  al ar m -i n i ti ati n g  d e vi c e  s h a l l  b e  g al van i z e d  s te e l ,  b r as s ,
c o p p e r,  o r  o th e r  a p p r o ve d  m e tal l i c  c o r r o s i o n -r e s i s ta n t m a te r i al

o f n o t l e s s  th a n  3 ∕8  i n .  ( 1 0  m m )  n o m i n al  p i p e  s i z e .

5 . 1 1 . 6    D r ai n s  fr o m  al a r m  d e vi c e s  s h a l l  b e  s i z e d  an d  ar r a n ge d
to  p r e ve n t wa te r  overfow at th e  d r ai n  c o n n e c ti o n  wh e n  s ys te m

d r ai n s  a r e  o p e n  wi d e  a n d  u n d e r  s ys te m  p r e s s u r e .

5 . 1 1 . 7    E l e c tr i c a l  al ar m  d e vi c e s  u s e d  o u td o o r s  s h a l l  b e  l i s te d
fo r  th i s  p u r p o s e .

5 . 1 1 . 8    E l e c tr i c a l  fttings  an d  d e vi c e s  l i s te d  fo r  u s e  i n  h a z a r d ‐
o u s  l o c a ti o n s  s h al l  b e  u s e d  wh e r e  r e q u i r e d  b y NFPA 70.

5 . 1 2  D e te c ti o n  S ys te m s .

5 . 1 2 . 1    Au to m ati c  d e te c ti o n  e q u i p m e n t,  r e l e as e  d e vi c e s ,  an d
s ys te m  ac c e s s o r i e s  s h a l l  b e  l i s te d  fo r  th e  i n te n d e d  u s e .

5 . 1 2 . 2    T h e  d e te c ti o n  s ys te m s  s h a l l  b e  au to m ati c al l y s u p e r vi s e d
i n  ac c o r d an c e  wi th  NFPA 72.

C h ap te r 6    I n s tal l ati o n  Re q ui re m e n ts

6 . 1  B as i c  Re q u i re m e n ts .

6 . 1 . 1  H az ard o u s  L o c ati o n s .    C o m p o n e n ts  o f th e  e l e c tr i c al
p o r ti o n s  o f wa te r  s p r ay s ys te m s  th at ar e  i n s ta l l e d  i n  classifed
l o c ati o n s  a s  defned  i n  Ar ti c l e  5 0 0  o f NFPA 70 s h a l l  b e  l i s te d  fo r

s u c h  u s e .

6 . 1 . 2 *  E l e c tri c al  C l e aran c e s .

6 . 1 . 2 . 1    Al l  s ys te m  c o m p o n e n ts  s h al l  b e  l o c ate d  s o  as  to  m a i n ‐
tai n  m i n i m u m  e l e c tr i c al  c l e ar a n c e s  fr o m  l i ve  p ar ts .

6 . 1 . 2 . 2    T h e  e l e c tr i c al  c l e a r an c e s  i n  Ta b l e  6 . 1 . 2 . 2  s h a l l  a p p l y to
a l ti tu d e s  o f 3 3 0 0  ft ( 1 0 0 0  m )  o r  l e s s .

6 . 1 . 2 . 3    At a l ti tu d e s  i n  e x c e s s  o f 3 3 0 0  ft ( 1 0 0 0  m ) ,  th e  e l e c tr i c al
c l e ar an c e  s h a l l  b e  i n c r e as e d  a t th e  r a te  o f 1  p e r c e n t fo r  e a c h

3 3 0  ft ( 1 0 0  m )  i n c r e as e  i n  a l ti tu d e  a b o ve  3 3 0 0  ft ( 1 0 0 0  m ) .

6 . 1 . 3    Wh e r e  th e  d e s i g n  B I L  i s  n o t avai l ab l e  an d  wh e r e  n o m i ‐
n al  vo l tag e  i s  u s e d  fo r  th e  d e s i gn  c r i te r i o n ,  th e  h i gh e s t m i n i ‐

m u m  c l e a r an c e  l i s te d  fo r  th i s  g r o u p  s h al l  b e  u s e d .

Δ 6 . 2  Wate r S p ray N o z z l e s .

6 . 2 . 1 *  S e l e c ti o n .

6 . 2 . 1 . 1    O p e n  wa te r  s p r a y n o z z l e s  s h al l  b e  u s e d .

Tab l e  6 . 1 . 2 . 2  E l e c tri c al  C l e aran c e  fro m  Wate r S p ray
E q u i p m e n t to  L i ve  U n i n s u l ate d  E l e c tri c al  C o m p o n e n ts

N o m i n al
S ys te m

Vo l tage
( k V)

M ax i m um
S ys te m

Vo l tage
( kV)

D e s i gn  B I L
( kV)

M i n i m u m *  C l e aran c e

i n . m m

To  1 3 . 8 1 4 . 5 1 1 0 7 1 7 8
2 3 . 0 2 4 . 3 1 5 0 1 0 2 5 4
3 4 . 5 3 6 . 5 2 0 0 1 3 3 3 0
4 6 . 0 4 8 . 3 2 5 0 1 7 4 3 2
6 9 . 0 7 2 . 5 3 5 0 2 5 6 3 5

1 1 5 . 0 1 2 1 . 0 5 5 0 4 2 1 0 6 7
1 3 8 . 0 1 4 5 . 0 6 5 0 5 0 1 2 7 0
1 6 1 . 0 1 6 9 . 0 7 5 0 5 8 1 4 7 3
2 3 0 . 0 2 4 2 . 0 9 0 0 7 6 1 9 3 0

1 0 5 0 8 4 2 1 3 4
3 4 5 . 0 3 6 2 . 0 1 0 5 0 8 4 2 1 3 4

1 3 0 0 1 0 4 2 6 4 2
5 0 0 . 0 5 5 0 . 0 1 5 0 0 1 2 4 3 1 5 0

1 8 0 0 1 4 4 3 6 5 8
7 6 5 . 0 8 0 0 . 0 2 0 5 0 1 6 7 4 2 4 2

N o te :  B I L  va l u e s  ar e  e x p r e s s e d  as  ki l o vo l ts  ( k V) ,  th e  n u m b e r  b e i n g  th e
c r e s t val u e  o f th e  fu l l  wa ve  i m p u l s e  te s t th a t th e  e l e c tr i c a l  e q u i p m e n t i s
d e s i g n e d  to  wi th s ta n d .  F o r  B I L  va l u e s  th a t ar e  n o t l i s te d  i n  th e  tab l e ,
c l e a r an c e s  c a n  b e  fo u n d  b y i n te r p o l a ti o n .
* F o r  vo l ta g e s  u p  to  1 6 1  kV,  th e  c l e a r a n c e s  a r e  ta ke n  fr o m  NFPA 70.  F o r
vo l ta g e s  2 3 0  kV a n d  a b o ve ,  th e  c l e ar a n c e s  a r e  tak e n  fr o m  Ta b l e  1 2 4  o f
I E E E  C 2 ,  National Electrical Safety Code.
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I N S TAL L AT I O N  RE QU I RE M E N T S 1 5 - 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  fgure/table  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 2  E d i t i o n

6 . 2 . 1 . 2    Au to m a ti c  n o z z l e s  s h a l l  b e  p e r m i tte d  wh e r e  p o s i ti o n e d
an d  l o c ate d  s o  a s  to  p r o vi d e  s ati s fac to r y p e r fo r m an c e  wi th
r e s p e c t to  a c ti vati o n  ti m e  an d  d i s tr i b u ti o n .

6 . 2 . 1 . 3    T h e  s e l e c ti o n  o f th e  typ e  an d  s i z e  o f s p r ay n o z z l e s  s h a l l
b e  m a d e  wi th  p r o p e r  c o n s i d e r a ti o n  gi ve n  to  s u c h  fac to r s  a s
d i s c h ar g e  c h ar a c te r i s ti c s ,  p h ys i c a l  c h a r ac te r  o f th e  h az ar d
i n vo l ve d ,  a m b i e n t c o n d i ti o n s ,  m ate r i al  l i ke l y to  b e  b u r n i n g ,
an d  th e  d e s i g n  o b j e c ti ve s  o f th e  s ys te m .

6 . 2 . 1 . 4    Wh e r e  ap p r o ve d ,  s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e
u s e d  i n  wate r  s p r a y s ys te m s  an d  i n s tal l e d  i n  p o s i ti o n s  o th e r
th an  an ti c i p ate d  b y th e i r  l i s ti n g  to  a c h i e ve  specifc  r e s u l ts
wh e r e  s p e c i al  s i tu ati o n s  r e q u i r e .

6 . 2 . 2  Te m p e ratu re  Rati n g.    T h e  te m p e r atu r e  r a ti n g fo r  au to ‐
m a ti c  n o z z l e s  s h a l l  b e  b as e d  o n  th e  m ax i m u m  a m b i e n t te m p e r ‐
atu r e  an d  d e te r m i n e d  i n  ac c o r d a n c e  wi th  N F PA 1 3 .

6 . 2 . 3    Wa te r  s p r a y n o z z l e s  s h al l  b e  p e r m i tte d  to  b e  p l ac e d  i n
an y p o s i ti o n ,  wi th i n  th e i r  l i s ti n g  l i m i tati o n s ,  n e c e s s a r y to  o b tai n
p r o p e r  c o ve r ag e  o f th e  p r o te c te d  ar e a .

6 . 2 . 4    T h e  p o s i ti o n i n g o f wa te r  s p r ay n o z z l e s  s h a l l  i n c l u d e  a n
e val u a ti o n  o f a l l  th e  fo l l o wi n g  fa c to r s :

( 1 ) T h e  s h ap e  a n d  s i z e  o f th e  a r e a to  b e  p r o te c te d
( 2 ) T h e  n o z z l e  d e s i gn  an d  c h a r ac te r i s ti c s  o f th e  wate r  s p r a y

p atte r n  to  b e  p r o d u c e d
( 3 ) T h e  e ffe c t o f wi n d  an d  fre  d r a ft o n  ve r y s m al l  d r o p  s i z e s

o r  o n  l a r ge  d r o p  s i z e s  wi th  l i ttl e  i n i ti al  ve l o c i ty
( 4 ) T h e  p o te n ti al  to  m i s s  th e  ta r ge t s u r fa c e  an d  i n c r e a s e

wate r  was tag e
( 5 ) T h e  e ffe c ts  o f n o z z l e  o r i e n tati o n  o n  c o ve r ag e  c h ar a c te r i s ‐

ti c s
( 6 ) T h e  p o te n ti al  fo r  m e c h a n i c al  d am ag e

6 . 3  P i p i n g I n s tal l ati o n .

6 . 3 . 1  Val ve s .

6 . 3 . 1 . 1  Wate r S u p p l y C o n tro l  Val ve s .    E ac h  s ys te m  s h a l l  b e
p r o vi d e d  wi th  a  c o n tr o l  va l ve  l o c ate d  s o  a s  to  b e  a c c e s s i b l e
d u r i n g a fre  i n  th e  ar e a  th e  s ys te m  p r o te c ts ,  o r  an y a d j ac e n t
ar e as ,  o r,  i n  th e  c as e  o f s ys te m s  i n s tal l e d  fo r  fre  p r e ve n ti o n ,
d u r i n g th e  e x i s te n c e  o f th e  c o n ti n g e n c y fo r  wh i c h  th e  s ys te m  i s
i n s ta l l e d .

6 . 3 . 1 . 2  Val ve  S u p e r vi s i o n .    Va l ve s  c o n tr o l l i n g th e  wate r  s u p p l y
to  wa te r  s p r ay s ys te m s  s h al l  b e  s u p e r vi s e d  i n  th e  n o r m a l l y o p e n
p o s i ti o n  b y o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) C e n tr al  s tati o n ,  p r o p r i e tar y,  o r  r e m o te  s tati o n  al ar m  s e r v‐
i c e

( 2 ) L o c al  a l ar m  s e r vi c e  th a t wi l l  c a u s e  th e  s o u n d i n g o f a n
au d i b l e  s i g n al  at a  c o n s tan tl y a tte n d e d  p o i n t

( 3 ) L o c ki n g val ve s  o p e n
( 4 ) S e a l i n g  o f va l ve s  an d  ap p r o ve d  we e kl y r e c o r d e d  i n s p e c ‐

ti o n  wh e r e  va l ve s  ar e  l o c ate d  wi th i n  fe n c e d  e n c l o s u r e s
u n d e r  th e  c o n tr o l  o f th e  o wn e r

6 . 3 . 1 . 3    U n d e r g r o u n d  g ate  val ve s  wi th  r o ad way b o x e s  s h al l  n o t
b e  r e q u i r e d  to  b e  s u p e r vi s e d .

6 . 3 . 1 . 4  L o c ati o n  o f S ys te m  Ac tu ati o n  Val ve s .

6 . 3 . 1 . 4 . 1    S ys te m  a c tu ati o n  va l ve s  s h al l  b e  as  c l o s e  to  th e  h az ar d
p r o te c te d  as  ac c e s s i b i l i ty d u r i n g  th e  e m e r ge n c y wi l l  p e r m i t.

6 . 3 . 1 . 4 . 2    T h e  l o c ati o n  o f s ys te m  ac tu ati o n  val ve s  s h a l l  i n c l u d e
an  e va l u a ti o n  o f al l  th e  fo l l o wi n g fac to r s :

( 1 ) Ra d i a n t h e a t fr o m  e x p o s i n g  fre
( 2 ) P o te n ti a l  fo r  e x p l o s i o n s
( 3 ) T h e  l o c ati o n  an d  a r r an g e m e n t o f d r a i n ag e  fa c i l i ti e s

i n c l u d i n g  d i ke s ,  tr e n c h e s ,  a n d  i m p o u n d i n g b as i n s
( 4 ) P o te n ti a l  fo r  fr e e z i n g a n d  m e c h a n i c al  d am a ge
( 5 ) Ac c e s s i b i l i ty
( 6 ) S ys te m  d i s c h a r ge  ti m e

6 . 3 . 2  P i p e  S up p o r t.

6 . 3 . 2 . 1    S ys te m  p i p i n g  s h a l l  b e  s u p p o r te d  to  m ai n ta i n  i ts  i n te g‐
r i ty u n d e r  fre  c o n d i ti o n s .

6 . 3 . 2 . 2    P i p i n g s h a l l  b e  s u p p o r te d  fr o m  s te e l  o r  c o n c r e te  s tr u c ‐
tu r al  m e m b e r s  o r  p i p e  s ta n d s .

6 . 3 . 2 . 2 . 1    Wh e r e  a h o r i z o n tal  b r ac ke t i s  u s e d  to  a ttac h  th e
s ys te m  p i p i n g to  th e  p i p e  s tan d ,  i t s h a l l  n o t b e  m o r e  th an  1 8  i n .

( 4 5 7 . 2  m m )  a s  m e as u r e d  h o r i z o n tal l y fr o m  th e  c e n te r l i n e  o f
th e  p i p e  s ta n d  to  th e  c e n te r l i n e  o f th e  s u p p o r t p i p e .

6 . 3 . 2 . 2 . 2 *    P i p e  s tan d s  u s e d  to  s u p p o r t p i p i n g s h al l  b e  i n
ac c o r d an c e  wi th  Ta b l e  6 . 3 . 2 . 2 . 2 ( a ) ,  Tab l e  6 . 3 . 2 . 2 . 2 ( b ) ,  an d
Ta b l e  6 . 3 . 2 . 2 . 2 ( c )  to  d e te r m i n e  m ax i m u m  h e i g h ts  fo r  p i p e

s tan d s  s u p p o r ti n g  var i o u s  d i a m e te r s  o f l o o p e d  p i p i n g .

6 . 3 . 2 . 2 . 3    Wh e r e  a c a n ti l e ve r e d  s u p p o r t a r m  i s  u s e d  to  s u p p o r t
s ys te m  p i p i n g ,  th e  m i n i m u m  s i z e  o f th e  s u p p o r t ar m  s h al l  b e

s u c h  th at th e  s e c ti o n  m o d u l u s  r e q u i r e d  i n  Ta b l e  6 . 3 . 2 . 2 . 3 ( a)
an d  Ta b l e  6 . 3 . 2 . 2 . 3 ( b )  d o e s  n o t e x c e e d  th e  s e c ti o n  m o d u l u s  o f

th e  s u p p o r t ar m .

6 . 3 . 2 . 2 . 4    Wh e r e  p i p e  s tan d s  ar e  u s e d  to  s u p p o r t s tr a i g h t r u n s
o f p i p i n g  o r  o th e r  confgurations  th at ar e  n o t l o o p e d  o r  ar e

n o t r i g i d l y s u p p o r te d  a t th e  to p  o f th e  p i p e  s tan d  i n  a  m a n n e r
th a t wi l l  r e s i s t m o ve m e n t i n  a l l  d i r e c ti o n s ,  th e  p i p e  s tan d s  s h a l l

b e  d e s i gn e d  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f N F PA 1 3 .

6 . 3 . 2 . 2 . 5 *    D i s tan c e  b e twe e n  p i p e  s ta n d s  e x c e e d i n g th o s e  i n
Tab l e  6 . 3 . 2 . 2 . 5  s h a l l  b e  p e r m i tte d  wh e r e  a 4 5 -d e gr e e  d i a go n a l  i s

atta c h e d  b e twe e n  th e  p i p e  s ta n d  an d  th e  l o o p  p i p i n g .  (See
Figure A. 6. 3. 2. 2. 5. )  F o r  p i p i n g  o f o th e r  th an  S c h e d u l e  4 0 ,  p i p e

s tan d  s h a l l  b e  s p a c e d  i n  a c c o r d an c e  wi th  th e  h a n ge r  r e fe r e n c e s
o f N F PA 1 3 .

6 . 3 . 2 . 2 . 6    P i p e  s tan d s  s h a l l  b e  c o n s tr u c te d  o f S c h e d u l e  4 0
th r e a d e d  p i p e ,  m a l l e a b l e  i r o n  fange  b a s e ,  an d  s h al l  h ave  a
th r e a d e d ,  g r o o ve d ,  o r  we l d e d  c a p  to p .

6 . 3 . 2 . 2 . 7 *    P i p e  s ta n d s  s h al l  b e  an c h o r e d  to  a c o n c r e te  p i e r  o r
fo o ti n g wi th  e i th e r  e x p an s i o n  s h i e l d s ,  b o l ts  fo r  c o n c r e te ,  o r

c a s t-i n -p l ac e  J  h o o ks .

6 . 3 . 2 . 2 . 8 *    P i p i n g  s h a l l  b e  atta c h e d  to  th e  p i p e  s tan d  wi th  U -
b o l ts  o r  e q u i va l e n t atta c h m e n t.

6 . 3 . 2 . 3    P i p i n g s u p p o r t s h a l l  b e  p e r m i tte d  to  b e  a ttac h e d
d i r e c tl y to  ve s s e l s  o r  o th e r  e q u i p m e n t,  p r o vi d e d  th e  e q u i p m e n t

i s  c a p ab l e  o f s u p p o r ti n g th e  s ys te m  a n d  th e  d e s i g n  i s  certifed
b y a r e g i s te r e d  p r o fe s s i o n a l  e n gi n e e r.

6 . 3 . 2 . 4    Tap p i n g  a n d  d r i l l i n g  o f l o ad -b e ar i n g  s tr u c tu r al
e l e m e n ts  s h al l  b e  p e r m i tte d  o n l y wh e r e  th e  d e s i g n  o f th e  s tr u c ‐

tu r a l  m e m b e r s  take s  th e  d r i l l i n g o r  ta p p i n g i n to  ac c o u n t,
wh e r e  th e  d e s i gn  i n c l u d e s  th e  ad d i ti o n a l  l o ad s  c r e ate d  b y th e
wate r  s p r ay s ys te m ,  an d  wh e r e  th e  d e s i g n  i s  certifed  b y a  r e gi s ‐

te r e d  p r o fe s s i o n al  e n g i n e e r.
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 1 6

2 0 2 2  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  fgure/table  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 .

Tab l e  6 . 3 . 2 . 2 . 2 ( a)  M ax i m u m  P i p e  S tan d  H e i gh ts  fo r Ax i al l y L o ad e d  P i p e  S tan d s

S ys te m  P i p e
D i am e te r

P i p e  S tan d  D i am e te r

1 ½  i n .  2  i n .  2 ½  i n .  3  i n .  4  i n .  6  i n .

ft m  ft m  ft m  ft m  ft m  ft m

1 ½  i n . 1 0 3 . 0 5 1 4 4 . 2 7 1 8 5 . 4 9 2 8 8 . 5 3 3 0 9 . 1 4 3 0 9 . 1 4
2  i n . 8 2 . 4 4 1 2 3 . 6 6 1 6 4 . 8 8 2 6 7 . 9 2 3 0 9 . 1 4 3 0 9 . 1 4

2 ½  i n . 6 1 . 8 3 1 0 3 . 0 5 1 4 4 . 2 7 2 4 7 . 3 2 3 0 9 . 1 4 3 0 9 . 1 4
3  i n . — — 8 2 . 4 4 1 2 3 . 6 6 2 2 6 . 7 1 3 0 9 . 1 4 3 0 9 . 1 4
4  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
6  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
8  i n . — — — — — — — — — — 3 0 9 . 1 4

Tab l e  6 . 3 . 2 . 2 . 2 ( b )  M ax i m u m  P i p e  S tan d  H e i gh ts  wi th  S u p p o r t Ar m s  U p  to  1  ft 0  i n .  ( 0 . 3 0 5  m )  i n
L e n gth

S ys te m  P i p e
D i am e te r

P i p e  S tan d  D i am e te r

1 ½  i n .  2  i n .  2 ½  i n .  3  i n .  4  i n .  6  i n .

ft m  ft m  ft m  ft m  ft m  ft m

1 ½  i n . 9 2 . 7 4 1 4 4 . 2 7 1 8 5 . 4 9 2 8 8 . 5 3 3 0 9 . 1 4 3 0 9 . 1 4
2  i n . — — 1 2 3 . 6 6 1 6 4 . 8 8 2 6 7 . 9 2 3 0 9 . 1 4 3 0 9 . 1 4

2 ½  i n . — — 8 2 . 4 4 1 4 4 . 2 7 2 4 7 . 3 2 3 0 9 . 1 4 3 0 9 . 1 4
3  i n . — — — — 1 2 3 . 6 6 2 2 6 . 7 1 3 0 9 . 1 4 3 0 9 . 1 4
4  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
6  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
8  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4

Tab l e  6 . 3 . 2 . 2 . 2 ( c )  M ax i m u m  P i p e  S tan d  H e i gh ts  wi th  S u p p o r t Ar m s  U p  to  1  ft 6  i n .  ( 0 . 4 6  m )  i n
L e n gth

S ys te m  P i p e
D i am e te r

P i p e  S tan d  D i am e te r

1 ½  i n .  2  i n .  2 ½  i n .  3  i n .  4  i n .  6  i n .

ft m  ft m  ft m  ft m  ft m  ft m

1 ½  i n . — — 1 4 4 . 2 7 1 8 5 . 4 9 2 8 8 . 5 3 3 0 9 . 1 4 3 0 9 . 1 4
2  i n . — — — — 1 6 4 . 8 8 2 6 7 . 9 2 3 0 9 . 1 4 3 0 9 . 1 4

2 ½  i n . — — — — 1 4 4 . 2 7 2 4 7 . 3 2 3 0 9 . 1 4 3 0 9 . 1 4
3  i n . — — — — 1 2 3 . 6 6 2 2 6 . 7 1 3 0 9 . 1 4 3 0 9 . 1 4
4  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
6  i n . — — — — — — — — 1 0 3 . 0 5 3 0 9 . 1 4
8  i n . — — — — — — — — — — 3 0 9 . 1 4

Δ Tab l e  6 . 3 . 2 . 2 . 3 ( a)  Re q u i re d  S e c ti o n  M o d u l u s  fo r P i p e  S tan d  H o ri z o n tal  S u p p o r t Ar m s  1  ft 0  i n .
( 0 . 3 0 5  m )  i n  L e n gth

N o m i n al  D i am e te r o f P i p e  B e i n g S u p p o r te d  — S c h e d u l e  1 0  S te e l

1  i n . 1 . 2 5  i n . 1 . 5  i n . 2  i n . 2 . 5  i n . 3  i n . 3 . 5  i n . 4  i n . 5  i n . 6  i n . 8  i n .

0 . 1 5 0 . 1 7 0 . 2 0 0 . 2 4 0 . 3 0 0 . 3 6 0 . 4 2 0 . 4 9 0 . 6 6 0 . 8 5 1 . 4 0

N o m i n al  D i am e te r o f P i p e  B e i n g S u p p o r te d  — S c h e d u l e  4 0  S te e l

1  i n . 1 . 2 5  i n . 1 . 5  i n . 2  i n . 2 . 5  i n . 3  i n . 3 . 5  i n . 4  i n . 5  i n . 6  i n . 8  i n .

0 . 1 6 0 . 1 8 0 . 2 2 0 . 2 7 0 . 3 6 0 . 4 5 0 . 5 4 0 . 6 3 0 . 8 6 1 . 1 3 1 . 6 4

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  ft =  0 . 3 0 5  m .
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I N S TAL L AT I O N  RE QU I RE M E N T S 1 5 - 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  fgure/table  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 2  E d i t i o n

6 . 3 . 2 . 5    Wh e r e  we l d i n g o f s u p p o r ts  d i r e c tl y to  ve s s e l s  o r  e q u i p ‐
m e n t i s  n e c e s s a r y,  i t s h al l  b e  d o n e  i n  a s afe  m a n n e r  i n  c o n fo r m ‐
an c e  wi th  th e  p r o vi s i o n s  o f al l  s a fe ty,  s tr u c tu r al ,  a n d  fre  c o d e s
an d  s ta n d a r d s .

6 . 3 . 2 . 6 *    H a n ge r s  s h al l  b e  i n s ta l l e d  an d  l o c ate d  i n  a c c o r d a n c e
wi th  N F PA 1 3 .

6 . 3 . 2 . 7 *    Wh e r e  th e  p i p e  s u p p o r t m e th o d s  o u tl i n e d  i n  th i s
s tan d ar d  o r  N F PA 1 3  c an n o t b e  u s e d ,  wate r  s p r a y s ys te m  p i p i n g
s h a l l  b e  s u p p o r te d  i n  a m a n n e r  e q u i va l e n t to  th e  p e r fo r m a n c e
r e q u i r e m e n ts  o f th i s  s tan d ar d  o r  N F PA 1 3  an d  th e  d e s i gn  c e r ti ‐
fed  b y a r e g i s te r e d  p r o fe s s i o n a l  e n gi n e e r.

6 . 3 . 2 . 8    P i p i n g s h al l  b e  s u p p o r te d  a n d  b r ac e d  to  r e s tr i c t m o ve ‐
m e n t d u e  to  n o z z l e  r e a c ti o n  a n d  wa te r  s u r ge s  s o  th at s ys te m
p e r fo r m an c e  an d  i n te g r i ty i s  m ai n ta i n e d .

6 . 3 . 3  P i p i n g D rai n age .

6 . 3 . 3 . 1    Al l  wa te r  s p r a y s ys te m  p i p e  an d  fttings  s h al l  b e  i n ‐
s tal l e d  s o  th a t th e  s ys te m  c an  b e  d r ai n e d .

6 . 3 . 3 . 2    D r a i n s  s h a l l  d i s c h ar g e  to  a  s a fe  l o c ati o n ,  an d  d r ai n
va l ve s ,  wh e r e  p r o vi d e d ,  s h a l l  b e  ac c e s s i b l e .

6 . 3 . 3 . 3    D r a i n s  s h al l  n o t b e  d i r e c tl y i n te r c o n n e c te d  wi th  a n y
s e we r  s ys te m s .

6 . 3 . 3 . 4    T h e  d r a i n  d i s c h a r ge  s h a l l  c o n fo r m  to  a n y h e a l th  o r
wate r  d e p a r tm e n t r e gu l ati o n s .

6 . 3 . 3 . 5    M e a n s  s h a l l  b e  p r o vi d e d  to  ve r i fy wate r  fow th r o u gh
th e  d r a i n .

6 . 3 . 3 . 6 *    E a c h  s ys te m  s h al l  b e  p r o vi d e d  wi th  d r a i n  c o n n e c ti o n s
fo r  s ys te m  r i s e r s ,  m ai n s ,  an d  a c tu ati o n  va l ve s .

6 . 3 . 3 . 7    D r a i n  c o n n e c ti o n s  s h al l  b e  s i z e d  a s  s h o wn  i n  Tab l e
6 . 3 . 3 . 7 .

Δ 6 . 3 . 3 . 8  Au x i l i ar y D rai n s .

6 . 3 . 3 . 8 . 1    Au x i l i ar y d r ai n s  s h a l l  b e  p r o vi d e d  wh e r e  a c h a n ge  i n
p i p i n g  d i r e c ti o n  p r e ve n ts  d r a i n a ge  o f s ys te m  p i p i n g  th r o u g h
e i th e r  th e  m ai n  d r ai n  val ve  o r  o p e n  wate r  s p r ay n o z z l e s .

6 . 3 . 3 . 8 . 2    T h e  s i z i n g o f au x i l i a r y d r ai n s  fo r  wate r  s p r ay s ys te m s
s h a l l  b e  i n  a c c o r d a n c e  wi th  Tab l e  6 . 3 . 3 . 8 . 2 .

6 . 3 . 4  P ro te c ti o n  Agai n s t Fre e z i n g.

6 . 3 . 4 . 1    Wh e r e  u s e d ,  val ve  r o o m s  s h al l  b e  l i g h te d  an d  h e a te d .

6 . 3 . 4 . 2    T h e  s o u r c e  o f h e at s h a l l  b e  o f a p e r m a n e n tl y i n s tal l e d
typ e  a n d  s h al l  b e  c ap ab l e  o f m ai n ta i n i n g a  r o o m  te m p e r a tu r e

a t a  m i n i m u m  o f 4 0 ° F  ( 4 ° C ) .

6 . 3 . 4 . 3    Wh e r e  water-flled  s u p p l y p i p e s ,  r i s e r s ,  s ys te m  r i s e r s ,  o r
fe e d  m ai n s  p as s  th r o u g h  o p e n  a r e as ,  c o l d  r o o m s ,  p as s ag e ways ,

o r  o th e r  ar e as  e x p o s e d  to  fr e e z i n g ,  th e  p i p e  s h a l l  b e  p r o te c te d
ag ai n s t fr e e z i n g  b y i n s u l ati n g  c o ve r i n gs ,  fr o s tp r o o f c as i n g ,  o r

o th e r  m e an s  c ap ab l e  o f m ai n ta i n i n g  a m i n i m u m  te m p e r atu r e
o f 4 0 ° F  ( 4 ° C ) .

6 . 3 . 4 . 4    U n h e a te d  a r e as  s h al l  b e  p e r m i tte d  to  b e  p r o te c te d  b y
an ti fr e e z e  s ys te m s  i n  ac c o r d an c e  wi th  N F PA 1 3  i f ac c e p tab 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 .

Tab l e  6 . 3 . 2 . 2 . 5  P i p e  S tan d  D i s tan c e

L o o p  S i z e  D i s tan c e  B e twe e n  P i p e  S tan d s

i n . m m  ft m m

1 2 5 1 0 3 0 4 8
1 ½ 4 0 1 2 3 6 5 8

2 5 0 1 4 4 2 6 7
2 ½ 6 5 –2 0 0 1 5 4 5 7 2

Tab l e  6 . 3 . 3 . 7  D rai n  S i z e

Ri s e r o r M ai n  S i z e
( i n . )

S i z e  o f D rai n  C o n n e c ti o n
( i n . )

U p  to  2 3 ∕4  o r  l ar g e r
2 1 ∕2 ,  3 ,  3 1 ∕2 1 1 ∕4  o r  l a r ge r

4  a n d  l a r ge r 2  o n l y

N o te :  F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m .

Tab l e  6 . 3 . 3 . 8 . 2  M i n i m u m  Au x i l i ar y D rai n  S i z e  fo r Trap p e d
Wate r S p ray P i p i n g

Vo l u m e  o f Trap p e d  P i p i n g

D rai n  S i z e  ( i n . )gal L

<  5 <  1 8 . 9 1 ∕2

5  to  5 0 1 8 . 9  to  1 8 9 . 3 3 ∕4

>  5 0 >  1 8 9 . 3 1 . 0

N o te :  F o r  S I  u n i ts ,  1  g al  =  3 . 8  L ;  1  i n .  =  2 5 . 4  m m .

Tab l e  6 . 3 . 2 . 2 . 3 ( b )  Re q ui re d  S e c ti o n  M o d u l u s  fo r P i p e  S tan d  H o ri z o n tal  S u p p o r t Ar m s  1  ft 6  i n .

( 0 . 4 6  m )  i n  L e n gth  ( i n . 3 )

N o m i n al  D i am e te r o f P i p e  B e i n g S u p p o r te d  — S c h e d u l e  1 0  S te e l

1  i n . 1 . 2 5  i n . 1 . 5  i n . 2  i n . 2 . 5  i n . 3  i n . 3 . 5  i n . 4  i n . 5  i n . 6  i n . 8  i n .

0 . 2 3 0 . 2 6 0 . 3 1 0 . 3 6 0 . 4 4 0 . 5 4 0 . 6 3 0 . 7 3 0 . 9 9 1 . 2 7 2 . 0 9

N o m i n al  D i am e te r o f P i p e  B e i n g S u p p o r te d  — S c h e d u l e  4 0  S te e l

1  i n . 1 . 2 5  i n . 1 . 5  i n . 2  i n . 2 . 5  i n . 3  i n . 3 . 5  i n . 4  i n . 5  i n . 6  i n . 8  i n .

0 . 2 4 0 . 2 7 0 . 3 3 0 . 4 1 0 . 5 4 0 . 6 8 0 . 8 1 0 . 9 5 1 . 2 9 1 . 6 9 2 . 4 6

F o r  S I  u n i ts ,  1  i n .  =  2 5 . 4  m m ;  1  ft =  0 . 3 0 5  m .
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 1 8

2 0 2 2  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  fgure/table  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 .

6 . 3 . 5  P ro te c ti o n  Agai n s t D am age  Wh e re  S u b j e c t to  E ar th ‐
q u ake s .    P r o te c ti o n  o f p i p i n g  a ga i n s t d am ag e  wh e r e  s u b j e c t to
e ar th q u ake s  s h a l l  b e  i n  ac c o r d a n c e  wi th  N F PA 1 3 .

6 . 3 . 6 *  P ro te c ti o n  o f P i p i n g Agai n s t D am age  Wh e re  E x p l o s i o n
P o te n ti al  E x i s ts .    Wh e r e  wate r  s p r ay s ys te m s  a r e  i n s ta l l e d  i n
ar e as  h avi n g  an  e x p l o s i o n  p o te n ti a l ,  th e y s h al l  b e  i n s ta l l e d  i n  a
m a n n e r  th at wi l l  m i n i m i z e  d a m a ge  to  th e  p i p i n g  an d  s ys te m
c o n tr o l  an d  a c tu ati o n  va l ve s .

6 . 4  S ys te m  Attac h m e n ts .

6 . 4 . 1  Al ar m s .

6 . 4 . 1 . 1    Al l  au to m ati c  wa te r  s p r ay s ys te m s  s h a l l  b e  p r o vi d e d
wi th  a l o c al  a l a r m .

6 . 4 . 1 . 2    An y fow fr o m  a s i n gl e  au to m ati c  n o z z l e  o f th e  s m al l e s t
orifce  s i z e  i n s ta l l e d  o n  th e  s ys te m  o r  fow fr o m  an y gr o u p  o f
n o n a u to m a ti c  n o z z l e s  s h al l  r e s u l t i n  an  a u d i b l e  al ar m  o n  th e
p r e m i s e s  wi th i n  9 0  s e c o n d s  a fte r  fow b e g i n s .

6 . 4 . 1 . 3    Wh e r e  a s e p ar ate  d e te c ti o n  s ys te m  i s  u s e d  to  ac ti vate
th e  wate r  s p r ay s ys te m ,  th e  a l ar m  s h al l  b e  ac tu ate d  i n d e p e n d ‐
e n tl y o f s ys te m  wate r  fow to  i n d i c ate  o p e r ati o n  o f th e  d e te c ti o n
s ys te m .

6 . 4 . 1 . 4    Wa te r  fow a l ar m s  s h al l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th
N F PA 1 3 .

6 . 4 . 1 . 5    E l e c tr i c al l y o p e r ate d  al ar m  attac h m e n ts  s h al l  b e  i n ‐
s tal l e d  i n  a c c o r d an c e  wi th  NFPA 72.

6 . 4 . 1 . 6    Wa te r  s p r a y s ys te m  wate r  fow a l a r m  s ys te m s  th a t ar e
n o t a  p ar t o f a r e q u i r e d  p r o te c ti ve  s i g n al i n g  s ys te m  s h al l  n o t b e
r e q u i r e d  to  b e  s u p e r vi s e d ,  b u t s h al l  b e  i n s ta l l e d  i n  a c c o r d a n c e
wi th  Ar ti c l e  7 6 0  o f NFPA 70.

6 . 4 . 2  Re m o te  M an u al  Ac tu ati o n .

6 . 4 . 2 . 1    At l e a s t o n e  m an u al  ac tu ati o n  d e vi c e  i n d e p e n d e n t o f
th e  m a n u a l  ac tu ati o n  d e vi c e  a t th e  s ys te m  ac tu a ti o n  val ve  s h a l l
b e  i n s tal l e d  fo r  a l l  a u to m a ti c  s ys te m s .

6 . 4 . 2 . 2    Wh e r e  th e  m an u al  r e l e as e  at th e  s ys te m s  ac tu a ti o n
val ve  m e e ts  th e  r e q u i r e m e n ts  o f 6 . 4 . 2 . 4 ,  a  s e p a r ate  r e m o te
m a n u a l  ac ti vati o n  d e vi c e  s h a l l  n o t b e  r e q u i r e d .

6 . 4 . 2 . 3    S ys te m s  th at p r o te c t n o r m al l y u n o c c u p i e d  ar e a s  s h a l l
n o t r e q u i r e  a  s e p ar ate  m an u a l  ac ti vati o n  m e an s .

6 . 4 . 2 . 4    Re m o te  m an u a l  ac tu ati o n  d e vi c e s  s h a l l  b e  l o c ate d  s o  a s
to  b e  c o n s p i c u o u s ,  u n o b s tr u c te d ,  an d  ac c e s s i b l e  d u r i n g  a n
e m e r g e n c y.

6 . 4 . 2 . 5    Re m o te  m an u a l  ac tu ati o n  d e vi c e s  s h a l l  b e  identifed
wi th  a  p e r m an e n tl y m a r ke d  we a th e r p r o o f m e ta l  o r  r i gi d  p l a s ti c
s i gn  i d e n ti fyi n g  th e  s ys te m ( s )  c o n tr o l l e d .

6 . 4 . 2 . 6    T h e  o p e r a b l e  p ar t o f e ac h  r e m o te  m a n u al  ac tu a ti o n
d e vi c e  s h a l l  b e  n o t l e s s  th an  3 1 ∕2  ft ( 1 . 1  m )  an d  n o t m o r e  th a n
4 1 ∕2  ft ( 1 . 3 7  m )  a b o ve  gr a d e  o r  foor  l e ve l .

6 . 4 . 3 *  Fi re  D e p ar tm e n t C o n n e c ti o n s .

6 . 4 . 3 . 1 *    O n e  o r  m o r e  fre  d e p ar tm e n t c o n n e c ti o n s  s h al l  b e
p r o vi d e d  a s  d e s c r i b e d  i n  th i s  s u b s e c ti o n .

6 . 4 . 3 . 2    F i r e  d e p a r tm e n t c o n n e c ti o n s  s h a l l  n o t b e  r e q u i r e d  fo r
th e  fo l l o wi n g  i n s tal l ati o n s :

( 1 ) S ys te m s  l o c a te d  i n  r e m o te  a r e as  th a t ar e  i n a c c e s s i b l e  fo r
fre  d e p a r tm e n t s u p p o r t s h al l  n o t r e q u i r e  a  fre  d e p a r t‐
m e n t c o n n e c ti o n .

( 2 ) L a r ge -c a p ac i ty s ys te m s  e x c e e d i n g  th e  p u m p i n g  c a p a c i ty o f
th e  fre  d e p a r tm e n t s h al l  n o t r e q u i r e  a fre  d e p a r tm e n t

c o n n e c ti o n .
( 3 ) U l tr a-h i gh - s p e e d  wa te r  s p r ay s ys te m s  s h al l  n o t r e q u i r e  a

fre  d e p ar tm e n t c o n n e c ti o n .

6 . 4 . 3 . 3    T h e  n u m b e r  o f o u tl e ts  an d  s i z e  o f th e  o u tl e ts  an d
p i p i n g  i n  th e  fre  d e p a r tm e n t c o n n e c ti o n  s h a l l  b e  suffcient to

s u p p l y th e  wate r  s p r ay s ys te m  d e m a n d .

6 . 4 . 3 . 4    T h e  ar r an g e m e n t a n d  o th e r  i n s tal l ati o n  fe atu r e s  o f fre
d e p a r tm e n t c o n n e c ti o n s  s h a l l  b e  i n  ac c o r d a n c e  wi th  N F PA 1 3 .

6 . 4 . 4  G au ge s .

6 . 4 . 4 . 1    P r e s s u r e  g au ge s  s h al l  b e  i n s tal l e d  a s  fo l l o ws :

( 1 ) B e l o w th e  s ys te m  ac tu ati o n  val ve
( 2 ) Ab o ve  a n d  b e l o w al ar m  c h e c k va l ve s
( 3 ) O n  th e  a i r  o r  wate r  s u p p l y to  p i l o t l i n e s

6 . 4 . 4 . 2    P r e s s u r e  g au ge s  s h al l  b e  i n s tal l e d  s o  as  to  p e r m i t
r e m o val .

6 . 4 . 4 . 3    P r e s s u r e  g au ge s  s h al l  b e  l o c ate d  wh e r e  th e y wi l l  n o t b e
s u b j e c t to  fr e e z i n g .

Δ 6 . 4 . 4 . 4    P r o vi s i o n s  s h al l  b e  m a d e  fo r  te s t g au g e s  at th e  h yd r au l ‐
i c al l y m o s t r e m o te  n o z z l e  o n  e ac h  s ys te m .

6 . 4 . 4 . 5 *    At l e as t o n e  g au ge  c o n n e c ti o n  s h a l l  b e  p r o vi d e d  a t o r
n e a r  th e  h yd r au l i c a l l y m o s t r e m o te  n o z z l e  c al c u l a te d  as  h avi n g
th e  l e a s t am o u n t o f p r e s s u r e  u n d e r  n o r m a l  fow c o n d i ti o n s .

N 6 . 4 . 4 . 6    Wh e r e  th e  r e m o te  g au g e  i s  at a  d i ffe r e n t e l e va ti o n
th an  th e  r e m o te  n o z z l e ,  c o r r e c ti o n s  fo r  e l e vati o n  p r e s s u r e  s h a l l

b e  a p p l i e d .

6 . 4 . 5  Al ar m  Te s t C o n n e c ti o n  fo r We t P i p e  S ys te m s .    An  a l a r m
te s t c o n n e c ti o n  s h al l  b e  p r o vi d e d  fo r  al l  we t p i p e  s ys te m s  i n

a c c o r d an c e  wi th  N F PA 1 3 .

6 . 4 . 6  S trai n e rs .

6 . 4 . 6 . 1 *    M a i n  p i p e l i n e  s tr ai n e r s  s h al l  b e  p r o vi d e d  fo r  a l l
s ys te m s  u ti l i z i n g n o z z l e s  wi th  wate r ways  l e s s  th an  3 ∕8  i n .

( 9 . 5  m m )  an d  fo r  a n y s ys te m  wh e r e  th e  wate r  i s  l i ke l y to
c o n tai n  o b s tr u c ti ve  m ate r i a l .

6 . 4 . 6 . 2    M a i n l i n e  p i p e l i n e  s tr ai n e r s  s h a l l  b e  i n s tal l e d  s o  a s  to  b e
ac c e s s i b l e  fo r  fushing  o r  c l e a n i n g .

6 . 4 . 6 . 3    I n d i vi d u a l  o r  i n te g r al  s tr a i n e r s  s h al l  b e  p r o vi d e d  a t
e ac h  n o z z l e  wh e r e  wa te r ways  s m al l e r  th a n  3 ∕1 6  i n .  ( 5  m m )  a r e

u s e d .

6 . 5  Au to m ati c  D e te c ti o n  E q u i p m e n t.

6 . 5 . 1  P ro te c ti o n .

6 . 5 . 1 . 1  C o r ro s i o n  P ro te c ti o n .    D e te c ti o n  e q u i p m e n t i n s tal l e d
o u td o o r s  o r  i n  th e  p r e s e n c e  o f p o s s i b l e  c o r ro s i ve  vap o r s  o r
a tm o s p h e r e s  s h al l  b e  p r o te c te d  fr o m  c o r r o s i o n  b y s u i tab l e

m a te r i al s  o f c o n s tr u c ti o n  o r  b y s u i ta b l e  p r o te c ti o n  c o ati n g s
a p p l i e d  b y th e  e q u i p m e n t m a n u fac tu r e r.

6 . 5 . 1 . 2  P ro te c ti ve  C an o p y.    D e te c ti o n  e q u i p m e n t r e q u i r i n g
p r o te c ti o n  fr o m  th e  we a th e r  s h a l l  b e  p r o vi d e d  wi th  a  c an o p y,
h o o d ,  o r  o th e r  s u i tab l e  p r o te c ti o n .
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I N S TAL L AT I O N  RE QU I RE M E N T S 1 5 - 1 9

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  fgure/table  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 2  E d i t i o n

6 . 5 . 1 . 3 *  M e c h an i c al  D am age .    D e te c ti o n  e q u i p m e n t s h al l  b e
l o c ate d  s o  a s  to  b e  p r o te c te d  fr o m  m e c h an i c al  d am ag e .

6 . 5 . 1 . 4  M o u n ti n g.    D e te c to r s  s h al l ,  i n  al l  c as e s ,  b e  s u p p o r te d
i n d e p e n d e n tl y o f th e i r  atta c h m e n t to  wi r e s  o r  tu b i n g.

6 . 5 . 1 . 5  P i l o t S p ri n kl e rs .    P i l o t-typ e  au to m ati c  s p r i n kl e r s  s h a l l
b e  p e r m i tte d  to  b e  s u p p o r te d  b y th e i r  p i p i n g  o r  tu b i n g .

6 . 5 . 2  S e l e c ti o n ,  L o c ati o n ,  an d  S p ac i n g o f D e te c to rs .

6 . 5 . 2 . 1    T h e  s e l e c ti o n ,  l o c a ti o n ,  a n d  s p ac i n g o f a u to m a ti c  fre
d e te c to r s  fo r  th e  a c tu ati o n  o f fxed  wa te r  s p r a y s ys te m s  s h a l l
m e e t o r  e x c e e d  th e  ap p l i c ab l e  r e q u i r e m e n ts  o f NFPA 72,  an d
b e  c o n s i s te n t wi th  th e  fo l l o wi n g:

( 1 ) D ata o b tai n e d  fr o m  feld  e x p e r i e n c e
( 2 ) Te s ts
( 3 ) E n g i n e e r i n g  s u r ve ys
( 4 ) M an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s
( 5 ) D e te c to r s ’  l i s ti n g c r i te r i a
( 6 ) N a tu r e  o f th e  h az ar d  b e i n g p r o te c te d
( 7 ) B o th  n o r m a l  an d  ab n o r m a l  ai r  ve l o c i ti e s
( 8 ) Ra n ge  o f a n ti c i p a te d  te m p e r a tu r e s
( 9 ) M ax i m u m  e x p e c te d  r ate s  o f te m p e r atu r e  c h an g e  u n d e r

nonfre  c o n d i ti o n s
( 1 0 ) N u m b e r  an d  h e i g h t o f s tr u c tu r al  l e ve l s
( 1 1 ) E ffe c ts  o f p r e c i p i ta ti o n  ( r ai n  a n d  s n o w)
( 1 2 ) P r e s e n c e  an d  m a gn i tu d e  o f e l e c tr o m a gn e ti c  i n te r fe r ‐

e n c e
( 1 3 ) P r e s e n c e  o f o b s tr u c ti o n s  th a t m i g h t r e tar d  o r  m i ti g ate

ti m e l y d e te c ti o n
( 1 4 ) O th e r  c o n d i ti o n s  th at m i g h t affe c t th e  effcacy o f th e  fre

d e te c ti o n  e m p l o ye d

6 . 5 . 2 . 2    D e te c to r s  s h a l l  b e  l o c ate d  s o  as  to  p r o m p tl y r e s p o n d  to
a fre,  fammable  g as  r e l e a s e ,  o r  o th e r  d e s i gn  c o n d i ti o n .

6 . 5 . 2 . 2 . 1    T h e  d e te c ti o n  s ys te m  s h a l l  b e  c ap ab l e  o f d e te c ti n g  a
fre  u p  to  th e  e l e va ti o n  o f th e  h i g h e s t l e ve l  o f p r o te c te d  e q u i p ‐
m e n t s u r fac e .

6 . 5 . 2 . 2 . 2    D e te c to r s  s h a l l  b e  l o c ate d  s o  th a t n o  p o r ti o n  o f th e
h a z a r d  b e i n g p r o te c te d  e x te n d s  b e yo n d  th e  p e r i m e te r  l i n e  o f
d e te c to r s .

6 . 5 . 2 . 3 *  O u td o o r D e te c to r S p ac i n g.

6 . 5 . 2 . 3 . 1    Wh e r e  l o c ate d  o u t o f d o o r s  o r  i n  th e  o p e n ,  th e  s p ac ‐
i n g  o f fxed  te m p e r atu r e  o r  r ate -o f- r i s e  d e te c to r s  s h a l l  b e
r e d u c e d  b y at l e as t 5 0  p e r c e n t fr o m  th e  l i s te d  s p ac i n gs  u n d e r
s m o o th  c e i l i n g s .

6 . 5 . 2 . 3 . 2    Wh e r e  te s ti n g  h as  d e m o n s tr a te d  ac c e p tab l e  p e r fo r m ‐
an c e  a t o th e r  s p ac i n g s ,  th o s e  s p a c i n g s  s h al l  b e  p e r m i tte d .

6 . 5 . 2 . 3 . 3    P i l o t s p r i n kl e r s  s p ac e d  i n  ac c o r d an c e  wi th  6 . 5 . 2 . 4
s h a l l  n o t r e q u i r e  r e d u c e d  s p ac i n g .

6 . 5 . 2 . 3 . 4    Wh e r e  specifc  g u i d an c e  i s  p r o vi d e d  i n  th e  l i s ti n g ,
d e te c to r s  specifcally l i s te d  fo r  o u td o o r  i n s ta l l ati o n  s h al l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  th e  l i s ti n g  r e q u i r e m e n ts .

6 . 5 . 2 . 4  P i l o t- Typ e  S p ri n k l e rs .

6 . 5 . 2 . 4 . 1    T h e  te m p e r atu r e  r a ti n g o f p i l o t-typ e  s p r i n kl e r s  s h a l l
b e  s e l e c te d  i n  a c c o r d a n c e  wi th  N F PA 1 3 .

6 . 5 . 2 . 4 . 2    Wh e r e  l o c ate d  u n d e r  a c e i l i n g,  p i l o t s p r i n kl e r s  s h a l l
b e  p o s i ti o n e d  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  fo r  a u to ‐
m a ti c  s p r i n kl e r s  i n  N F PA 1 3 .

6 . 5 . 2 . 4 . 3    M ax i m u m  h o r i z o n ta l  s p a c i n g  fo r  i n d o o r  l o c ati o n s
s h a l l  n o t e x c e e d  1 2  ft ( 3 . 7  m ) .

6 . 5 . 2 . 4 . 4    T h e  o b s tr u c ti o n  to  wa te r  d i s tr i b u ti o n  r u l e s  fo r  a u to ‐
m a ti c  s p r i n kl e r s  s h al l  n o t b e  r e q u i r e d  to  b e  fo l l o we d  wh e r e

p i l o t s p r i n kl e r s  ar e  u s e d .

6 . 5 . 2 . 4 . 5    P i l o t s p r i n kl e r s  s h al l  b e  p e r m i tte d  to  b e  s p a c e d  m o r e
th an  2 2  i n .  ( 5 5 9  m m )  b e l o w a  c e i l i n g o r  d e c k wh e r e  th e  m ax i ‐

m u m  s p ac i n g  b e twe e n  p i l o t s p r i n kl e r s  i s  1 0  ft ( 3  m )  o r  l e s s .

6 . 5 . 2 . 4 . 6    O th e r  m ax i m u m  h o r i z o n ta l  p i l o t s p r i n kl e r  s p a c i n g s
d i ffe r i n g  fr o m  th o s e  r e q u i r e d  i n  6 . 5 . 2 . 4 . 2  a n d  6 . 5 . 2 . 4 . 3  s h a l l  b e
p e r m i tte d  wh e r e  th e y ar e  i n s tal l e d  i n  a c c o r d a n c e  wi th  th e i r  l i s t‐

i n g.

6 . 5 . 2 . 4 . 7    P i l o t s p r i n kl e r s  l o c a te d  o u td o o r s ,  s u c h  as  i n  o p e n
p r o c e s s  s tr u c tu r e s ,  s h a l l  b e  s p a c e d  s u c h  th at th e  e l e va ti o n  o f a

s i n gl e  l e ve l  o f p i l o t s p r i n kl e r s  a n d  b e twe e n  ad d i ti o n a l  l e ve l s  o f
p i l o t s p r i n kl e r s  s h al l  n o t e x c e e d  1 7  ft ( 5 . 2  m ) .

6 . 5 . 2 . 4 . 8    T h e  h o r i z o n ta l  d i s ta n c e  b e twe e n  p i l o t s p r i n kl e r s
i n s ta l l e d  o u td o o r s  s h al l  n o t e x c e e d  8  ft ( 2 . 5  m ) .

6 . 5 . 2 . 4 . 9    T h e  h o r i z o n ta l  d i s ta n c e  b e twe e n  p i l o t s p r i n kl e r s
i n s ta l l e d  o u td o o r s  o n  a g i ve n  l e ve l  s h a l l  b e  p e r m i tte d  to  b e

i n c r e as e d  to  1 0  ft ( 3  m )  wh e r e  th e  e l e vati o n  o f th e  frst l e ve l
d o e s  n o t e x c e e d  1 5  ft ( 4 . 6  m ) ,  th e  d i s ta n c e  b e twe e n  a d d i ti o n al
l e ve l s  d o e s  n o t e x c e e d  1 2  ft ( 3 . 7  m ) ,  an d  th e  p i l o t s p r i n kl e r s

a r e  s tag g e r e d  ve r ti c a l l y.

6 . 5 . 2 . 4 . 1 0    O th e r  ve r ti c a l  p i l o t s p r i n kl e r  s p ac i n g s  d i ffe r i n g
fr o m  th o s e  r e q u i r e d  i n  6 . 5 . 2 . 4 . 7  a n d  6 . 5 . 2 . 4 . 8  s h al l  b e  p e r m i t‐

te d  wh e r e  i n s ta l l e d  i n  ac c o r d an c e  wi th  th e i r  l i s ti n g .

6 . 5 . 2 . 5  S p e c i al  S i tu ati o n s .

6 . 5 . 2 . 5 . 1  O p e n - S i d e d  B u i l d i n gs .

6 . 5 . 2 . 5 . 1 . 1    D e te c to r s  l o c a te d  i n  o p e n -s i d e d  b u i l d i n gs  s h a l l
fo l l o w th e  i n d o o r  s p a c i n g  r u l e s .

6 . 5 . 2 . 5 . 1 . 2    A l i n e  o f d e te c to r s  i n  ac c o r d an c e  wi th  th e  o u td o o r
d e te c to r  s p ac i n g  r u l e s  s h a l l  b e  l o c ate d  a l o n g th e  o p e n  s i d e s  o f
o p e n -s i d e d  b u i l d i n gs .

6 . 5 . 2 . 5 . 2  U n d e r O p e n  G rati n gs .    D e te c to r s  l o c a te d  u n d e r
o p e n  gr a ti n gs  s h al l  b e  s p a c e d  i n  ac c o r d a n c e  wi th  6 . 5 . 2 . 3 .

6 . 5 . 2 . 6  Two  o r M o re  S ys te m s .    Wh e r e  th e r e  a r e  two  o r  m o r e
ad j a c e n t wate r  s p r ay s ys te m s  i n  o n e  a r e a c o n tr o l l e d  b y s e p a r ate

d e te c ti o n  s ys te m s ,  th e  d e te c to r s  o n  e a c h  s ys te m  s h al l  b e  s p ac e d
i n d e p e n d e n tl y as  i f th e  d i vi d i n g l i n e  b e twe e n  th e  s ys te m s  we r e
a wal l  o r  d r aft c u r ta i n .

6 . 5 . 2 . 7 *  Fl am m ab l e  G as  D e te c to rs .

6 . 5 . 2 . 7 . 1    F l am m ab l e  g as  d e te c to r s  s h a l l  b e  l o c ate d  wi th  c o n s i d ‐
e r ati o n  fo r  th e  d e n s i ty o f th e  fammable  ga s  an d  i ts  te m p e r a‐

tu r e  an d  p r o x i m i ty to  e q u i p m e n t wh e r e  l e a ka ge  i s  m o r e  l i ke l y
to  o c c u r.

6 . 5 . 2 . 7 . 2    Ac c e s s  fo r  te s ti n g ,  c a l i b r a ti o n ,  a n d  m ai n te n an c e  o f
fammable  ga s  d e te c to r s  s h al l  b e  p r o vi d e d .

6 . 5 . 2 . 8  Rad i an t E n e rgy- S e n s i n g Fi re  D e te c to rs .    Ra d i a n t
e n e r gy-s e n s i n g  fre  d e te c to r s  s h a l l  b e  s p ac e d  an d  l o c a te d  i n
ac c o r d an c e  wi th  th e i r  l i s ti n g s  an d  m an u fa c tu r e r ’ s  r e c o m m e n ‐

d ati o n s .
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WAT E R S P RAY F I X E D  S YS T E M S  F O R F I RE  P RO T E C T I O N1 5 - 2 0

2 0 2 2  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  fgure/table  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 .

6 . 5 . 3  Ar ran ge m e n t an d  S u p e r vi s i o n  o f S ys te m s .

6 . 5 . 3 . 1  E l e c tri c al  S ys te m s .

6 . 5 . 3 . 1 . 1    Wa te r  s p r ay s ys te m s  th at d e p e n d  o n  e l e c tr i c  th e r m o ‐
s tats ,  r e l ay c i r c u i ts ,  fammable  g as  d e te c to r s ,  o r  o th e r  s i m i l a r
e q u i p m e n t s h a l l  b e  s o  ar r a n ge d  th at s u c h  e q u i p m e n t i s
n o r m al l y e n e r gi z e d  o r  c o m p l e te l y s u p e r vi s e d  i n  a  m an n e r  th a t
wi l l  r e s u l t i n  p o s i ti ve  notifcations  o f a n  ab n o r m a l  c o n d i ti o n  i n
ac c o r d an c e  wi th  NFPA 72 u n l e s s  fa i l u r e  o f th e  d e te c ti o n  s ys te m
re s u l ts  i n  th e  o p e r ati o n  o f th e  wate r  s p r ay s ys te m .

6 . 5 . 3 . 1 . 2    S u p e r vi s i o n  s h al l  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e
tr i p p i n g d e vi c e ,  s o l e n o i d  val ve ,  an d  a n y c o n n e c ti n g wi r i n g .

6 . 5 . 3 . 2  P n e u m ati c  an d  H yd rau l i c  S ys te m s .    P n e u m ati c a l l y an d
h yd r a u l i c al l y o p e r ate d  s ys te m s  s h al l  b e  s u p e r vi s e d  i n  a m an n e r
s u c h  th at fai l u r e  wi l l  r e s u l t i n  p o s i ti ve  notifcation  o f th e  a b n o r ‐
m a l  c o n d i ti o n ,  u n l e s s  th e  fa i l u r e  r e s u l ts  i n  o p e r a ti o n  o f th e
wate r  s p r ay s ys te m .

C h ap te r 7    D e s i gn  O b j e c ti ve s

7 . 1  S ys te m  D e s i gn .

7 . 1 . 1    S ys te m s  s h al l  b e  ar r a n ge d  fo r  au to m ati c  o p e r a ti o n  wi th
s u p p l e m e n ta r y m a n u a l  tr i p p i n g  m e a n s  p r o vi d e d .

7 . 1 . 2    M an u a l  o p e r ati o n  s h al l  b e  p e r m i tte d  wh e r e  a u to m a ti c
o p e r ati o n  o f th e  s ys te m  p r e s e n ts  a h a z a r d  to  p e r s o n n e l .

7 . 1 . 3    M an u a l  o p e r ati o n  o f th e  s ys te m  s h al l  b e  p e r m i tte d
wh e r e  a  s ys te m  i s  i s o l ate d  an d  atte n d e d  b y tr ai n e d  p e r s o n n e l  a t
al l  ti m e s .

7 . 1 . 4    S ys te m s  s h al l  b e  d e s i g n e d  to  ac c o m p l i s h  a t l e a s t o n e  o f
th e  d e s i gn  o b j e c ti ve s  defned  i n  S e c ti o n  4 . 1  an d  i n  a c c o r d a n c e
wi th  S e c ti o n s  7 . 2  th r o u g h  7 . 5 ,  as  ap p l i c ab l e .

7 . 1 . 5    S ys te m s  s h al l  b e  p e r m i tte d  to  h ave  o th e r  d e s i g n  o b j e c ‐
ti ve s  r e q u i r i n g  d i ffe r e n t p r o te c ti o n  wh e r e  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 .

7 . 1 . 6 *    T h e  s ys te m  an d  wa te r  s u p p l i e s  s h a l l  b e  d e s i g n e d  to
ad m i t wa te r  i n to  th e  p i p i n g an d  to  d i s c h a r ge  e ffe c ti ve  wa te r
s p r ay fr o m  al l  o p e n  n o z z l e s  wi th o u t d e l a y.

7 . 1 . 7    T h e  d e s i gn  s h a l l  e n s u r e  th at th e  n o z z l e  s p r a y p atte r n s
m e e t o r  o ve r l a p .

7 . 1 . 8    N o z z l e  s p a c i n g  ( ve r ti c a l l y o r  h o r i z o n tal l y)  s h al l  n o t
e x c e e d  1 0  ft ( 3  m ) .

7 . 1 . 9    N o z z l e s  s h al l  b e  p e r m i tte d  to  e x c e e d  th e  s p a c i n g
r e q u i r e m e n ts  o f 7 . 1 . 8  wh e r e  l i s te d  fo r  s p ac i n g e x c e e d i n g  1 0  ft
( 3  m ) .

7 . 1 . 1 0  S i z e  o f S ys te m  an d  Wate r D e m an d .

7 . 1 . 1 0 . 1 *    A s i n gl e  s ys te m  s h al l  n o t p r o te c t m o r e  th an  o n e  fre
ar e a.

7 . 1 . 1 0 . 2 *    T h e  n u m b e r  o f s ys te m s  e x p e c te d  to  o p e r a te  s i m u l ta‐
n e o u s l y s h a l l  b e  d e te r m i n e d  b y e val u a ti n g th e  fo l l o wi n g  fac to r s :

( 1 ) P o s s i b l e  fow o f b u r n i n g  l i q u i d s  b e twe e n  ar e as  b e fo r e  o r
d u r i n g o p e r a ti o n  o f th e  wa te r  s p r a y s ys te m s

( 2 ) P o s s i b l e  fow o f h o t g as e s  b e twe e n  fre  ar e as  th a t c o u l d
a c tu ate  a d j o i n i n g s ys te m s ,  th e r e b y i n c r e as i n g d e m a n d

( 3 ) F l am m ab l e  ga s  d e te c ti o n  s e t to  a u to m a ti c a l l y a c tu a te
s ys te m s

( 4 ) M an u al  o p e r a ti o n  o f m u l ti p l e  s ys te m s
( 5 ) O th e r  fac to r s  th at wo u l d  r e s u l t i n  o p e r ati o n  o f s ys te m s

o u ts i d e  o f th e  p r i m ar y fre  a r e a

7 . 1 . 1 0 . 3    T h e  h yd r au l i c al l y d e s i g n e d  d i s c h ar g e  r ate  fo r  a s i n gl e
s ys te m  o r  m u l ti p l e  s ys te m s  d e s i gn e d  to  o p e r a te  s i m u l tan e o u s l y

s h a l l  n o t e x c e e d  th e  a va i l ab l e  wa te r  s u p p l y.  (See 9. 2. 1 . )

7 . 2  E x ti n gui s h m e n t.

7 . 2 . 1  G e n e ral .

7 . 2 . 1 . 1  D e s i gn  O b j e c ti ve .    S ys te m s  s h al l  b e  d e s i gn e d  s o  th at
e x ti n g u i s h m e n t s h al l  b e  ac c o m p l i s h e d  an d  a l l  p r o te c te d  s u r fa‐

c e s  s h a l l  b e  c o o l e d  to  p r e ve n t fashback  o c c u r r i n g  afte r  th e
s ys te m  i s  s h u t o ff.

7 . 2 . 1 . 2 *  E x ti n gu i s h m e n t M e th o d s .    E x ti n gu i s h m e n t o f fres  b y
wate r  s p r ay s h al l  b e  a c c o m p l i s h e d  b y o n e  o r  a c o m b i n ati o n  o f

th e  fo l l o wi n g  m e th o d s :

( 1 ) S u r fa c e  c o o l i n g
( 2 ) S m o th e r i n g b y p r o d u c e d  s te am
( 3 ) Emulsifcation
( 4 ) D i l u ti o n
( 5 ) O th e r  fac to r s

Δ 7 . 2 . 1 . 3 *  D e s i gn  D e n s i ty.    A ge n e r a l  r a n ge  o f wate r  s p r ay a p p l i ‐
c a ti o n  r a te s  th a t s h al l  ap p l y to  m o s t o r d i n a r y c o m b u s ti b l e  s o l i d s

o r  l i q u i d s  s h a l l  b e  fr o m  0 . 1 5  gp m / ft2  to  0 . 5 0  g p m / ft2  [ 6 . 1  ( L /
m i n ) / m 2  to  2 0 . 4  ( L / m i n ) / m 2 ]  o f p r o te c te d  s u r fac e .

7 . 2 . 1 . 3 . 1    T h e  specifc  d e s i g n  d e n s i ty fo r  e x ti n g u i s h m e n t s h a l l
b e  b as e d  o n  te s t d ata o r  kn o wl e d g e  c o n c e r n i n g  c o n d i ti o n s  s i m i ‐
l ar  to  th o s e  th at wi l l  ap p l y i n  th e  a c tu al  i n s tal l a ti o n .

7 . 2 . 2  C ab l e  Trays  an d  C ab l e  Ru n s .

7 . 2 . 2 . 1 *    Wh e r e  i n s u l ate d  wi r e  a n d  c a b l e  o r  n o n m e ta l l i c
tu b i n g i s  to  b e  p r o te c te d  b y a n  au to m ati c  wa te r  s p r ay ( o p e n
n o z z l e )  s ys te m  d e s i gn e d  fo r  e x ti n gu i s h m e n t o f fre  th at o r i g i ‐

n ate s  wi th i n  th e  c ab l e  o r  tu b e ,  th e  s ys te m  s h al l  b e  h yd r a u l i c al l y
d e s i g n e d  to  i m p i n ge  wate r  d i r e c tl y o n  e ac h  tr a y o r  g r o u p  o f
c a b l e s  o r  tu b e s  at a  n e t r ate  o f 0 . 1 5  gp m / ft2  [ 6 . 1  ( L / m i n ) / m 2 ]
o n  th e  p r o j e c te d  p l an e  c o n tai n i n g th e  c a b l e  o r  tu b i n g tr a y o r
r u n .

7 . 2 . 2 . 2    C a b l e  tr a ys  an d  c ab l e  r u n s  s h al l  b e  p e r m i tte d  to  b e
p r o te c te d  b y o th e r  wate r  s p r ay d e n s i ti e s  an d  m e th o d s  o f a p p l i ‐

c a ti o n  wh e r e  verifed  b y te s ts  an d  wh e r e  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 .

7 . 2 . 2 . 3 *    Au to m a ti c  d e te c ti o n  d e vi c e s  s h al l  d e te c t s m o l d e r i n g
o r  s l o w-to -d e ve l o p  fames.

7 . 2 . 2 . 4    Wh e r e  i t i s  l i ke l y th a t s p i l l s  o f fammable  l i q u i d s  o r
m o l te n  m ate r i a l s  wi l l  e x p o s e  c a b l e s ,  n o n m e tal l i c  tu b i n g ,  an d
tr ay s u p p o r ts ,  th e  d e s i gn  o f p r o te c ti o n  s ys te m s  s h al l  b e  i n

ac c o r d an c e  wi th  th a t specifed  fo r  e x p o s u r e  p r o te c ti o n .  (See
7. 4. 3. 8. )

7 . 2 . 3  B e l t C o n ve yo rs .

7 . 2 . 3 . 1  G e n e ral .

7 . 2 . 3 . 1 . 1    O p e n  n o z z l e s  s h al l  b e  l o c a te d  to  d i r e c t wa te r  s p r ay
o n to  th e  s u r fac e s  to  e x ti n gu i s h  fre  i n  h yd r au l i c  o i l ,  th e  b e l t,
th e  c o n te n ts  o n  th e  b e l t,  o r  th e  d r i ve  u n i t.
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D E S I G N  O B J E C T I VE S 1 5 - 2 1

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  fgure/table  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 2  E d i t i o n

7 . 2 . 3 . 1 . 2    Wa te r  s p r a y i m p i n g e m e n t o n  s tr u c tu r a l  e l e m e n ts
s h a l l  p r o vi d e  e x p o s u r e  p r o te c ti o n  ag ai n s t r a d i an t h e a t o r
i m p i n gi n g fame.

7 . 2 . 3 . 1 . 3    I n te r l o c ks  s h al l  b e  p r o vi d e d  b e twe e n  th e  d e te c ti o n
s ys te m  an d  th e  m ac h i n e r y to  s h u t d o wn  b e l t c o n ve yo r  o p e r a‐
ti o n ,  i n c l u d i n g u p s tr e a m  fe e d .  (See Sections 6. 5 and 7. 7. )

7 . 2 . 3 . 1 . 4    T h e  wa te r  s u p p l y s h a l l  b e  c a p ab l e  o f s u p p l yi n g b o th
th e  d e s i g n  fow r a te  an d  2 5 0  g p m  ( 9 4 6  L / m i n )  fo r  h o s e
s tr e am s  fo r  a m i n i m u m  d u r a ti o n  o f 1  h o u r.

7 . 2 . 3 . 2 *  D ri ve  U n i t.

7 . 2 . 3 . 2 . 1    T h e  wa te r  s p r ay s ys te m  s h al l  b e  i n s tal l e d  to  p r o te c t
th e  d r i ve  r o l l s ,  th e  take -u p  r o l l s ,  th e  p o we r  u n i ts ,  an d  th e
h yd r au l i c -o i l  u n i t.

7 . 2 . 3 . 2 . 2    T h e  n e t r a te  o f wate r  a p p l i c ati o n  fo r  th e  d r i ve  u n i t
s h a l l  b e  n o t l e s s  th an  0 . 2 5  g p m / ft2  [ 1 0 . 2  ( L / m i n ) / m 2 ]  o f r o l l
a n d  b e l t.

7 . 2 . 3 . 3  C o n ve yo r B e l t.

7 . 2 . 3 . 3 . 1 *    T h e  wate r  s p r a y s ys te m  s h a l l  b e  i n s tal l e d  to  a u to ‐
m a ti c a l l y we t th e  to p  b e l t,  i ts  c o n te n ts ,  a n d  th e  b o tto m  r e tu r n

b e l t.

Δ 7 . 2 . 3 . 3 . 2    D i s c h a r ge  p atte r n s  o f wate r  s p r a y n o z z l e s  s h a l l
e n ve l o p ,  at a n e t r ate  o f n o t l e s s  th a n  0 . 2 5  g p m / ft2  [ 1 0 . 2  ( L /
m i n ) / m 2 ] ,  th e  to p  an d  b o tto m  b e l t s u r fac e  a r e a,  c o n ve yo r
s u r fac e s  wh e r e  c o m b u s ti b l e  m ate r i a l s  ar e  l i ke l y to  ac c u m u l ate ,
th e  s tr u c tu r al  p ar ts ,  an d  th e  i d l e r  r o l l s  s u p p o r ti n g  th e  b e l t.

7 . 2 . 3 . 3 . 3    Wa te r  s p r a y s ys te m  p r o te c ti o n  fo r  b e l t c o n ve yo r s
s h a l l  a c c o m p l i s h  e i th e r  o f th e  fo l l o wi n g:

( 1 ) E x te n d  o n to  tr a n s fe r  b e l ts ,  tr an s fe r  e q u i p m e n t,  an d  tr a n s ‐
fe r  b u i l d i n g

( 2 ) I n te r l o c k i n  s u c h  a m an n e r  th a t th e  wa te r  s p r a y s ys te m
p r o te c ti n g  th e  fe e d i n g  b e l t wi l l  au to m ati c a l l y a c tu ate  th e
wate r  s p r ay s ys te m  p r o te c ti n g  th e  frst s e g m e n t o f th e

d o wn s tr e a m  e q u i p m e n t

7 . 3  C o n tro l  o f B u r n i n g.

7 . 3 . 1  G e ne ral .

7 . 3 . 1 . 1 *    A s ys te m  fo r  th e  c o n tr o l  o f b u r n i n g s h al l  o p e r a te  a s
i n te n d e d  u n ti l  th e r e  h a s  b e e n  ti m e  fo r  th e  b u r n i n g m ate r i a l  to

b e  c o n s u m e d ,  fo r  s te p s  to  b e  take n  to  s h u t o ff th e  fow o f l e a k‐
i n g  m a te r i al ,  o r  u n ti l  th e  b u r n i n g  m ate r i al  c a n  b e  o th e r wi s e
e x ti n g u i s h e d .

7 . 3 . 1 . 2    N o z z l e s  s h al l  b e  p o s i ti o n e d  to  i m p i n g e  wa te r  d i r e c tl y
o n  th e  a re as  o f th e  s o u r c e  o f fre  a n d  wh e r e  s p i l l s  ar e  l i ke l y to

s p r e ad  o r ac c u m u l ate .

7 . 3 . 1 . 3    T h e  wate r  a p p l i c a ti o n  r ate  s h a l l  b e  at a  n e t r a te  o f n o t
l e s s  th an  0 . 5 0  g p m / ft2  [ 2 0 . 4  ( L / m i n ) / m 2 ]  o f p r o te c te d  a r e a.

7 . 3 . 2 *  P u m p s ,  C o m p re s s o rs ,  an d  Re l ate d E q u i p m e n t.    P u m p s
o r  o th e r  d e vi c e s  th at h a n d l e  fammable  l i q u i d s  o r  g as e s  s h a l l

h ave  th e  s h afts ,  s e al s ,  an d  o th e r  c r i ti c al  p a r ts  e n ve l o p e d  b y
d i r e c te d  wa te r  s p r ay at a n e t r ate  o f n o t l e s s  th a n  0 . 5 0  g p m / ft2

[ 2 0 . 4  ( L / m i n ) / m 2 ]  o f p r o j e c te d  s u r fa c e  ar e a  o f th e  e q u i p ‐
m e n t.

7 . 3 . 3  Fl am m ab l e  an d  C o m b u s ti b l e  L i q u i d  P o o l  Fi re s .    Wa te r
s p r ay s ys te m s  d e s i gn e d  to  c o n tr o l  p o o l  fres  r e s u l ti n g fr o m  a
fammable  o r  c o m b u s ti b l e  l i q u i d  s p i l l  fre  s h al l  b e  d e s i g n e d  to

a p p l y a  n e t r a te  o f n o t l e s s  th an  0 . 3 0  gp m / ft2  [ 1 2 . 2
( L / m i n ) / m 2 ]  o f p r o te c te d  ar e a.

7 . 4  E x p o s u re  P ro te c ti o n .

7 . 4 . 1 *  G e n e ral .    A s ys te m  fo r  e x p o s u r e  p r o te c ti o n  s h a l l  o p e r ‐
a te  a s  i n te n d e d  fo r  th e  a n ti c i p a te d  d u r ati o n  o f th e  e x p o s u r e
fre.

7 . 4 . 2 *  Ve s s e l s .

7 . 4 . 2 . 1    Wa te r  s p r a y s h a l l  b e  a p p l i e d  to  ve s s e l  s u r fac e s  ( i n c l u d ‐
i n g  to p  an d  b o tto m  s u r fa c e s  o f ve r ti c al  ve s s e l s )  a t a n e t r ate  o f
n o t l e s s  th a n  0 . 2 5  gp m / ft2  [ 1 0 . 2  ( L / m i n ) / m 2 ]  o f e x p o s e d

s u r fac e .

7 . 4 . 2 . 2 *    Wh e r e  r u n d o wn  i s  c o n te m p l ate d ,  th e  d i s ta n c e
b e twe e n  n o z z l e s  a t d i ffe r e n t l e ve l s  o r  e l e va ti o n s ,  p r o te c ti n g

ve r ti c al  o r  i n c l i n e d  s u r fac e s ,  s h al l  n o t e x c e e d  1 2  ft ( 3 . 7  m )  a s
m e a s u r e d  a l o n g th e  s u r fac e .

7 . 4 . 2 . 3 *    T h e  h o r i z o n tal  d i s tan c e  b e twe e n  n o z z l e s  s h al l  b e
s u c h  th at s p r a y p atte r n s  m e e t o r  o ve r l ap  a t th e  p r o te c te d

s u r fac e .

7 . 4 . 2 . 4    S p h e r i c a l  o r  h o r i z o n ta l  c yl i n d r i c a l  s u r fa c e s  b e l o w th e
ve s s e l  e q u ato r  s h a l l  n o t b e  c o n s i d e r e d  we ttab l e  fr o m  r u n d o wn .

7 . 4 . 2 . 5    Wh e r e  p r o j e c ti o n s  ( m a n h o l e  fanges,  p i p e  fanges,
s u p p o r t b r ac ke ts ,  r e l i e f val ve s ,  e tc . )  wi l l  o b s tr u c t wa te r  s p r a y

c o ve r ag e ,  i n c l u d i n g  r u n d o wn  o n  ve r ti c al  s u r fac e s ,  a d d i ti o n al
n o z z l e s  s h a l l  b e  i n s tal l e d  ar o u n d  th e  p r o j e c ti o n s  to  m a i n tai n

th e  we tti n g p atte r n  th at o th e r wi s e  wo u l d  b e  s e r i o u s l y i n te r r u p ‐
te d .

7 . 4 . 2 . 6    Al l  u n i n s u l a te d  ve s s e l  s ki r ts  an d  an y u n i n s u l ate d  s te e l
s a d d l e s  gr e a te r  th an  1 2  i n .  ( 3 0 5  m m )  h i gh  a t th e  l o we s t p o i n t
s h a l l  h ave  wa te r  s p r ay a p p l i e d  o n  o n e  e x p o s e d  ( u n i n s u l ate d )

s i d e ,  at a n e t r a te  o f n o t l e s s  th an  0 . 2 5  gp m / ft2  [ 1 0 . 2
( L / m i n ) / m 2 ] .

7 . 4 . 3  S tr u c ture s  an d  M i s c e l l an e o u s  E q u i p m e n t.

7 . 4 . 3 . 1 *  H o ri z o n tal  S tr u c tural  S te e l .    H o r i z o n tal ,  s tr e s s e d
( p r i m a r y)  s tr u c tu r al  s te e l  m e m b e r s  s h al l  b e  p r o te c te d  b y

n o z z l e s  an d  p i p i n g  o f s u c h  s i z e  a n d  a r r an g e m e n t to  d i s c h ar g e  a
n e t r ate  o f n o t l e s s  th an  0 . 1 0  gp m / ft2  [ 4 . 1  ( L / m i n ) / m 2 ]  o ve r

th e  we tte d  a r e a,  as  p e r  F i gu r e  7 . 4 . 3 . 1 .

7 . 4 . 3 . 2    H o r i z o n tal  s tr u c tu r al  s te e l  th at h a s  b e e n  e n c as e d  i n
fre-resistant i n s u l a ti n g m a te r i al  to  p r o vi d e  a l e ve l  o f fre  r e s i s t‐

an c e  a c c e p ta b l e  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  s h al l  n o t
r e q u i r e  wa te r  s p r a y p r o te c ti o n .

7 . 4 . 3 . 3  Al te r n ati ve  E n gi n e e ri n g An al ys i s  fo r H o ri z o n tal  S tr u c ‐
tu ral  S te e l .    H o r i z o n ta l  s tr u c tu r a l  s te e l  s h a l l  n o t r e q u i r e  wate r
s p r ay e x p o s u r e  p r o te c ti o n  wh e r e  a l l  o f th e  fo l l o wi n g ar e  m e t:

Wetted

surface

FI G U RE  7 . 4 . 3 . 1   We tte d  S u r fac e  o f a S tr u c tural  M e m b e r ( a
b e am  o r c o l u m n ) .

Full document details: NFPA 15 2022

http://www.avadocuments.com/doc/nfpa-15-2022
http://www.avadocuments.com/doc/nfpa-15-2022

