
T !"#" $

T !"%&

www.karasus.com



w
w
w
.k
a
ra
s
u
s
.c
o
m

96

DN

D K L No / Size A B1 B2
C1
*

C2
C3

C4 E F
G 

max
H1 H2 H3 N1 N2 N3 R S

 !"#$%&'('%) Flange Type

01,02,05,11,12,13,21
11
21
**

01
12
32

02
01
02
04

11
12
13
21

05 02 32 05
12
13

11 11 11
12
13

21

11
12
12
21

11

 ! "# #!   $%& !  "'(  )'! (  (  (  ( *  ! + (! () , (, (# (! $  ')
 # )! ##   $%& ! ( '* (('! (#  (  (  ( *  ! + (! *! , *! *! (, $ ('!
(! -! ,#   $%& ! (,'- ("'# *  $  $  $ $  ! + ($ *( , *) $! *$ $ ('*
(#  !! "#   $%& ! **'" *$'# *)  $  $  $ $  ! + ($ *# , $( #! $$ $ (',
*(  (! -!  $ $%& ( $('$ $*'# $,  ,  $  $ #  ! + (, *# , ## ,! #$ , (',
$!  *!  !!  $ $%& ( $)'* $-'# #*  ,  $  $ #  ! + (, *) " ,( "! ,$ , (',
#!  $!   !  $ $%& ( ,!'* , '# ,#  ,  $  $ #  ( + () *) ) "$ )! "$ , ('-
,#  ,!  *!  $ $%& ( ",' ""'# )  ,  $  $ ,  ( ## *( *) - ))  !! -$ , ('-
)!  -!  #!  ) $%& , ))'- -!'# -$  )  ,  , ,  ( "! *$ $(  !  !(   !   ! ) *'(
 !! ( !  "!  ) $%& ,   $'*   ,'!  (!  )  ,  , ,  $ -! $! $#  !  *!  *!  *! ) *',
 (# ($! (!!  ) )%& ,  *-'"  $ '#  $# (!  )  ) ,  $   # $$ $)  !  ##  ,!  ,! ) $'!
 #! (,# ((#  ) )%& ,  ,)'*  "!'#  "$ (!  )  ) ,  $  $! $$ $)  (  )$  )#  )(  ! $'#
(!! *(! ()!  ) )%& , ( -' (( '# ((, (( (! (! ,  ,  -! $$ ##  # (*, ($! (*)  ! #'-
(#! *"# **#  )  (%& , ("*'! (",'# () ($ (( (( )  ) (*# $$ ,!  # (-! (-# ()$  ( ,'*
*!! $$! *-# ((  (%&(! *(*'- *("'# *** ($ (( (( )  ) ()# $$ ,(  # *$( *## *$(  ( "' 
*#! $-! $$# ((  (%&(! *##', *#-'# *,# (, (( (( )  ) **! + ,(  # *)# + *-(  ( "' 
$!! #$! $-# ((  ,%&(! $!,'$ $  '! $ , () (( (( ) (! *)! + ,#  # $*) + $$(  ( "' 
$#! #-# ##! ((  ,%&(! $#"'! $,('! $," *! (( ($ ) (! $(# + ,#  # $-( + $-$  ( "' 
#!! ,$# ,!! (( (!%&(! #!)'! # *'# # - *! ($ ($ ) (( $"# + ,)  # #*) + #$$  ( "' 
,!! "## "!# (, (!%&($ , !'! , ,'# ,(( *( *! *! ) (( #"# + "!  , ,$! + ,$(  ( "' 
"!! ),! ) ! (, ($%&($ "  '! + + + ($ $! + + ,"! + "!  , "$! + "$,  ( "' 
)!! -"# -(! *! ($%&(" ) *'! + + + ($ $$ + + ""! + "!  , )$( + )#!  ( "' 
-!!  !"#  !(! *! ($%&(" - $'! + + + (, $) + + ),! + "!  , -$( + -#!  ( "' 
 !!!   "#   (! *! ()%&("  ! ,'! + + + (, #( + + -,! + "!  ,  !$# +  !#!  , "' 
 (!!  $!#  *$! ** *(%&*!  ( -'! + + + () ,! + +   ,! + -! (!  ($) +  (,$  , )'!
 $!!  ,*!  #,! *, *,%&**  $(('! + + + *( ,) + +  *$, + -! (!  $#( +  $)!  , )'!
 ,!!  )*!  ",! *, $!%&**  ,(,'! + + + *$ ", + +  #$, + -! (!  ,## +  ,)!  , -'!
 )!! (!$#  -"! *- $$%&*,  )(-'! + + + *, )$ + +  "$, +  !! (!  )## +  )")  ,  !'!
(!!! ((,# ( )! $( $)%&*- (!*('! + + + *) -( + +  -#! +   ! (# (!#) + (!)(  ,   '!
((!! ($"# (*-! $( #(%&*- (!*#'! + + + $( + + + + +   # (# ((,! + +  )  ('!
($!! (,)# (,!! $( #,%&*- ($*)'! + + + $$ + + + + +  (# (# ($,( + +  )  *'!
(,!! (-!# (" ! $) ,!%&$# (,(!'! + + + $, + + + + +  *! (# (,,# + +  )  $'!
()!! *  # *!(! $) ,$%&$# ()(!'! + + + $) + + + + +  *# *! (),# + +  )  #'!
*!!! ** # *((! $) ,)%&$# *!(!'! + + + #! + + + + +  $! *! *!,) + +  )  ,'!
*(!! *#(# *$*! $) "(%&$# *((!'! + + + #$ + + + + +  #! *! *("( + + (!  ,'!
*$!! *"*# *,$! $) ",%&$# *$(!'! + + + #, + + + + +  ,! *# *$"# + + (!  )'!
*,!! *-"! *),! #, )!%&#( *,(!'! + + + ,! + + + + +  ,# *# *,") + + (!  )'!

 !"#''''(" )*'+",-"%$.

           Flange Diamensions

/0)'%)'123451
*
+,

'#
"!
%-
"(

%%
N

om
in

al
 D

ia
m

et
er

&./%01%%%%%%%%%%%%%%&./%02%'#%32%%%%%%%%&./%02%'#%33          

TYP 01                               TYP 02 in 32                     TYP 02 in 33 

&./%04%'#%34%%%%%%%%%%%%&./%05%%%%%%%%%%%%%&./%11%%%%%%%%%%%%%%%%%%%%%%%&./%12%%%%%%%%%%%%%%%%%%&./%21
   TYP 04 in 34                          TYP 05                         TYP 11                                             TYP 12                                   TYP 21



w
w
w
.k
a
ra
s
u
s
.c
o
m

97

 !"$%'''(" )*'+",-"%$.

    Flange Diamensions

/0)'%)'123451

DN

D K L No / Size A B1 B2 B3 C1 C2 C3 C4 E F
G

max
H1 H2 H3 N1 N2 N3 R S

 !"#$%&'('%)%Flange Type

01,02,05,11,12,21
11
21*
34

01
12
32

02 04
01
02
04

11
12

21 05
02
04

32
34

05 12
11
34

11
34

11
34

12 21
11
12
21

11
34

 !

./0$!012.324205267/78
SEE PN 40 DIMENSIONS

 #
(!
(#
*(
$!
#!

./0 ,012.324205267/78
SEE PN 16 DIMENSIONS

,#
)!

 !!

 (#

 #!
(!! *$! (-# (( )%&(! ( -' (( '# ((, ($! ($ ($ ($ ($ , (!  -! $$ ,(  , (*$ ($, ($,  ! #'-
(#! *-# *#! ((  (%&(! ("*'! (",'# () (-$ (, (, (, (, ) (( (*# $, ,)  , (-( (-) (-)  ( ,'*
*!! $$# $!! ((  (%&(! *(*'- *("'# *** *$) (, (, (, (, ) (( ()# $, ,)  , *$( *#! *$)  ( "' 
*#! #!# $,! ((  ,%&(! **#', *#-'# *,# $!! () (, (, (, ) (( **! #* ,)  , *)# $!! $!)  ( "' 
$!! #,# # # (,  ,%&($ $!,'$ $  '! $ , $#! *( (, (, (, ) ($ *)! #" "(  , $$! $#, $#,  ( "' 
$#! , # #,# (, (!%&($ $#"'! $,('! $," $-) *, () () () ) ($ $(# ,* "(  , $)) #!( #!(  ( "' 
#!! ,"! ,(! (, (!%&($ #!)'! # *'# # - ##! *) () () () ) (, $"# ," "#  , #$( ##- ##-  ( "' 
,!! ")! "(# *! (!%&(" , !'! , ,'# ,(( ,#! $( *$ *$ *$ ) (, #"# "# )!  ) ,$( ,#) ,#)  ( "' 
"!! )-# )$! *! ($%&(" "  ' + + + + *! *$ *) + + ,"! + )!  ) "$, + ""(  ( )'!
)!!  ! # -#! ** ($%&*! ) * + + + + *( *, $( + + ""! + -!  ) )#! + )",  ( )'!
-!!    #  !#! ** ()%&*! - $ + + + + *$ *) $, + + ),! + -# (! -#! + -",  (  !'!
 !!!  (*!   ,! *, ()%&**  ! , + + + + *$ *) #( + + -,! + -# (!  !#( +  !)!  ,  !'!
 (!!  $##  *)! *- *(%&*,  ( - + + + + *) $$ ,! + +   ,! +   # (#  (#, +  (-(  ,   '!
 $!!  ,"#  #-! $( *,%&*-  $(( + + + + $( $) + + +  *$, +  (! (#  $,! +  $-,  ,  ('!
 ,!!  - #  )(! $) $!%&$#  ,(, + + + + $, #( + + +  #$, +  *! (# $,,, +  " (  ,  $'!
 )!! (  # (!(! $) $$%&$#  )(- + + + + #! #, + + +  "$, +  $! *! $),) +  - !  ,  #'!
(!!! (*(# ((*! $) $)%&$# (!*( + + + + #$ ,! + + +  -#! +  #! *! (!"( + ( (!  ,  ,'!
((!! (##! ($$! #, #(%&#( ((*# + + + + #) + + + + + +  ,! *# (("# + +  )  )'!
($!! (",! (,#! #, #,%&#( ($*) + + + + ,( + + + + + +  "! *# ($") + +  ) (!'!
(,!! (-,! ()#! #, ,!%&#( (,(! + + + + ,, + + + + + +  )! $! (,)! + +  ) (('!
()!! * )! *!"! #, ,$%&#( ()(! + + + + "! + + + + + +  -! $! ())( + +  ) (('!
*!!! *$!# *(-! ,( ,)%&#, *!(! + + + + "# + + + + + + (!! $# *!)# + +  ) ($'!

*
+,

'#
"!
%-
"(

%%
N

om
in

al
 D

ia
m

et
er

&./%01%%%%%%%%%%%%%%&./%02%'#%32%%%%%%%%&./%02%'#%33          

TYP 01                               TYP 02 in 32                     TYP 02 in 33 

&./%04%'#%34%%%%%%%%%%%%&./%05%%%%%%%%%%%%%&./%11%%%%%%%%%%%%%%%%%%%%%%%&./%12%%%%%%%%%%%%%%%%%%&./%21
   TYP 04 in 34                          TYP 05                         TYP 11                                             TYP 12                                   TYP 21



w
w
w
.k
a
ra
s
u
s
.c
o
m

98

DN

D K L No /09:;< A B1 B2 B3 C1 C2 C3 C4 E F
G 

max
H1 H2 H3 N1 N2 N3 R S

 !"#$%&'('%) Flange Type

01,02,05,11,12,21
11
21*
34

01
12
32

02 04
01
02
04

11
12
13

21 05
02
04

32
34

05
12
13

11
34

11
34

11
34

12
13

21

11
12
13
21

11
34

 !

./0$!012.324205267/78
SEE PN 40 DIMENSIONS

 #
(!
(#
*(
$!
#!  ,#  (#  ) $%& , ,!'* , '# ,# ""  -  )  )  ) #  , + () $# ) "$ )$ )$ # ('-
,#  )#  $#  ) ==%& , ",' ""'# ) -, (!  )  )  ) ,  , ## *( $#  ! -(  !$  !$ , ('-
)! (!!  ,!  ) )%& , ))'- -!'# -$  !) (! (! (! (! ,  , "! *$ #!  !  !#   )  (! ) *'(
 !! ((!  )!  ) )%& ,   $'*   ,'!  (!  *$ (( (! (! (! ,  ) -! $! #(  (  *  $!  $! ) *',
 (# (#! ( !  ) )%& ,  *-'"  $ '#  $#  ,( (( (( (( (( ,  )   # $$ ##  (  #,  ,)  "! ) $'!
 #! ()# ($! (( )%&(!  ,)'*  "!'#  "$  )) ($ (( (( (( , (!  $! $$ ##  (  )$  -#  -!  ! $'#
(!! *$! (-# ((  (%&(! ( -' (( '# ((, ($! (, ($ ($ ($ , (!  -! $$ ,(  , (*# ($, ($,  ! #'-
(#! $!# *## (,  (%&($ ("*'! (",'# () (-$ (- (, (, (, ) (( (*# $, "!  , (-( (-) (-,  ( ,'*
*!! $,! $ ! (,  (%&($ *(*'- *("'# *** *$) *( () () () ) ($ ()# $, ")  , *$$ *#! *#!  ( "' 
*#! #(! $"! (,  ,%&($ *##', *#-'# *,# $!! *# *! *! *! ) (, **! #" )(  , *-! $!! $ !  ( )'!
$!! #)! #(# *!  ,%&(" $!,'$ $  '! $ , $#$ *) *( *( *( ) () *)! ,* )#  , $$# $#, $#)  ( )'!
$#! ,$! #)# *! (!%&(" $#"'! $,('! $," #!! $( $! $! $! ) *! $(# ,) )"  , $-! #!( # ,  ( )'!
#!! " # ,#! ** (!%&*! #!)'! # *'# # ! ##, $, $$ $$ $$ ) *( $"# "* -!  , #$) ##- #",  ( )'!
,!! )$! ""! *, (!%&** , !'! , ,'# ,(( ,,! #( #$ #$ #$ ) *( #"# )* -#  ) ,#( ,#) ,-!  ( )')
"!! - ! )$! *, ($%&** "  '! + + + + *, $( $) + + ,"! )*  !!  ) "## ",! ",!  ( )')
)!!  !(# -#! *- ($%&*, ) *'! + + + + *) $( #( + + ""! -!  !# (! )## ),$ ),(  (  !'!
-!!   (#  !#! *- ()%&*, - $'! + + + + $! $$ #) + + ),! -$   ! (! -## -,) -,(  (  !'!
 !!!  (##   "! $( ()%&*-  ! ,'! + + + + $( $, ,$ + + -,!  !!  (! ((  !#)  !"(  !",  ,  !'!
 (!!  $)#  *-! $) *(%&$#  ( -'! + + + + $) #( ", + +   ,! +  *! *!  (,( +  ()(  ,  ('#
 $!!  ,)#  #-! $) *,%&$#  $(('! + + + + #( #) + + +  *$, +  $# *!  $,# +  $)(  ,  $'(
 ,!!  -*!  )(! #, $!%&#(  ,(,'! + + + + #) ,$ + + +  #$, +  ,! *#  ,,) +  ,-,  ,  ,'!
 )!! ( *! (!(! #, $$%&#(  )(-'! + + + + ,( ,) + + +  "$, +  "! *#  )"! +  )-,  ,  "'#
(!!! (*$# ((*! ,( $)%&#, (!*('! + + + + ,, "! + + +  -#! +  )! $! (!"( + ( !!  , (!'!

 !"$#'''(" )*'+",-"%$.

    Flange Diamensions

/0)'%)'123451
*
+,

'#
"!
%-
"(

%%
N

om
in

al
 D

ia
m

et
er

&./%01%%%%%%%%%%%&./%02%'#%32%%%%%%%&./%02%'#%33%%%%%%%%%%%%%%&./%04%'#%34%%%%%%%%%%
TYP 01                         TYP 02 in 32                    TYP 02 in 33                                TYP 04 in 34  

&./%05%%%%%%%%%%%&./%11%%%%%%%%%%%%%%%%%%%%%%&./%12%%%%%%%%%%%%%%%%%&./%21%%%%%%%%%%%%%%%%%%%%%%%%&./%13
TYP 05                      TYP 11                                           TYP 12                                 TYP 21                                      TYP 13 



w
w
w
.k
a
ra
s
u
s
.c
o
m

99

DN

D K L *+%)%6'78 A B1 B2 B3 C1 C2 C3 C4 E F
G 

max
H1 H2 H3 N1 N2 N3 R S

 !"#$%&'('%) Flange Type

01,02,05,11,12,21
11
21*
34

01
12
32

02 04
01
02
04

11
12
13

21 05
02
04

32
34

05
12
13

11
34

11
34

11
34

12
13

21

11
12
13
21

11
34

 !

./0$!012.324205267/78
SEE PN 40 DIMENSIONS

 #
(!
(#
*(
$!
#!
,#
)!

 !!

 (#

 #!
(!! *,! * ! *,  (%&($ ( -' (( '# ((, (#! *( *! *! *! , (,  -! #( )!  , ($$ (#, (#(  ! ,'*
(#! $(# *"! *!  (%&(" ("*'! (",'# () *!( *# *( *( *( ) (, (*# ,! ))  ) (-) * ! *!$  ( "' 
*!! $)# $*! *!  ,%&(" *(*'- *("'# *** *#, *) *$ *$ *$ ) () ()# ," -(  ) *#( *,$ *,$  ( )'!
*#! ### $-! **  ,%&*! **#', *#-'# *,# $!) $( *) *) *) ) *( **( "(  !! (! *-) $ ) $ )  ( )'!
$!! ,(! ##! *,  ,%&** $!,'$ $  '! $ , $,( $, $! $! $! ) *$ *)! ")   ! (! $#( $"( $"(  ( )')
$#! ,"! ,!! *, (!%&** $#"'! $,('! $," # ! #! $, $, $, ) *, $(# )$   ! (! #!! #(! #(!  ( )')
#!! "*! ,,! *, (!%&** #!)'! # *'# # - #,) #, $) $) $) ) *) $"# -!  (# (! ##) #)! #)!  (  !'!
,!! )$# ""! *- (!%&*, , !'! , ,'# ,(( ,"! ,) #) #) #) ) $! #"#  !!  (# (! ,,! ,)$ ,)$  (   '!
"!! -,! )"# $( ($%&*- "  ' + + + + $, #! + + + + +  (# (! ",! + ")!  (  ('#
)!!  !)# --! $) ($%&$# ) * + + + + #! #$ + + + + +  *# (( ),$ + ))(  (  $'(
-!!   #)  !-! $) ()%&$# - $ + + + + #$ #) + + + + +  $# ($ -,) + -)(  (  ,'!
 !!!  *(!  ( ! #, ()%&#(  ! , + + + + #) ,( + + + + +  ## ($  !"! +  !),  ,  "'#
 (!!  #*!  $(! #, *(%&#(  ( - + + + + + "! + + + + + + + + +  (-,  ) +
 $!!  "##  ,$! ,( *,%&#,  $(( + + + + + ", + + + + + + + + +  #!)  ) +
 ,!!  -"#  ),! ,( $!%&#,  ,(, + + + + + )$ + + + + + + + + +  "(, (! +
 )!! ( -# (!"! "! $$%&,$  )(- + + + + + -! + + + + + + + + +  -(! (! +
(!!! ($(# (*!! "! $)%&,$ (!*( + + + + + -, + + + + + + + + + ( #! (! +

 !"&''''(" )*'+",-"%$.

    Flange Diamensions

/0)'%)'123451
*
+,

'#
"!
%-
"(

%%
N

om
in

al
 D

ia
m

et
er

&./%01%%%%%%%%%%%%%%&./%02%'#%32%%%%%%%%&./%02%'#%33          

TYP 01                               TYP 02 in 32                     TYP 02 in 33 

&./%04%'#%34%%%%%%%%%%%%&./%05%%%%%%%%%%%%%&./%11%%%%%%%%%%%%%%%%%%%%%%%&./%12%%%%%%%%%%%%%%%%%%&./%21
   TYP 04 in 34                          TYP 05                         TYP 11                                             TYP 12                                   TYP 21



w
w
w
.k
a
ra
s
u
s
.c
o
m

100

DN

D K L *+%)%6'78 A B1 B2 B3 C1 C2 C3 C4 E F
G 

max
H1 H2 H3 N1 N2 N3 R S

 !"#$%&'('%) Flange Type

01,02,05,11,12,13,21
11
21*
34

01
12
32

02 04
01
02
04

11
12
13

21 05
02
04

32
34

05
12
13

11
34

11
34

11
34

12
13

21

11
12
13
21

11

 ! -! ,!  $ $%& (  "'(  )'! ( *  $  ,  ,  , *  ( + (( *# , () *! () $  ')

 # -# ,#  $ $%& ( ( '* (('! (# *#  $  ,  ,  , *  ( + (( *) , *( *# *( $ ('!

(!  !# "#  $ $%& ( (,'- ("'# * $(  ,  )  )  ) $  $ + (, $! , $! $# $! $ ('*

(#   # )#  $ $%& ( **'" *$'# *) $-  ,  )  )  ) $  $ + () $! , $, #( #( $ (',

*(  $!  !!  ) $%& , $('$ $*'# $" #-  )  )  )  ) #  $ + *! $( , #, ,! ,! , (',

$!  #!   !  ) $%& , $)'* $-'# #* ,"  )  )  )  ) #  $ + *( $# " ,$ "! "! , (',

#!  ,#  (#  ) $%& , ,!'* , '# ,# "" (! (! (! (! #  , + *$ $) ) "# )$ )$ , ('-

,#  )#  $#  ) )%& , ",' ""'# ) -, (( (( (( (( ,  , ## *) #(  ! -!  !$  !$ , ('-

)! (!!  ,!  ) )%& , ))'- -!'# -$   $ ($ ($ ($ ($ ,  ) "! $! #)  (  !#   )  (! ) *'(

 !! (*#  -! (( )%&(!   $'*   ,'!  (!  *) (, ($ ($ ($ , (! -! $$ ,#  (  *$  $#  $( ) *',

 (# ("! ((! (, )%&($  *-'"  $ '#  $#  ,, () (, (, (, , ((   # $) ,)  (  ,(  "!  ,( ) $'!

 #! *!! (#! (, )%&($  ,)'*  "!'#  "$  -$ *! () () () , ($  $! #( "#  (  -( (!!  -(  ! $'#

(!! *"# *(! *!  (%&(" ( -' (( '# ((, (#! *, *$ *$ *, , ()  -! #( ))  , ($$ (,! (#$  ! ,'*

(#! $#! *)# **  (%&*! ("*'! (",'# () * ( $( *) *) *) ) *! (*# ,!  !#  ) *!, * ( * (  ( "' 

*!! # # $#! **  ,%&*! *(*'- *("'# *** *,) $) $( $( $( ) *$ ()# ,"   #  ) *,( *)! *")  ( )'!

*#! #)! # ! *,  ,%&** *##', *#-'# *,# $ ) #$ $, $, $, ) *, **! "(  (# (! $!) $($ $*(  ( )')

$!! ,,! #)# *-  ,%&*, $!,'$ $  '! $ , $"( ,! #! #! #! ) $( *)! ")  *# (! $,( $") $-)  (   '!

$#! ,)# , ! *- (!%&*, $#"'! $,('! $," # ! ,, #" #" #" ) $, $(# )$  *# (! #!! #(( #((  (  ('#

#!! "## ,"! $( (!%&*- #!)'! # *'# # - #"( " #" #" #" ) #! $"# -!  $! (! #,( #", #",  (  $'(

,!! )-! "-# $) (!%&$# , !'! , ,'# ,(( ,", )$ "( "( "( ) #$ #"#  !!  #! (! ,,, ,), ,),  (  ,'!

 !"(%'''(" )*'+",-"%$.

    Flange Diamensions

/0)'%)'123451
*
+,

'#
"!
%-
"(

%%
N

om
in

al
 D

ia
m

et
er

&./%01%%%%%%%%%%%&./%02%'#%32%%%%%%%&./%02%'#%33%%%%%%%%%%%%%%&./%04%'#%34%%%%%%%%%%
TYP                             TYP 02 in 32                    TYP 02 in 33                                TYP 04 in 34  

&./%05%%%%%%%%%%%&./%11%%%%%%%%%%%%%%%%%%%%%%&./%12%%%%%%%%%%%%%%%%%&./%21%%%%%%%%%%%%%%%%%%%%%%%%&./%13
TYP 05                      TYP 11                                           TYP 12                                 TYP 21                                      TYP 13 



w
w
w
.k
a
ra
s
u
s
.c
o
m

101

DN

> 
? ?( ?* ?$ w x @ ; A R

./0('# ./0, ./0 ! ./0 ,
mm mm mm mm mm mm mm mm mm mm mm mm ° mm

 !

./
0,
01
2
.3
2
42
05
2
6
7/
78
0

SE
E

 P
N

 6
 D

IA
M

E
N

T
IO

N
S

*#

./0 !!012.32420
5267/78

SEE PN 100 DIMENSIONS

(

$'# $'! ('!

($ *$ *# (* +

('#

 # $! (- *- $! () +
(! #! *, #! # *#

$ B

(# ,! $* #" #) $(
*( "! # ,# ,, #!
$! )! , "# ", ,!
#! -! "* )" )) "(
,#   ! -#  !-   ! -$
)!  ()  !,  (!  (  !#
 !!  $)  #)  #)

#'! $'# ('#

 (-  $-  #!  ()

*(B *

 (#  ")  ))  ))  ##  "#  ",  #$
 #! (!( ( ( ( (  )* (!* (!$  )(
(!! (#) (,) (,) (*- (#- (,! (*)
(#! * ( *(! *(! (-( * ( * * (- 
*!! *,# *"! *") *$* *,* *,$ *$(
*#! $ # $*! $*)

#'# #'! *'!

*-# $( $(( *-$

("B *'#

$!! $,# $)( $-! $$" $"* $"$ $$,
$#! #(! #*( ##! $-" #(* #($ $-,
#!! #"! #)# , ! #$- #"# #", #$)
,!! ,"! ,)# "(# ,$- ,"# ,", ,$)
"!! ""# )!! "-# "# """ "") "#!
)!! ))! -!# -!! )#, ))( ))* )##
-!! -)!  !!#  !!! -, -)" -)) -,!
 !!!  !)!    !    #

,'# ,'! $'!

 !,(  !-(  !-$  !,!

()B $

 (!!  ()!  (-#  **!  **!  (,(  (-(  (-$  (,!
 $!!  $)!  # !  #*#  #*!  $,(  $-(  $-$  $,!
 ,!!  ,-!  " !  ",!  "#!  ,,(  ,-(  ,-$  ,,!
 )!!  )-!  -(!  -,!  -#!  ),(  )-(  )-$  ),!
(!!! (!-! ( (# ( "! ( #! (!,( (!-( (!-$ (!,!

DN

> 
? ?( ?* ?$ w x @ ; A R

./0(# ./0$! ./0,* ./0 !!
mm mm mm mm mm mm mm mm mm mm mm mm ° mm

 !

./0 !!012.324205267/78
SEE PN 100 DIMENSIONS

$!

(

$'# $'! ('!

($ *$ *# (* +

('#

 # $# (- *- $! () +
(! #) *, #! # *#

$ B

(# ,) $* #" #) $(
*( ") # ,# ,, #!
$! )) , "# ", ,!
#!  !( "* )" )) "(
,#  (( -#  !-   ! -$
)!  *)  !,  (!  (  !#
 !!  ,(  ,(  ,(  ,(

#'! $'# ('#

 (-  $-  #!  ()

*(B *

 (#  ))  ))  ))  ))  ##  "#  ",  #$
 #! ( ) ( ) ( ) ( )  )* (!* (!$  )(
(!! (") ()# ()# ()# (*- (#- (,! (*)
(#! **# *$# *$# *$# (-( * ( * * (- 
*!! *-# $ ! $ ! $ ! *$* *,* *,$ *$(
*#! $#! $,# $,# $,#

#'# #'! *'!

*-# $( $(( *-$

("B *'#

$!! #!# #*# #*# #*# $$" $"* $"$ $$,
$#! ### #,! #,! #,! $-" #(* #($ $-,
#!! , # , # , # , # #$- #"# #", #$)
,!! "(! "*# "*# + ,$- ,"# ,", ,$)
"!! )(! + )$! + "# """ "") "#!
)!! -*! + -,! + )#, ))( ))* )##
-!!  !*! +  !"! + -, -)" -)) -,!
 !!!   $! +   )! +

,'# ,'! $'!

 !,(  !-(  !-$  !,!

()B $

 (!!  *#! +  *)! +  (,(  (-(  (-$  (,!
 $!!  #,! + + +  $,(  $-(  $-$  $,!
 ,!!  ")! + + +  ,,(  ,-(  ,-$  ,,!
 )!!  -)# + + +  ),(  )-(  )-$  ),!
(!!! (( ! + + + (!,( (!-( (!-$ (!,!

(" )*'6-7%6'+",-"%$.
       Diamensions of Flange Facing 

/0)'%)'123451

&9/%:;%<=7%>=78>%%%&9/%?;%@+#A"%9=78>'%%%%&9/%@;%B7"#AC%%%%%%%%%%%&9/%<;%D"#"!!C%%%%%%&9/%E;%?+FG%"HC7!C%%%%%%&./% ;%I'F'#A'!'%%%%%%&./%I;%JKF'#L%"HC7!C%%&./%M;%JKF'#L%L'F'#A'!'%    
TYP A: Flat face           TYP B: Raised Face               TYP C: Tongue                  TYP D: Groove                 TYP E: Spigot                 TYP F: Recess             TYP G: O-ring spigot    TYP H: O-ring groove
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/CD:EAF0GAH IJK0GAH 2/97050*,L -MA0NOP<0ECD:EAF0QAFJEFJQ0R<0ASJPFJQTAE 2/97050*,L !MA0NOP<0ECD:EAF0QAFJEFJQ0R<0ASJPFJQTAE

U:EGV UDDV (kg/mt) Nominal thickness and weight/mt (kg/mt) Nominal thickness and weight/mt

Nominal 
Diameter in

External 
Diameter in

#9  !9 9WX<>0$!09 9WX<>0)!9  ! (! *! 9TAE>AP>

inches mm mm. Kg./m. mm. Kg./m mm. Kg./m mm. Kg./m mm. Kg./m mmL Kg./m mm. Kg./m mm. Kg./m

 Y)Z  !'(- + +  '($ !'()  '"* !'*" (''$ !'$", + + + + + +  '"* !'*" 

 Y$Z  *'"( + +  ',# !'$-- ('($ !',$$ *'!( !')!- + + + + + + ('($ !',$$

*Y)Z  "' # + +  ',# !',$! ('* !')#) *'(!  '  ) + + + + + + ('* !')#)

 Y(Z ( '*$  ',# !') $ ('   '! , ('""  '(,! *'"*  ',(! + + + + + + ('""  '(,!

*Y$Z (,',"  ',#  '!*$ ('   '(-) (')"  ',)! *'- (' -! + + + + + + (')"  ',)!

 Z **'$!  ',#  '* ( ('"" (' (# *'*) ('#!! $'## *'(*! + + + + + + *'*) ('#!!

 0 Y$Z $(' ,  ',#  ',"$ ('"" (''"*( *'#, *'*)! $')# $'$,! + + + + + + *'#, *'*)!

 0 Y(Z $)'(,  ',#  '-(, ('"" *' ## *',) $'!#! #'!) #'$!! + + + + + + *',) $'!#!

(Z ,!'**  ',# ('$($ ('"" !'--( *'- #'$*! #'#$ "'$"! + + + + + + *'- #'$*!

(0(Y(Z ",' ! ('  *'"$" *'!# #'*$# #' , )',(! "'!   '$!! + + + + + + #' , )',(!

*Z ))'-! ('  $'#)# *'!# ,'##" #'$-   '()! "',(  #'(#! + + + + + + #'$-   '()!

*0 Y(Z  ! ',! ('  #'("( *'!# "'#(, #'"$  *'#,! )'!)  )',(! + + + + + + #'"$  *'#,!

$Z   $'*! ('  #'-$# *'!# )'$-, ,'!(  ,'!,! )'#, (('(-! + + + + + + ,'!(  ,'!,!

#Z  $ '*! ('"" -',*- *'$!   '"$! ,'## ( '",! -'#( *!'-(! + + + + + + ,'## ( '",!

,Z  ,)'() ('""   '# $ *'$!  $'!*" "'  ()'(*!  !'-" $('#(! + + + + + + "'  ()'(*!

)Z ( -'!) ('""  #'!$- *'", (!'**$ )' ) $('$-!  ('"! ,$'#"! + + ,'*# **'() "'!$ *,') )' ) $('$-!

 ![ ("*'!# *'$! (*'!() $' - ()'(-! -'(" ,!'($!  ('"! ) '$,! + + ,'*# $ '"! "') # -'(" ,!'($!

 (Z *(*')# *'-, * ')!, $'#" *,',** -'#( "*'",!  ('"! -"'*,! + + ,'*# $-',) )'*) ,#' $ -'#( "*'",!

 $Z *##',! *'-) *$'--! $'") $(' !( -'#( ) '( !  ('"!  !"'() ,'*# #$',* "'-( ,"'-) -'#( ) '( -'#( ) '( !

 ,Z $!,'$! $' - $('*#! $'") $)'((! -'#( -*' *!  ('"!  (*' ) ,'*# ,('#) "'-( ""'-! -'#( -*' * -'#( -*' *!

 )Z $#"'(! $' - $"'"!! $'") #$'*!! -'#(  !#'#!  ('"!  *-'!" ,'*# "!'#! "'-( )"')!   ' *  ((' ( -'#(  !#'#!

(!Z #!)'!! $'"" ,!'*(! #'#* ,-'",, -'#(   ,'-"  ('"!  #$'-" ,'*# ")'$" -'#(   ,'-"  ('"!  ## -'#(   ,'-"

((Z ##)')! $'"" ,,' !! #'#* ",'$-! -'#(  ()')-  ('"!  "!'), ,'*# ),'$( -'#(  ()')-  ('"!  "!'), -'#(  ()')-

($Z ,!-',! #'#$ )$' !! ,'*# -,'( # -'#(  $!')  ('"!  ),'"# ,'*# -,'( , -'#(  $!')!  $'"! (!-'#$ -'#(  $!') 

(,Z ,,!'$! + + + + -'#(  #('"*  ('"! (!(',# "'-(  ("'#)  ('" (!(',# + + -'#(  #('"*

()Z "  ',! + + + + -'#(  ,$',#  ('"! ( )'#$ "'-(  *"'#(  ('" ( )'#$  #')) (" '-$ -'#(  ,$',#

*!Z ",('!! ,'*#  (!'#- "'-(  $"'$# -'#(  ",'#"  ('"! (*$'$$ "'-(  $"'$#  ('" (*$'$$  #')) (- ') -'#(  ",'#"

*(Z ) (')! + + + + -'#(  ))'#!  ('"! (#!'** "'-(  #"'*-  ('" (#!'**  #')) *  '," -'#(  ))'#!

*$Z ),*',! + + + + -'#( (!!'$(  ('"! (,,'(( "'-(  ,"'*(  ('" (,('((  #')) ** '#$ -'#( (!!'$(

*,Z - $'$! + + + + -'#( ( ('*$  ('"! ()(' ( "'-(  ""'(,  ('" ()(' (  #')) *# '$ -'#( ( ('*$

8 &" )9 7'/.:.*".'!#$;'+",-'<%' =0$"0:" $0'> )&0?
Stainless Steel Seamy Pipe Sizes & Weights (ANSI)
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ASTM
I7/0\0]9
&AT<P:AF0/C I7/

^
^AP_CE

Min.     Max.

9:
9:F:WCE

MinL00000MaxL

&E
&AENAE<`<
Min.     Max.

P
.XC`HXCP
Min.     Max.

S
9aFHXaP

Min.      Max.

^P
^PCD

Min.   Max.

&C
&CF@_><EaD

Min.      Max.

/:
/:WQ<F

Min.  Max.

2E>

Min.        Max.

9<D<ETA`@CE0
1<F:QF<P:

Cementation 
steels

 L!*! ^0 ! !'!"00000!' $ !' "00000!'*" !'*#00000!',# !'!$# !'!$# !' # ._000!' #00000!'*!

 L!*!( ^0 !0._ !'!,00000!' ( !' #00000!'*# !'(#00000!'#! !'!$# !'!$#

 L!$! ^0 # !' (00000!' ) !' #00000!'*# !'*!00000!',! !'!$# !'!$# ._000!' #00000!'*!

 L!$!* ^0 #0._ !' (00000!' ) !' #00000!'*# !'(#00000!'#! !'!$# !'!$#

 L  ( ^Q0 ! !'!"00000!' $ !' "00000!'*" !'*#00000!',# !'!*# !'!*# !' #

 L  $! ^D0 # !' (00000!' ) !'$! !'*!00000!',! !'!*# !'!(!000!'!$!

 L  $ ^Q0 # !' (00000!' ) !' #00000!'*# !'*!00000!',! !'!*# !'!*#

 L#" *  *0/:^P0, !' !00000!' " !' #00000!'*# !'$!00000!'"! !'!*# !'!*# !',#000!')#  '*#00!'#!

 L,#(* ( 0/:^P&C0( !' "00000!'(* !' #00000!'$! !',!00000!'-! !'!*# !'!*# !'*#000!',# !' #000000!'(# !'$!00!'"!

 L"! #  #0^P0* !' (00000!' ) !' #00000!'$! !'$!00000!',! !'!*# !'!*# !'$!000!'"!

 L" *  ,0&E^P0# !' $00000!' - !' #00000!'$!  '!!00000 '*! !'!*# !'!*# !')!000 ' !

 L" *-  ,0&E^P90# !' $00000!' - !' #00000!'$!  '!!0000 '*! !'!*# !'!(!000!'!*# !')!000 ' !

 L" $" (!0&E^P0# !' "00000!'(( !' #00000!'$!  ' !0000 '$! !'!*# !'!*#  '!!000 '*!

 L" $- (!0&E^P90# !' "00000!'(( !' #00000!'$!  ' !0000 '$! !'!*# !'!(!000!'!*#  '!!000 '*!

7`FAX01<F:QF<P:

Revision steels

 L!$!( ^0(( !' "00000!'($ !'$! !'$!00000!'"! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!$!, ^0(# !'((00000!'(- !'$! !'$!00000!'"! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#! ^0*# !'*(00000!'$! !'$! !'#!00000!')! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#!* ^0$# !'$(00000!'#! !'$! !'#!00000!')! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#  ^0$! !'*"00000!'$$ !'$! !'#!00000!')! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#() ^0*! !'("00000!'*$ !'$! !'#!00000!')! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#*# ^0## !'#(00000!',! !'$! !',!00000!'-! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!#$! ^0#! !'$"00000!'## !'$! !',!00000!'-! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L!,! ^0,! !'#"00000!',# !'$! !',!00000!'-! !'!$# !'!$# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L  # ^Q0(( !' "00000!'($ !'$! !'$!00000!'"! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L  ") ^Q0*! !'("00000!'*$ !'$! !'#!00000!')! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L  ) ^Q0*# !'*(00000!'$! !'$! !'#!00000!')! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L  ), ^Q0$! !'*#00000!'$$ !'$! !',!0000!'-! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L  - ^Q0$# !'$(00000!'#! !'$! !'#!0000!')! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L (!* ^Q0## !'#(00000!',! !'$! !',!0000!'-! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L (!, ^Q0#! !'$#00000!'#$ !'$! !',!0000!'-! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L (( ^Q0,! !'#"00000!',# !'$! !',!0000!'-! !'!*# !'!*# !'$! !' ! !'$! ^Pb&Cb/:c!L,*

 L*#,* $*0^P&C0$ !'$!00000!'$, !' #0000!'$! !',!0000!'-! !'!*# !'!*# !'-!000 '(! !' #00000!'*!

 L#!*) $!0&E0$ !'*,00000!'$$ !'(#0000!'#! !')!00000 ' ! !'!*# !'!*#

 L#"  $!0/:^P0, !'*,00000!'$$ !' #0000!'*# !'$!00000!')! !'!*# !'!*# !'*!000!'"!  '(#00 '"#

 L,#)( *$0^P/:&C0, !'*!00000!'*) !' #0000!'$! !'#!00000!')! !'!*# !'!*#  '*!000 '"! !' #0000!'*!  '*!00 '"!

 L"!*$ *"0^P0$ !'*$00000!'$ !' #0000!'$! !',!00000!'-! !'!*# !'!*# !'-!000 '(!

 L"!*# $ 0^P0$ !'*#00000!'$$ !' #0000!'$! !',!00000!'-! !'!*# !'!*# !')!000 ' !

 L"!*- $ 0^P90$ !'*#00000!'$$ !' #0000!'*# !',!00000!'-! !'!*# !'!(!000!'!*# !')!000 ' !

 L"( ) (#0^P&C0$ !'((00000!'(- !' #0000!'$! !'#!00000!')! !'!*# !'!*# !'-!000 '(! !' #00000!'*!

 L"((! *$0^P&C0$ !'*!00000!'*" !' #0000!'$! !'#!00000!')! !'!*# !'!*# !'-!000 '(! !' #00000!'*!

 L"((# $(0^P&C0$ !'*#00000!'$$ !' #0000!'*# !',!00000!'-! !'!*# !'!*# !')!000 ' ! !' #00000!'(# ^a0&Ad000000!L*!

eAHJ
1<F:QF<P:

Structure steels

 L!!*" 9T0*"+( &Ad00000!' " !'!#! !'!#!

 L!!$$ 9T0$$+( &Ad00000!'( !'!#! !'!#!

 L!!#! 9T0#!+( .AP000000!'*! !'!#! !'!#!

 L!!,! 9T0,!+( .AP000000!'$! !'!#! !'!#!

 L!!"! 9T0"!+( .AP000000!'#! !'!#! !'!#!

 L!#"! 9T0#(+* &Ad00000!'(! &Ad00000!'## &Ad00000 '#! !'!$! !'!$!

eA@
1<F:QF<P:

Spring
steels

 L (* ^Q0," !',#00000!'"( !' #00000!'*# !',!00000!'-! !'!*# !'!*#

 L ($) ^Q0"# !'"!00000!')! !' #00000!'*# !',!00000!')! !'!*# !'!*#

 L (,- ^Q0)# !')!00000!'-! !' #00000!'*# !'$#00000!',# !'!*# !'!*#

 L#!(, ##09:0" !'#(00000!',!  '#!00000 ')! !'"!00000 '!! !'!$# !'!$#

 L#!() ,#09:0" !',!00000!'"!  '#!00000 ')! !'"!00000 '!! !'!*# !'!*#

 L# $( ,!09:&E0# !'##00000!',#  '!!00000 '*! !'-!00000 ' ! !'!#! !'!#!

 L" !) ,!09:^P0" !'#"00000!',#  '#!00000 ')! !'"!00000 '!! !'!*! !'!*!

 L" ", ##0^P0* !'#(00000!'#- !'(#00000!'#! !'"!00000 '!! !'!*! !'!*! !'"!000 '!! f00!L !0000000!L(#

 L) #- #!0^Pf0$ !'$"00000!'## !'$! !'"!00000 ' ! !'!*# !'!*# f00!L !0000000!L(!

 L) , #)0^Pf0$ !'##00000!',( !' #00000!'$! !'"!00000 ' ! !'!*# !'!*#

gTCDAT
1<F:QF<P:
Automat

steels

 L!" # .09&E0() &Ad00000!' $ !'!# !'-!00000 '*! !' !! !'($!000!'*(!

 L!" ) -09&E._0() &Ad00000!' $ !'!# !'-!00000 '*! !' !! !'($!000!'*(! ._000!' #00000!'*!

 L!"*, -09&E0*, &Ad00000!' # !'!#  '!!00000 '#! !' !! !'*(!000!'$!!

 L!"*" -09D/._0*, &Ad00000!' # !'!#  '!!00000 '#! !' !! !'*(!000!'$!! ._000!' #00000!'*!

4aFDAE
1<F:QF<P:
Bearing

steels

 L*#!  !!0^P0( !'-!00000 '!# !' #00000!'*# !'(#00000!'$# !'!*! !'!(# !'$!000!',! !'*! ^a0&Ad000000!L*!

 L*#!#  !!0^P0, !'-!00000 '!# !' #00000!'*# !'(#00000!'$# !'!*! !'!(#  ',#000 ',# !'*! ^a0&Ad000000!L*!

 L*#(!  !!0^P&E0, !'-!00000 '!# !'#!00000!'"!  '!!00000 '(! !'!*! !'!(#  '$!000 ',# !'*! ^a0&Ad000000!L*!

 L*#*,  !!0^P&C0"+* !'-!00000 '!# !'(!00000!'$! !',!00000!')! !'!*! !'!(#  ',#000 '-# !'*! ^a0&Ad000000!L*!

9CSaQ0K:K:PD<
1<F:QF<P:

Cold-Puff
steels

 L  *( ^h0 # !' (00000!' ) !'$! !'(#00000!'#! !'!*# !'!*#

 L  #( ^h0(( !' )00000!'($ !'$! !'*!00000!',! !'!*# !'!*#

 L  "( ^h0*# !'*(00000!'*- !'$! !'#!00000!',! !'!*# !'!*#

 L  -( ^h0$# !'$(00000!'#! !'$! !'#!00000!')! !'!*# !'!*#

iE>jQ`:@CE
1<F:QF<P:
7nd.Anneal

steels

 L  )* ^?0*# !'**00000!'*- !' #00000!'*# !'#!00000!')! !'!(# !'!*#

 L  -* ^?0$# !'$*00000!'$- !' #00000!'*# !'#!00000!')! !'!(# !'!*#

 L ( * ^?0#* !'#!00000!'#" !' #00000!'*# !'$!00000!'"! !'!(# !'!*#

 L ($- ^?0"! !',)00000!'"# !' #00000!'*# !'(!00000!'*# !'!(# !'!*#

,%".:':.96 & "' ) ".7"%$.
      Steel Chemical Analyses
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/#69;*'!;@ $
Saturated Steam Table

&aTFAQ05A`JEG kO`T<PN<0
5A`JEWJ 9JWAQFJQ l;NjF0mAW:D l;NjF06jTF< 7`J0TaTaDa k:;F:07`J nETPCH:

Certain Pressure
Indicator 
Pressure

Temperature
 !"#$%&#&'()*+"  !"#$%&#&,-.. ]<DH<PATaP<0ATT:Ta><

Secret Temperature
nETPCH@

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

P  ! " #$ #% &$ &% '$ '% ( Ss )%

bar bar °C m³/kg m³/kg kg/m³ kg/m³ kcal/kg kcal/kg kcal/kg kcal/kg °K kcal/kg °K

!L! +!L-- ,L"! !L!! !!  * L"!  !!!L!! !L!!", ,L"* ,!!L #-*L$ !L!($* (L $$"

!L!( +!L-)  "L(! !L!! !! ,)L("! ---L!! !L! $,  "L($ ,!$L) #)"L, !L!, ( (L!)$"

!L!* +!L-" (*L"" !L!! !! $#L#*! --"L! !L!((! (*L"- ,!"L" #)*L- !L!)*, (L!$--

!L!$ +!L-, ()L,$ !L!! !! *#L$,! --,L!( !L!()( ()L,# ,!-L) #) L( !L!--) (L!(#*

!L!# +!L-# *(L## !L!! ! ()L"*! --#L!( !L!*$) *(L## ,  L# #"-L! !L  (, (L!!,$

!L!, +!L-$ *#L)( !L!! ! ($L -! --$L!$ !L!$ * *#L) , (L- #""L !L (*(  L--!)

!L!" +!L-* *)L,, !L!! ! (!L-(! --*L!# !L!$") *)L,$ , $L #"#L# !L *($  L-""-

!L!) +!L-( $ L , !L!! !  )L$#! --(L!, !L!#$( $ L $ , #L( #"$L !L $!(  L-,,$

!L!- +!L- $*L$ !L!! !  ,L# ! -- L!) !L!,!, $*L*) , ,L( #"(L) !L $"$  L-#,$

!L ! +!L-! $#L$# !L!! !  $L-#! --!L ! !L!,,- $#L$ , "L! #" L, !L #*)  L-$")

!L ( +!L)) $-L!, !L!! !  (L,!! -))L $ !L!"-$ $-L! , )L# #,-L# !L ,#!  L-*(,

!L $ +!L), #(L ) !L!! !  !L)-! -)"L " !L!- ) #(L * , -L- #,"L) !L "$"  L- -"

!L , +!L)$ #$L-$ !L!! ! -L, ( -),L - !L !$! #$L)) ,( L #,,L( !L )*  L-!)"

!L ) +!L)( #"L$ !L!! !( )L,!# -)$L(# !L  ,( #"L*, ,((L #,$L" !L -!,  L)--!

!L(! +!L)! #-L," !L!! !( "L"-# -)*L() !L ()* #-L, ,(*L #,*L# !L -"$  L)-!*

!L(# +!L"# ,$L#, !L!! !( ,L*(( -)!L*- !L #)( ,$L$- ,(#L #,!L, !L( (!  L)" )

!L*! +!L"! ,)L,) !L!! !( #L*() -")L$" !L )"" ,)L, ,(,L) ##)L( !L(($  L)#,"

!L*# +!L,# "(L(* !L!! !( $L, # -",L#, !L( ," " L,) ,()L( ##,L# !L(*$,  L)$$)

!L$! +!L,! "#L$( !L!! !* $L!,- -"$L,, !L($#) "#L*, ,(-L# ##$L !L($*"  L)**$

!L$# +!L## ")L(" !L!! !* *L,$* -"(L", !L("$# ")L(( ,*!L, ##(L$ !L(# )  L)(*"

!L#! +!L#! )!L), !L!! !* *L*! -"!L)" !L*!(- )!L) ,* L, ##!L) !L(#-(  L) #!

!L,! +!L$! )#L$# !L!! !* (L")* -,)L!# !L*#-* )#L$ ,**L$ #$)L! !L("(  L)!! 

!L"! +!L*! )-L$# !L!! !$ (L$!- -,#L(# !L$ # )-L$* ,*$L- #$#L# !L()*(  L")"$

!L)! +!L(! -(L-- !L!! !$ (L (# -,*L*- !L$"!, -(L-- ,*,L( #$*L( !L(-*!  L"","

!L-! +!L ! -,L ) !L!! !$  L-!$ -, L#$ !L#(#( -,L - ,*"L$ #$ L( !L*! )  L","*

 L!! !L!! --L!- !L!! !$  L"(# -#)L"" !L#"-" --L ( ,*)L# #*-L$ !L*!-,  L"#)"

 L ! !L !  ! L", !L!! !#  L#") -#,L-$ !L,**"  ! L) ,*-L$ #*"L, !L* ,)  L"# !

 L(! !L(!  !$L(# !L!! !#  L$## -##L  !L,)"*  !$L*( ,$!L* #*,L! !L*(*#  L"$$!

 L$! !L$!  !)L"$ !L!! !#  L(#- -#(L*) !L"$$*  !)L)# ,$(L! #**L( !L**#$  L"* #

 L#! !L#!   !L"$ !L!! !#  L )# -#!L#" !L)$"(   !L)" ,$(L) #* L- !L*$!"  L"(,(

 L,! !L,!   (L"* !L!! !#  L   -$)L"" !L-!!   (L)- ,$*L# #*!L, !L*$#-  L"(!-

 L)! !L)!   ,L** !L!! !, !L--# -$,L!"  L!!$)   ,L#$ ,$$L" #()L( !L*##$  L"  #

(L!!  L!!   -L,( !L!! !, !L-!( -$*L$!  L !-   -L)" ,$#L) #(#L- !L*,*)  L"!(-

(L#!  L#!  (,L"- !L!! !" !L"*( -*"L(  L*,,-  ("L(! ,$)L* #( L !L*)(!  L,)# 

*L!! (L!!  *(L-) !L!! !" !L, " -*(L)$  L,( )  **L$! ,#!L* # ,L- !L*-"*  L,"!*

*L#! (L#!  *)L - !L!! !) !L#*$ -("L,$  L)"$$  *)L)! ,# L- # *L !L$ !,  L,#"-

$L!! *L!!  $(L-( !L!! !) !L$" -(*L*, (L ($-  $*L,! ,#*L$ #!-L) !L$((  L,$"$

$L#! *L#!  $"L(! !L!! !- !L$( - -L-, (L*"*,  $)L!! ,#$L" #!,L" !L$*(,  L,*)!

#L!! $L!!  # L  !L!! !- !L*)( - #L"# (L,(!#  #(L ! ,##L) #!*L" !L$$((  L,(-"

#L#! $L#!  #$L"( !L!!  ! !L*$- - (L$ (L),,(  ##L)! ,#,L- #! L !L$# !  L,((-

,L!! #L!!  #)L!) !L!!  ! !L*( -!-L!- *L  ($  #-L*! ,#"L) $-)L# !L$#-  L, # 

,L#! #L#!  , L(( !L!!  ! !L(-* -!#L)! *L$ *!  ,(L,! ,#)L" $-,L !L$,,"  L,!))

"L!! ,L!!  ,$L " !L!!   !L(") -!*L*$ *L#--"  ,#L,! ,#-L $-*L# !L$"*"  L,!(-

"L#! ,L#!  ,,L-" !L!!   !L(,! -!!L!- *L)$ "  ,)L#! ,,!L( $- L" !L$)!*  L#-"$

)L!! "L!!  ,-L, !L!!   !L($# )-"L," $L!)#!  " L*! ,,!L) $)-L# !L$),#  L#-((

)L#! "L#!  "(L ( !L!!  ( !L(* )-$L$# $L*(#*  "*L-! ,, L$ $)"L# !L$-()  L#)"-

-L!! )L!!  "$L#* !L!!  ( !L( - )-(L), $L#,)*  ",L$! ,,(L! $)#L, !L$-)!  L#)("

-L#! )L#!  ",L)* !L!!  ( !L(!) )-!L$" $L)!""  ")L-! ,,(L# $)*L, !L#!*)  L#")*

 !L!! -L!!  ")L!$ !L!!  * !L -) )))L ! #L!$)!  ) L(! ,,*L) $)(L, !L#!)#  L#"$!

 !L#! -L#!  )!L,( !L!!  * !L )- ))#L"$ #L()-#  )*L$! ,,*L- $)!L# !L# **  L#"! 

  L!!  !L!!  )*L(! !L!!  * !L ) ))*L*- #L#* !  )#L,! ,,*L- $")L* !L# )!  L#,, 

  L#!  !L#!  )#L $ !L!!  * !L "$ )) L$# #L""!*  )"L,# ,,$L* $",L" !L#((!  L#,("

 (L!!   L!!  )"L!) !L!!  $ !L ,, )"-L# ,L!!-,  )-L"! ,,$L" $"#L! !L#(,!  L##-(

 (L#!   L#!  ))L-! !L!!  $ !L ,! )""L - ,L($-#  - L,! ,,#L $"*L# !L#*!,  L###-

 *L!!  (L!!  -!L" !L!!  $ !L #$ )"$L)- ,L$)-*  -*L#! ,,#L$ $" L- !L#*#(  L##(,

 *L#!  (L#!  -(L# !L!!  # !L $- )"(L-) ,L"(-!  -#L*! ,,#L" $"!L$ !L#*-  L#$-#

 $L!!  *L!!  -$L*! !L!!  # !L $$ )" L!) ,L-,),  -"L ! ,,,L! $,)L- !L#$*!  L#$,$

 $L#!  *L#!  -#L)* !L!!  # !L *- ),-L#" "L(!"*  -)L)# ,,"L* $,)L# !L#$,"  L#$*#

 #L!!  $L!!  -"L*, !L!!  # !L *$ ),)L!, "L$$,! (!!L,! ,,)L, $,)L! !L##!*  L#$!,

 #L#!  $L#!  -)L-! !L!!  # !L *! ),,L ) "L,)#! (!(L(# ,,"L- $,#L, !L##*)  L#*"-

 ,L!!  #L!! (!!L$* !L!!  , !L (, ),$L*! "L-(*- (!*L-! ,,"L $,*L( !L##"(  L#*# 

 ,L#!  #L#! (! L)- !L!!  , !L (* ),(L$$ )L ,*, (!#L#! ,,"L* $, L) !L#,!#  L#*(,
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 "L!!  ,L!! (!*L*# !L!!  , !L  - ),!L#- )L$!*$ (!"L ! ,,"L# $,!L$ !L#,*)  L#*!!

 "L#!  ,L#! (!$L-! !L!!  , !L  , )#-L  )L,$(( (!)L,! ,,"L" $#-L !L#"(!  L#(",

 )L!!  "L!! (!,L$$ !L!!  " !L  * )#"L,* )L)) ! ( !L ! ,,"L- $#"L) !L#)!  L#(# 

 )L#!  "L#! (!"L,* !L!!  " !L  ! )#,L , -L (( (  L## ,,)L $#,L# !L#")  L#(()

 -L!!  )L!! (!)L) !L!!  " !L !" )#$L"! -L*,** ( *L!! ,,)L( $##L( !L#",  L#(!#

 -L#!  )L#! ( !L ! !L!!  " !L !$ )#(L)) -L,!(- ( $L$! ,,)L$ $#$L! !L#"-  L# )*

(!L!!  -L!! (  L*) !L!!  ) !L !( )# L!, -L)$(# ( #L)! ,,)L# $#(L" !L#)(!  L# ,!

( L!! (!L!! (* L), !L!!  ) !L!-" )$)L )  !L**!, ( )L#! ,,)L" $#!L( !L#)"#  L#  )

((L!! ( L!! ( ,L(* !L!!  ) !L!-* )$#L*  !L) !) (( L(! ,,)L- $$"L" !L#-()  L#!")

(*L!! ((L!! ( )L#* !L!!  - !L!)- )$(L$,   L()," ((*L,! ,,-L $$#L# !L#-")  L#!*)

($L!! (*L!! ((!L"# !L!!  - !L!)# )*-L,*   L""), ((,L ! ,,-L* $$*L( !L,!(,  L#!!!

(#L!! ($L!! (((L-! !L!! (! !L!)( )*,L)(  (L(,-- (()L#! ,,-L$ $$!L- !L,!"$  L$-,(

(,L!! (#L!! (($L-- !L!! (! !L!"- )*$L!*  (L"*)- (*!L)! ,,-L# $*)L" !L, (!  L$-(,

("L!! (,L!! ((,L-- !L!! (! !L!", )* L(,  *L(() (**L!! ,,-L, $*,L, !L, ,*  L$)-(

()L!! ("L!! (()L-) !L!! ( !L!"* )()L#!  *L" "$ (*#L(! ,,-L, $*$L$ !L,(!,  L$)#"

(-L!! ()L!! (*!L)" !L!! ( !L!"! )(,L !  $L(  " (*"L*# ,,-L" $*(L* !L,($)  L$)(#

*!L!! (-L!! (*(L), !L!! ( !L!,) )(*L"(  $L"!#- (*-L#! ,,-L" $*!L( !L,(-!  L$"-*

* L!! *!L!! (*$L#, !L!! (( !L!,, )( L*,  #L )-- ($ L## ,,-L" $()L( !L,*(-  L$"-*

*(L!! * L!! (*,L*# !L!! (( !L!,$ ) -L!!  #L,"$! ($*L,! ,,-L" $(,L !L,*,)  L$"*(

**L!! *(L!! (*)L!, !L!! (( !L!,( ) ,L,,  ,L )$( ($#L## ,,-L" $($L !L,$!,  L$"!*

*$L!! **L!! (*-L"" !L!! (* !L!,! ) $L**  ,L,-$# ($"L#! ,,-L, $((L !L,$$*  L$,"*

*#L!! *$L!! ($ L$ !L!! (* !L!#) ) (L!(  "L ) ( ($-L*# ,,-L, $(!L( !L,$"-  L$,$#

*,L!! *#L!! ($*L!$ !L!! ($ !L!#" )!-L"(  "L,,") (# L(! ,,-L# $ )L* !L,# #  L$, "

*"L!! *,L!! ($$L, !L!! ($ !L!## )!"L$*  )L "-" (#*L!! ,,-L$ $ ,L$ !L,##!  L$#- 

*)L!! *"L!! ($,L " !L!! ($ !L!#$ )!#L #  )L,- , (#$L)! ,,-L* $ $L# !L,#)$  L$#,$

*-L!! *)L!! ($"L,) !L!! (# !L!#( )!(L)-  -L ))* (#,L#! ,,-L( $ (L" !L,, "  L$#,$

$!L!! *-L!! ($-L ) !L!! (# !L!# )!!L,$  -L,)#! (#)L(! ,,-L! $ !L) !L,,$-  L$#,$

$ L!! $!L!! (#!L,* !L!! (# !L!#! "-)L$! (!L -$# (#-L-! ,,)L- $!-L! !L,,)  L$# $

$(L!! $ L!! (#(L!" !L!! (, !L!$) "-,L ) (!L"-*- (, L,! ,,)L) $!"L( !L," (  L$$,*

$*L!! $(L!! (#*L$" !L!! (, !L!$" "-*L-" ( L(( # (,*L(# ,,)L, $!#L$ !L,"$*  L$$*-

$$L!! $*L!! (#$L)" !L!! (, !L!$, "- L"" ( L"*- (,$L-! ,,)L$ $!*L# !L,""*  L$$ #

$#L!! $$L!! (#,L(( !L!! (" !L!$# ")-L)- ((L(#- (,,L$# ,,)L( $! L) !L,)!*  L$*-(

$,L!! $#L!! (#"L#, !L!! (" !L!$$ "))L!( ((L""-! (,)L!! ,,)L! $!!L! !L,)*(  L$*,-

$"L!! $,L!! (#)L)" !L!! (" !L!$* ")#L)# (*L(-$* (,-L,! ,,"L- *-)L* !L,),  L$*$"

$)L!! $"L!! (,!L " !L!! () !L!$( ")*L"! (*L)!-# (" L(! ,,"L" *-,L# !L,))-  L$*($

$-L!! $)L!! (, L$$ !L!! () !L!$ ") L#, ($L*$(, ("(L"! ,,"L# *-$L) !L,- "  L$*!(

#!L!! $-L!! (,(L"! !L!! () !L!$! ""-L$( ($L)"#, ("$L(! ,,"L* *-*L !L,-$$  L$()!

##L!! #$L!! (,)L,) !L!! *! !L!*, ",-L)( ("L#!() () L$! ,,,L( *)$L) !L"!"#  L$ ",

,!L!! #-L!! ("$L(- !L!! *( !L!** ",!L$, *!L(  # ())L$! ,,#L! *",L, !L" -,  L$!")

,#L!! ,$L!! ("-L#$ !L!! ** !L!*! "# L* *(L-"!" (-$L)! ,,*L, *,)L) !L"*   L*-),

"!L!! ,-L!! ()$L$) !L!! *# !L!() "$(L*- *#L"")( *!!L-! ,#(L *, L( !L"$(!  L*)-"

"#L!! "$L!! ()-L " !L!! *, !L!(, "*$L( *)L,#$) *!"L!! ,,!L# *#*L# !L"#($  L*) *

)!L!! "-L!! (-*L,( !L!! *) !L!($ "(,L(( $ L#-"* * (L,! ,#)L- *$,L* !L",(*  L*"* 

)#L!! )$L!! (-(L), !L!! *- !L!(( " )L- $$L,((- * )L(! ,#"L! **)L) !L"" )  L*,#$

-!L!! )-L!! *! L-( !L!! $ !L!( "!)L(( $"L"!-- *(*L,! ,##L ** L# !L") !  L*#",

-#L!! -$L!! *!#L)! !L!! $* !L!(! "!!L() #!L- ,# *()L)! ,#*L( *($L$ !L")-)  L*#!!

 !!L!! --L!! *!-L#* !L!! $# !L! ) ,-(L!$ #$L(!!# **$L!! ,# L * "L !L"-)*  L*$($

  !L!!  !-L!! * ,L#) !L!! $) !L! , ,"#L,) , L!)"$ *$*L!! ,$,L" *!*L" !L) $"  L*("-

 (!L!!   -L!! *(*L # !L!! #) !L! # ,*(L- ,)L*--# *#*L-! ,$ L- ())L! !L)*!,  L* *)

 *!L!!  (-L!! *(-L*! !L!! #, !L! * ,$ L)# ",L**#- *,*L!! ,*,L- ("*L- !L)$#)  L(--)

 $!L!!  *-L!! **#L!- !L!! ,! !L! ( ,(#L*- )$L"$#) *"(L$! ,* L! (#)L, !L),!,  L()#)

 #!L!!  $-L!! *$!L#, !L!! ,# !L!  ,!"L#* -$L**-, *) L"! ,($L- ($*L( !L)"$-  L(" *

 ,!L!!  #-L!! *$#L"$ !L!! "! !L! ! #))L#)  !*L--** *-!L)! , )L* (("L# !L))-(  L(#,$

 "!L!!  ,-L!! *#!L,, !L!! ", !L!!- #,-L$)   #L(!"$ $!!L*! , !L) ( !L# !L-!*#  L($  

 )!L!!  "-L!! *##L*$ !L!! )( !L!!) #$-L #  ()L!#"$ $ !L(! ,!(L#  -(L* !L- ),  L((# 

 -!L!!  )-L!! *#-L)( !L!! -! !L!!" #(#L",  $(L-"-" $(!L$! #-*L(  "(L) !L-*$"  L(!) 

(!!L!!  --L!! *,$L!) !L!!(! !L!!, $-"L#  , L(-!* $* L#! #)(L*  #!L) !L-# $  L ))*

( !L!! (!-L!! *,)L , !L!!( $ !L!!# $,"L(-  )#L#()) $$$L"! #,)L  (*L$ !L-" $  L ,*,

((!L!! ( -L!! *"(L ! !L!!(*- !L!!$ $ )L$ (((L" " $,*L$! #$"L! )*L,  L!!(!  L * !

((#L!! (($L!! *"*L,! !L!!$ (#*L)!" $")L!! #*(L! #$L!  L!((!  L !!!

((#L$! (($L$! *"$L(! !L!!* *()L-$"! #!#L!! #!#L! !L!  L!,!!  L!,!!

/#69;*'!;@ $
Saturated Steam Table

&aTFAQ05A`JEG kO`T<PN<0
5A`JEWJ 9JWAQFJQ l;NjF0mAW:D l;NjF06jTF< 7`J0TaTaDa k:;F:07`J nETPCH:

Certain Pressure
Indicator 
Pressure

Temperature
 !"#$%&#&'()*+"  !"#$%&#&,-.. ]<DH<PATaP<0ATT:Ta><

Secret Temperature
nETPCH@

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

9a
Water

5aXAP
Steam

P  ! " #$ #% &$ &% '$ '% ( Ss )%

bar bar °C m³/kg m³/kg kg/m³ kg/m³ kcal/kg kcal/kg kcal/kg kcal/kg °K kcal/kg °K
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!.$.9"%$' $ &0':#" 6',%<$.9'A !"#&;
Easy Cycling Table Between Modules

5297/10Y0PRESSURE

psi
Inch

Su / Water
60ºF

Inch Hg
Civa / Mercury

32ºF
atm

mm Hg
32ºF

bar Kgf / cm² pascal

psi  ("L"!) (L!*,! !L!,)!$, # L" # !L,)-$) !L!"!*!, ,)-$L)

inç su !L!*,!-  !L!"*$)* (L$##-d !*³  L),,# (L$))$d !*³ (L#*"d !*³ ($)L)$

inç Hg !L$-  #$  *L,!-  !L**$( (#L$ !L**),$ !L!*$#*( **),L$

atm  $L,-,! $!"L - (-L-(  ",!  L! *(#  L!**(*  ! *(#

mm Hg !L! -**, !L#*#") !L!*-*"  L* #"-d !*³   L***(d !*³  L*#-#d !*³  **L*(

bar  $L#!*) $! L), (-L#* !L-),-( "#!L!,(   L! -"(  !!!!!

kgf/cm²  $L((* *-$L ()L-#- !L-,")$ "*#L##- !L-)!,,#  -)!,,L#

pascaF  L$#!*)d !* $L! ),d !*³ (L-#*d !* -L),-(d !*+ "L#!d !*+  !*!  L! -"(d !*!  

m2^i&0Y0VOLUME

inch³ ft³ gallon liter m³

inch³  !L!!!#")" !L!!$*(- !L! ,*)"  L,*)"d !+#

ft³  "()  "L$)!#( ()L* " !L!()* "

gallon (* !L **,)  *L")#$ !L!!*")#$

liter , L!(*"$ !L!*#* # !L(,$ "*  !L!! 

m³ , !(*L"$ *#L* # (,$L "*  !!!  

n/n4oi0Y0ENERGY

Btu ft.lbf calori joule Watt-hour

Btu  !!"# ! $% #&&%"  '%%#'%( '#$&)'! 

ft.lbf  #$"% * '+)  '#)$)")  #)%%" " )#!(((* '+,

calori )#&(")* '+) )#'""')  ,# "(" '#'' ()

joule &#,!"$* '+,#&(")* ' '#!)!%( '#$)""%  $#!!!"* '+,

Watt-hour )#, $ , $(%%#$$ "%&#"% )(''  

-./01203454DENSITY

lb/ft³ lb/gal g/cm³ kg/m³

lb/ft³  '# ))("' '#' (' "  (#' ",()

lb/gal !#,"'%%  '#  &"$!   &#"$!

g/cm³ ($#,$" "#),%)"   '''

kg/m³ '#'($,$" '#''"),% '#''  

678924:;<=>454SPECIFIC VOLUME

ft³/lb gal/lb cm³/g m³/kg

ft³/lb  !#,"'%% ($#,$" '#'($,$"

gal/lb '# ))("  "#),%)" '#''"),%

cm³/g '#' (' " '#  &"$!  '#'' 

m³/kg  (#' ",()   &#"$!  '''  
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39?2@454MASS

AB CDEFG HGI JC

AB  !'''  ( '#,%)%&

CDEFG  #,$"(* '   $#$"%!* ' ³ (#,"* ' !

HGI '#'($% ,)!#%  '#'$")%

JC $#$',($  %,)$ )%#$!,  

678924KLK4M4-;N;4@1?O.P=4Q454SPECIFIC TEMPERATURE ( OR ENTROPY )

RST54M4AB#US#VW4Q <EA54M4C#34Q 3X54M4JC#34Q

RST54M4AB#US#VW4Q   ,# "("

<EA54M4C#34Q   ,# "("

3X54M4JC#34Q '#$)""% '#$)""%  

@1?;2P=454ENTHALPY

RST5AB <EA5C X5C

RST5AB  '#%%%%( $#)$(

<EA5C  #"  ,# "("

X5C '#,$&&$ '#$)""%  

=2@?3@12=3454CONDUCTIVITY

RST54M4Y#US#VW4Q <EA54M4I#Z[#V<4Q \54M4[#34Q

RST54M4Y#US#VW4Q  '#'', ))"  #!)'!

<EA54M4I#Z[#V<4Q $, #&  , "#("

\54M4[#34Q '#%!!& '#''$)""  

]=L3.7=?@454VISCOSITY

^HFI_ ABU#I5US` 2BU#Y5US` JC5[#I 2B[5US#I

^HFI_  '#''$'""% %#"' ,* ' " '# '#'(! &%%

ABU#I5US` ,"!#"'$(  $#!!!"* '  ,!#""'$( )$# !,'%

2BU#Y5US`  !$)("& )(''   !$)(&  #!$)(&* ' !

JC5[#I  ' '#'$'""% %#"' ,* ' !  '#'(! &%%

2B[5US#I  ,#"" & '#') '" "#())(* ' !  #,""$  

KLK4?O;1LW@O43;?L;-KLK454TEMPERATURE TRANSFER PARAMETER

RST54M4Y#US`#VW4Q <EA54M4I#Z[`#V<4Q 3ZEA54M4Y#[`#V<4Q \54M4[`34Q

RST54M4Y#US`#VW4Q  '#''''!%)% $#! $ )# %,

<EA54M4I#Z[`#V<4Q  )$!$  )(''' , "!'

3ZEA54M4Y#[`#V<4Q '#)("! '#''''$!!"  '#'''   ()

\54M4[`34Q '#) ! '#''''$)"" '#"(  

 !"!#$%"&'"'()&*+$',&-%."!#&/' $+(0
   Easy Cycling Table Between Modules
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)<D+>H4LS__AI

%<D+>H4
SYDHTCY4&<D+
>H4LS__AI

;TIS_GFSFZ4
LSEFGA_II4LS__AI4
 "<D+"1F

) '4LL4
$%<D+4
$'1F

;AAHb4,'' <T)'1F <H^^_D 1FZJ_A4$''
;AAHb4

"''#"$%
;AAHb4(''c4
($%#(& 

;AT[FGT[

+ &" +)$% + &!c,& + ",c&& +)$'c"$ 'c'' +$ "c)$ +$($c,& 'c'' 'c'' 'c'' 'c'' +)"&c&"

+ ", +)'' + "(c(( + !,c&& +)'$c,& 'c'' +$'"c)) +$)&c ( 'c'' +$')c)) 'c'' 'c'' +)! c(%

+ !' +$!% + !%c") + (,c&& +$",c ( 'c'' + &"c)) +$$,c&& 'c'' + &%c") 'c'' 'c'' +)%'c"$

+ %( +$%' + (,c&& + %,c&& +$(%c"$ 'c'' + ""c)) +$ 'c"$ 'c'' + "!c,& 'c'' + & c(( +))'c"$

+ ,$ +$$% + %,c ( + ,,c&& +$,(c(( 'c'' + !"c)) + &(c(( 'c'' + !!c,& 'c'' + "'c") +)'&c %

+ $" +$'' + ,$c,& + ),c&& +$$!c,& 'c'' + ("c)) + "$c,& 'c'' + (!c,& 'c'' + (&c&& +$"(c((

+  % + !% + ) c(( + $%c'' +$'"c)) 'c'' + %"c)) + !(c(( 'c'' + %$c,& 'c'' + %%c") +$()c)$

+ ' + %' + $'c") +  ,c ( + "&c ( 'c'' + ,&c ( + ($c,& 'c'' + )!c,& 'c'' + , c(( +$)&c&&

+"! + $% + '"c)) + '$c%' + (!c,& 'c'' + )$c,& + ,,c&& 'c'' + $$c%' 'c'' + $"c)) +$ ,c (

+!) + '' +&%c") +&'c'' + ,%c") 'c'' +  %c'' + $!c,& + %$c,& + '!c%' 'c'' +  ,c ( + "&c (

+%& +!% +")c)) +!"c)) + $%c'' 'c'' +&"c)) +  'c") + )'c") +&$c%' 'c'' +&!c%' + (,c (

+,( +%' +!'c'' +(%c") + ')c)) 'c'' +" c(( +&,c ( + '&c ( +!!c%' 'c'' +"'c") + )&c (

+)$ +$% +%(c(( +%$c%' +" c(( 'c'' +(,c ( +!,c ( +"!c%' +($c%' 'c'' +()c)) +  'c''

+ " ' +,'c") +)"c)) +('c'' 'c'' +,!c%' +%%c'' +(%c") +,(c(( 'c'' +,(c(( +"'c")

+) $% +$(c(! +$%c'' +)"c)) 'c'' +)'c") +)%c'' +,$c%' +)'c'' 'c'' +)'c'' +%$c%'

 ' %' +  c(! + 'c") + !c%' 'c'' + (c(! + %c") + "c)) + )))c$" 'c'' + )c)) +$)c))

$ !' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c''

)"  ''  &c !  "c)) $"c)) $(c(! $)c)) $%c") $"c)) $'c") $)c)) $ c(! )"c))

%$  $% )%c'' ))c)) % c(( ,"c)) ,)c)) ,(c(( % c(( )&c ! ,)c)) ,'c'' !'c")

((  %' %'c") ,"c)) !%c'' !'c'' ($c%' ("c)) !%c'' %!c%' ()c)) %"c))  '$c%'

!&  !% ((c(( ()c)) &"c)) & c(( "$c%' "&c ( &"c)) !(c(( "$c%' !(c((  ),c&&

&) $'' "$c%' !"c))  $ c((   ,c (  ' c((   'c")  $)c)) &%c")  '$c%' &%c")  ((c((

 '! $$%  ''c") &,c (  ,%c")  )(c((  $ c((  )$c,&  ,!c,&   %c''  $,c (   %c'' $''c")

 $ $%'   (c((   'c")  (&c (  %&c (  ,$c,&  %,c&&  !'c")  ),c (  ,(c((  ),c ( $)%c"$

 )% $!%  ),c (  $(c((  &)c))  " c((  ()c))  !!c,&  &,c&&  %,c (  (&c (  %,c ( $(&c&&

 ,& )''  % c((  ,$c,& $ !c,& $',c (  ",c (  &&c&& $ "c)$  !)c))  & c((  !,c ( )'%c"$

 () )$%  (&c&&  %"c)) $, c(( $$(c(( $')c)) $$)c)$ $,$c,&  &)c)) $ %c"$  &)c)) ),'c"$

 !! )%'  ""c))  !,c&& $((c(( $,&c ( $$)c)$ $,(c(( $(%c"$ $ )c)$ $)&c&& $ )c)$ )!(c(%

 &' )!% $'(c((  & c(( $& c(( $! c(( $,$c,& $(&c&& $"&c&& $))c)$ $(,c&& $))c)$ , $c,"

$', ,'' $$,c&& $'"c)) ) (c(% $&,c % $!'c"$ $&)c)$ )$)c)$ $%,c ( $"&c&& $%,c ( ,,&c %

$ " ,$% $,,c ( $$(c(( ), c(% ) (c(% $&)c)$ 'c'' ),!c,& $!,c&& ) )c)$ $!,c ( ,"%c" 

$)$ ,%' $()c)$ $,,c ( )(!c,& ))&c % ) %c"$ 'c'' )!$c,& $&%c"$ ))(c(% $&,c % %$)c) 

$,( ,!% $"$c,& $( c(( )&$c," )( c(% ))"c)$ 'c'' )&(c(% ) (c(% )%&c % ) ,c&& %%&c&"

$(' %'' )' c(% $!&c ( , !c," )",c % )('c"$ 'c'' ,$ c(% ))!c,& )"$c," )),c&& %&!c,"

$!, %$% )$ c(% $&"c)$ ,,$c," ,'(c(% )",c % 'c'' ,,%c"$ )%&c % ,'%c"$ )%%c"$ ()%c" 

$"" %%' ),$c,& ) (c(% ,("c) ,$&c % ,'"c)$ 'c'' ,(&c&" )!&c&" ,$&c&" )!(c(% (!,c&!

)'$ %!% )($c,& )),c&& ,&,c % ,% c(% ,) c(% 'c'' 'c'' ,'$c," ,%)c)$ )&!c," ! )c)'

) % ('' )")c)$ )%)c)$ % &c&" ,!,c % ,%,c&" 'c'' 'c'' ,$,c % ,!(c(% , "c)$ !%$c,!

)$& ($% ,',c&" )!$c,& %,%c" ,&(c(% ,!&c % 'c'' 'c'' ,,%c"$ %''c" ,)&c % 'c''

),) (%' ,$%c"$ )&'c"$ %!$c," % &c % %',c % 'c'' 'c'' ,("c) %$,c&" ,('c" 'c''

 +"0&)()$&1%2$%3#%&/' $+(0
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)%! (!% ,,!c," ,'&c&" %&"c) %, c(% %$"c) 'c'' 'c'' ,&'c" %,"c) ,"$c," 'c''

)! !'' ,(&c % ,$"c)$ ($,c&" %(,c , %%)c) 'c'' 'c'' % )c) %!)c) %',c % 'c''

)"% !$% ,& c(% ,,"c)$ (% c(, %"(c(, %!"c) 'c'' 'c'' %)(c(% %&!c," %$%c" 'c''

)&& !%' % )c) ,("c) (!&c , ('&c , (',c , 'c'' 'c'' %%&c , ($$c," %,!c," 'c''

, ) !!% %)%c" ,""c) !'%c" () c(, ($&c , 'c'' 'c'' %"$c," (,(c(, %(&c&" 'c''

,$! "'' %%"c) %'"c) !))c)' (%,c , (%,c , 'c'' 'c'' ('%c" (! c(, %& c(, 'c''

,,' "$% %"'c" %$"c) !('c"' (!&c , (!&c&! 'c'' 'c'' ($"c) (&%c" ( ,c&" 'c''

,%, "%' (',c , %,&c , !""c)' !',c , !'(c(, 'c'' 'c'' (% c(, !$ c(, ()&c , 'c''

,(" "!% ($!c,! %(&c , " %c"' !$&c , !))c)' 'c'' 'c'' (!,c , !,%c"' (($c,! 'c''

," &'' (%'c" %"&c , ",)c)' !%,c , !%&c&! 'c'' 'c'' (&!c,! !! c(, ("%c" 'c''

,&( &$% (!)c) ('&c , "! c() !!&c , !"(c(, 'c'' 'c'' ! &c&! !&(c() !'&c&! 'c''

% ' &%' (&%c" ($&c&! "&&c&( "',c ) " ,c ) 'c'' 'c'' !,)c)' "$$c,! !))c)' 'c''

%$, &!% ! "c)' (%'c" &$"c)' "$&c ) ",'c"' 'c'' 'c'' !((c(, ","c)' !%!c,! 'c''

%)"  ''' !,'c"' (! c(, &%(c() "%,c ) "("c)' 'c'' 'c'' !&'c"' "!,c ) !"'c"' 'c''

%%$  '$% !(,c , (& c(, &",c&( "!&c ) "&%c"' 'c'' 'c'' " ,c ) "&&c&( "',c&! 'c''

%((  '%' !""c)' ! $c,!  ' )c$& &',c ) &$,c ) 'c'' 'c'' ")!c,! &$%c"' "$"c)' 'c''

%!&  '!% " $c,! !))c)'  ', c() &$&c ) &%$c,( 'c'' 'c'' "( c() &% c() "%$c,! 'c''

%&)   '' ")(c() !%,c ,  '(&c&( &%,c ) &"'c!& 'c'' 'c'' ""%c"' &!"c$& "!%c"' 'c''

('!   $% "%&c ) !!)c)'  '&"c$& &" c()  ''&c ) 'c'' 'c'' &'&c&(  '',c ) "&&c&( 'c''

($   %' ""'c"' !&)c)'   $(c($  ''&c )  ')&c ) 'c'' 'c'' &),c )  ') c() &$,c ) 'c''

()%   !% &'$c,( " )c)'   %,c&%  ')(c()  '(!c,( 'c'' 'c'' &%"c)'  '%!c,( &,!c,( 'c''

(,&  $'' &$,c&( "))c)'   ")c$&  '(,c $  '&%c!& 'c'' 'c'' &")c$&  '",c&( &! c() 'c''

(()  $$% &,"c)' "%,c&!  $  c($  '& c($   $,c&( 'c'' 'c''  ''!c,(    )c$& &&"c$& 'c''

(!!  $%' &! c() "!!c,(  $)&c&%    &c $   %,c&% 'c'' 'c''  ')$c,(   ,$c,%  '$,c ) 'c''

(&'  $!% &&,c&( "&&c )  $("c$"   ,(c($   ",c&% 'c'' 'c''  '%!c,(   (&c&%  '%'c!& 'c''

!',  )''  ' "c$& &$ c()  $&(c(   !,c $  $ ,c&% 'c'' 'c''  '"$c,(   &&c $  '!!c,( 'c''

! "  )$%  ', c() &, c()  )$,c&%   &&c $  $,,c&% 'c'' 'c''   '!c,(  $$"c$"   ',c $ 'c''

!)$  )%'  '(,c&( &($c,(  )%)c$"  $$,c $  $!,c&% 'c'' 'c''   )$c,%  $%"c$"   $&c&% 'c''

!,(  )!%  '""c$& &")c$&  )" c(  $,&c $  )',c&% 'c'' 'c''   %"c$&  $"(c($   %(c($ 'c''

!('  ,''     c($  '',c )  ,'&c&,  $!,c $  )),c&% 'c'' 'c''   ")c$&  ) (c(   ")c$& 'c''

!!,  ,$% 'c'' 'c''  ,, c( 'c'' 'c'' 'c'' 'c''  $'&c $  ),(c(  $'&c $ 'c''

!""  ,%' 'c'' 'c''  ,!,c  'c'' 'c'' 'c'' 'c''  $),c&%  )!!c,,  $)%c!" 'c''

"'$  ,!% 'c'' 'c''  %'(c( 'c'' 'c'' 'c'' 'c''  $('c!"  ,'(c(  $( c($ 'c''

" (  %'' 'c'' 'c''  %)&c  'c'' 'c'' 'c'' 'c''  $"(c($  ,)!c,,  $"!c,% 'c''

"$&  %$% 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c''  ) )c$"  ,(!c,,  ) ,c  'c''

",)  %%' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c''  ))&c   ,&"c$!  ))&c&% 'c''

"%!  %!% 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c''  )(%c!"  %$&c   )((c( 'c''

"!  ('' 'c'' 'c'' 'c'' 'c'' 'c'' 'c'' 'c''  )&$c,,  %('c!!  )&$c,, 'c''
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PAS. ÇELIK SEÇENEKLERI / STAINLESS STEEL OPTIONS  !"#$%$&'$&$()"'*'NOMINAL CHEMICAL COMPOSITION

$%+" EN DIN SS BS C N Cr Ni ", Other

$'  #,)!$ + + $",L ( '#'% '# %  ! % + >G

L$'& ' + + + + '#'% '#)' $$  ) $ >Gc4<Bc4]

)'  #,) '  #,) ' $)) )' L$ '# ' '#',  ! ! + +

)'$  #,) &  #,) & $))$ )'$L) '#'! '#'(  ! " + +

)')  #,)'%  #,)'% $),( )')L) '#'( '#'%  !#% "# + S

)',  #,)'  #,)' $))) )',L) '#', '#'(  "#$ "# + +

)',2  #,)'(  #,)'( $)%$ )',L  '#'$ '#'(  "#$ "#$ + +

)',21  #,)   #,)  $)! )',L( '#'$ '# ,  "#$ "#% + +

)',1  #(&'!  #(&'! + )',L! '#', '# ,  "#% "#% + +

)'%  #,)')  #,)') + )'%L & '#'$ '#'$  "   #% + +

L)'""'  #,)')  #,)') + + '#'" +  &#%+$$#' &#'+  #' '#!% '#)'+'#(%LF

)'"2  &4&42 + + + '#'$ '#'% $'   + +

L)'""'  &4&2LF + + + '#') +  &#%+$$#' &#'+  #' '#%' '#(%+ #''LF

) (  #,,'  #,,' $),! ) (L) '#', '#',  (#"  '#! $ +

) (  #,,)(  #,,)( $),) ) (L)) '#', '#'(  !   $#" +

L) ('&  #,,' 5 #,& & + + + '#',+'# ' +  (#'+ "#'  '#'+ ,#' $#'+)#' +

) (2  #,,',  #,,', $)," ) (L  '#'$ '#'(  (#$  '#$ $ +

) (2  #,,)$  #,,)$ $)%) ) (L ) '#'$ '#'(  (#$  '#$ $#" +

) (21  #,,'(  #,,'( + ) (L( '#'$ '# ,  (#$  '#$ $ +

) (?K  #,%!  #,%! $)%' )$'L) '#', '#'  !   $ ?F

) !2  #,,)"  #,,)" $)(! ) !L $ '#'$ '#'"  "#)   #% ) +

) !2>  #,,)&  #,,)& + + '#'$ '#'"  &#)  )#! ,#) +

) !2>1  #,,)&  #,,)& + + '#'$ '# ,  &#)  )#! ,#) +

)$  #,%,  #,%, $))! )$ L) '#', '#'  !#) &#$ + ?F

),!  #,%%' + $))" ),!L) '#', '#',  !#) &# + <B

1'"'$' + + + + '#' '#'( $' )) $ <Tc4<Bc41B

&',2  #,%)&  #,%)& $%($ &',L ) '#' '#'( $' $% ,#% <T

L) $%,  #,%,! + $)!" + '#' '#$' $'  " (# <T

L),%(%  #,%(%  #,%(% + + '#'$ '#,% $,  ! ,#% >G

L)$ '  #, ($ + + + '#') '#$$ $ #%  #% '#) >G

$)',  #,)($  #,)($ $)$! + '#'$ '# ' $) ,#" '#) +

$$'%  #,,($  #,,($ $)!! ) "L ) '#'$ '# ! $$ %#% ) +

$%'!  #,, ' + $)$" + '#'$ '#$! $% ! , +

, '  #,''(  #,''( $)'$ , 'L$ '# $ +  $ + + +

, 'L  #,'''  #,''' $)' ,')L ! '#'( +  $ + + +

, (  #,''%  #,''% $)"' , (L$ '# $ +  $ + + S

,)'  #,' (  #,' ( $)$' ,)'L ! '#', +  (#% + + +

L,)'$'  #, ',  #, ', $)") + '# $4[E* +  (#'+ "#' + + '# %[FG

,),  #,  ) + + + '#'( +  ! +  +

,)&  #,% ' + + + '#') +  " + + 1Bc4?F

,,  #,%'&  #,%'& + + '#' $ +  " + + ?F

,,,  #,%$  #,%$ $)$( + '#'$ '#'$  !#" + $# <Tc4<Bc41B

()'  #,%,$  #,%,$ + + '#', +  %#) ,#" + ;A

()  #,%("  #,%(" $)"" + '#'% +  (#) !#' + +

)',:  #,&,"  #,&," $))) )',L% '#'% '#'(  "#$ "# + ?F

)$ :  #,"!"  #,"!" $))! )$ L% '#'% '#'  !#) &#$ + <Bc41B

L),!'&  #,&(  #,&( $),! ) (4L** '#',+'# ' +  !#'+$'#' &#'+ )#' + +

L)'&'& + + + + '#',+'# ' + $$#'+$,#'  $#'+ (#' + +

)'&L  #,"))  #,")) + )'&L ( '#'( '#'" $$#$  $#$ + +

L) ''& + + + + '#',+'# ' + $,#'+$(#'  &#'+$$#' + +

) 'L  #,",%  #,",% $)( ) 'L ( '#'% '#'( $%#$  &#$ + +

L)'" %  #,")%  #,")% $)(" + '#'& '# ! $   + LFc4<_

4'($'2#'5&-%$!*&6!2($%"!
Stainless Steel Grades
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7!*!3(!5&-%$!*& +"0$'"&'8)"$)*$'")
           Seamless Steel Pipes Weight Table
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 +"0& '()2-&*',)4$'")&/' $+(0
Pipe Pressure Loss Table

1.  !"#$%&#"'()#*+,-!(*,$!(.#/%(01(*#2%3.("#-*%(412#*%('.'3("!++#3#*'+'$2'3'56(
2. 7!()#*+,(89(:(2%;#"+%")#()1<'5(2!('.'3(-#/%+<%=)%$6
3. >#2+#3<#5(.1+'"(*,$!+#$('.'3(*!+!3#3(&1?1$(868('+1(.#$/%+<#+%&%$6
4. @1+'"(*,$!+#$('.'3()#*+,&#(*!+!3#3(&1?1$(86A('+1(.#$/%+<#+%&%$6
5. >'"(&B"C<(*,$!+#$('.'3()#*+,&#(*!+!3#3(&1?1$(86D('+1(.#$/%+<#+%&%$6(

1. Please use above table for pipe diameter and pressure loss calculation.
2. This table designed for 15 C° clean water.
3.  !"#$#%&'%(#)*+,"#-./#01*'%+"00#01""+#2'2"0#3,01#4"#3,+1'2+'"&#5'1!#6767
4.  !"#$#%&'%(#)*+,"#-./#01""+#2'2"0#3,01#4"#3,+1'2+'"&#5'1!#6787
5.  !"#$#%&'%(#)*+,"#-./#9*01#'/.%#2'2"0#3,01#4"#3,+1'2+'"&#5'1!#67:7

<=>?@>AB&$ACC&DEFGG&DD
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DN
 $%5 %'4ABI )''4ABI ,''4ABI (''4ABI &''4ABI  %''4ABI $%''4ABI

FGZY [[ FGZY [[ FGZY [[ FGZY [[ FGZY [[ FGZY [[ FGZY [[

 5$dd

øD )4 5$ ""#& )4)5, &%#$ )4)5, &%#$ )4)5, &%#$ ,4)5,  $ ,4)5,  $ %4 5,  ))#,
b !5 (   # &5 (  ,#) &5 (  ,#) &5 (  ,#) !5" $$#$ !5" $$#$  4)5 ( )'#$

øD2  4)5" ),#&  4)5" ),#&  4)5" ),#&  4)5" ),#&  4)5" ),#&  4)5" ),#&  4)5" ),#&
øD1 $4)5" ('#) $4%5" ((#! $4%5" ((#! $4%5" ((#! )4 5, "$#( )4 5, "$#( )4 5$ ""#&

n , , , , , , , , , , , , , ,
ød %5"  %#& %5"  %#& %5"  %#& %5"  %#& !5" $$#$ !5" $$#$ !5" $$#$

)5,dd

øD )4!5" &"#, ,4%5"   !#% ,4%5"   !#% ,4%5"   !#% %4 5"  )' %4 5"  )' %4 5$  )&#!
b  5$  $#! %5"  %#& %5"  %#& %5"  %#&  $%#,  $%#,  4 5, ) #"

øD2  4  5 ( ,$#&  4  5 ( ,$#&  4  5 ( ,$#&  4  5 ( ,$#&  4  5 ( ,$#&  4  5 ( ,$#&  4  5 ( ,$#&
øD1 $4)5, (&#" )4 5, "$#% )4 5, "$#% )4 5, "$#% )4 5$ ""#& )4 5$ ""#& )4)5, &%#$

n , , , , , , , , , , , , , ,
ød %5"  %#& )5,  & )5,  & )5,  & !5" $$#$ !5" $$#$ !5" $$#$

 dd

øD ,4 5,  '" ,4!5"  $)#" ,4!5"  $)#" ,4!5"  $)#" %4!5"  ,&#$ %4!5"  ,&#$ (4 5,  %&
b &5 (  ,#)   5 (  !#%   5 (  !#%   5 (  !#%  4 5" $"#(  4 5" $"#(  4)5" ),#&

øD2 $ %'#" $ %'#" $ %'#" $ %'#" $ %'#" $ %'#" $ %'#"
øD1 )4 5" !&#, )4 5$ ""#& )4 5$ ""#& )4 5$ ""#& ,  '$ ,  '$ ,4 5,  '"

n , , , , , , , , , , , , , ,
ød %5"  %#& )5,  & )5,  & )5,  &  $%#,  $%#,  $%#,

 4 5,dd

øD ,4%5"   !#% %4 5,  ))#, %4 5,  ))#, %4 5,  ))#, (4 5,  %& (4 5,  %& !4 5,  ",#$
b %5"  %#& )5,  & )5,  & )5,  &  4 5" $"#(  4 5" $"#(  4 5$ )"# 

øD2 $4 5$ ()#% $4 5$ ()#% $4 5$ ()#% $4 5$ ()#% $4 5$ ()#% $4 5$ ()#% $4 5$ ()#%
øD1 )4 5$ ""#& )4!5" &"#, )4!5" &"#, )4!5" &"#, ,4)5"    ,4)5"    %4 5"  )'

n , , , , , , , , , , , , , ,
ød %5"  %#& )5,  & )5,  & )5,  &  $%#,  $%#,  4 5" $"#(

 4 5$dd

øD %  $! (4 5"  %%#( (4 5"  %%#( (4 5"  %%#( !  !!#" !  !!#" " $')
b   5 (  !#%  )5 ( $'#(  )5 ( $'#(  )5 ( $'#(  4 5, ) #"  4 5, ) #"  4)5, ,,#%

øD2 $4!5" !) $4!5" !) $4!5" !) $4!5" !) $4!5" !) $4!5" !) $4!5" !)
øD1 )4!5" &"#, ,4 5$   , ,4 5$   , ,4 5$   , ,4!5"  $, ,4!5"  $, %4)5,  ,(

n , , , , , , , , , , , , , ,
ød %5"  %#& !5" $$#$ !5" $$#$ !5" $$#$  4 5" $"#(  4 5" $"#(  4 5, ) #"

$dd

øD (  %$#, (4 5$  (%# (4 5$  (%# (4 5$  (%# "4 5$ $ %#& "4 5$ $ %#& &4 5, $),#&
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lE^
Diameter

 !"!#$"%&
Inner Ød

'()"!#$"%'
Outer ØD

'*+,-".*/-0"%'
Hole Center ØD

'*+,-"!#$("%*
H.diameter Øe

'*+,-"#&*&,"1
 !"#$%&'()*)+$(

2#+(1+(-"3
Thickness b

45(/+(-"26
7*,689"26

':";< =; >=? >?? >@ = >A >BCD

':"=? =@ >D? >>? >@ = >A >BEE

':"D? A> >AD ><D >@ = >@ <BA>

':"AD CC >@D >=D >@ = >@ ;B>=

':"@? E? <?? >A? >@ @ <? ;BE;

':">?? >>A <<? >@? >@ @ <? =B;>

':"><D >=< <D? <>? >@ @ << DBCA

':">D? >C> <@D <=? << @ << CB?C

':"<?? <<< ;<? <@? << @ <? AB?;

':"<D? <CA ;CD ;;D << >< <? CB;>

':";?? ;<C ==? ;ED << >< <? EB@;

':";D? ;DE =E? ==D << >< <? ><BA>

':"=?? =>? D=? =ED << >A <? >=B?>

':"=D? =A> DED DD? << >A <? >AB?D

':"D?? D>< A=D A?? << <? <? >CB=D

':"DD? DA; C?; AD? << <? <? <>B@A

':"A?? A>= CD= C?? << <? <? <;BA<

':"AD? AAD @?D CD? << <? <? <DB;@

':"C?? C>A @DA @?? << <= <? <CB>=

':"CD? CAC E?C @A? << <= <? <@BE?

':"@?? @>@ ED@ E?? << <= <? ;?BAA

':"@D? @C? >?>? ED? << <@ <? ;<B=D

':"E?? E<? >?A? >?>? << <@ <? ;=B>@

':"ED? EC? >>>? >?A? << <@ <? ;DBE>

':">??? >?<< >>A< >>>? << ;< <? ;CBC?

':">>?? >><A ><AA ><>? << ;< <? =>B<E

':"><?? ><<A >;AA >;>? << ;A <? ==BCD

':">;?? >;<A >=AA >=>? << =? <? =@B<?

':">=?? >=<A >DAA >D>? << =? <? D>BAD

':">D?? >D<A >AAA >A>? << == <? DDB>?

':">A?? >A<A >CAA >C>? << =@ <? D@BDA

':">C?? >C<A >@AA >@>? << =@ <? A<B?>

':">@?? >@<A >EAA >E>? << D< <? ADB=A

':">E?? >E<A <?AA <?>? << DA <? A@BE>

':"<??? <?<A <>AA <>>? << DA <? C<B;C

':"<>?? <><A <<AA <<>? << A? <? CDB@<

':"<<?? <<<A <;AA <;>? << A= <? CEB<C

':"<;?? <;<A <=AA <=>? << A= <? @<BC<

':"<=?? <=<A <DAA <D>? << A@ <? @AB>@

':"<D?? <D<A <AAA <A>? << C< <? @EBA;

':"<A?? <A<A <CAA <C>? << C< <? E;B?@

':"<C?? <C<A <@AA <@>? << CA <? EABD;

':"<@?? <@<A <EAA <E>? << @? <? EEBEE

':"<E?? <E<A ;?AA ;?>? << @? <? >?;B==

':";??? ;?<A ;>AA ;>>? << @= <? >?AB@E

 !"#$%&'#()&*+,-.+,(/

&&&&&&&& &Exhaust Pipe Flanges

0/-&12344
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2 .F4G4H"IJKHH 2HKL"M"CHEMICAL FEATURES

2#+,9*
NO#+,9P

Q"R"S#T0"U V"R"S#T0"U G"R"S#T0"U :"R"S#T0"U G,"R"S#T0"U .1"RS#T0U 4+

G9";C ?B>C? ?B?=? ?B?=? ?B??E W W W

G9"== ?B<>? ?B?=? ?B?=? ?B??E W W W

G9"D< ?B<<? ?B?=? ?B?;D W ?BDD? >BA?? ?B?<?R*1"#X"U

Y*+,-
2#+,9*Z,

Steel
Quality

Y*-S*
.O-#[*S*9,

Pull
Resistance ( MPa)

4-S#".O-#[*S*9,"M"Flow Resistance R.V#U
\X#S#

ExtensionK9"-#+(1+(5("M"Thickness""R"SS"U

>A]P#"-#&#/
Until 16

>A]&#1"3^P^-
Over 16

_`PO1#"R"a"U
Longitudinal( % )

K1,1*"R"a"U
Latitudinal( % )

G9";C ;D?W=@? K1"#X"<;D K1"#X"<<D K1"#X"<D K1"#X"<;

G9"== =<?WDD? K1"#X"<CD K1"#X"<AD K1"#X"<> K1"#X">E

G9"D< D??WAD? K1"#X";=D K1"#X";=D K1"#X"<> K1"#X">E

Y*+,-
2#+,9*Z,

Steel
Quality

b#/-+("G(c#-+(-+#/&#-,"R"dQ"U".,10"4-S#".O-#[*S*9,"R".V#"U

D?"dQ <??"dQ <D?"dQ ;??"dQ

K9"2#+(1+(5("M"e8,c-1*ZZ"R"SS"U

>A]P#"-#&#/
Until 16

>A]&#1"3^P^-
Over 16

>A]P#"-#&#/
Until 16

>A]&#1"3^P^-
Over 16

>A]P#"-#&#/
Until 16

>A]&#1"3^P^-
Over 16

>A]P#"-#&#/
Until 16

>A]&#1"3^P^-
Over 16

G9";C <;D <<D >@D >CD >AD >DD >;D >;D

G9"== <CD <AD <>D <>D >ED >@D >A? >A?

G9"D< ;DD ;=D <=D <=D <<D <>D >E? >E?

\H\GH4L"4L4Gf"_gL\"Ge4:'4LeH4Lf"M"INTERNATIONAL PIPE STANDARDS

.#+X*S*
:`

Material No

4+S#1P#
2#+,9*

Germany
Quality

4+S#1P#"'f:
G9#1&#/&(

German DIN
Standard

4S*/,-#
2#+,9*

American
Quality

4S*/,-#"4Ge.
G9#1&#/&(

American ASTM
Standard

 16,+9*/*
2#+,9*

England
Quality

 16,+9*/*"_G
G9#1&#/&(

England
BS

Standard

b/#1Z#
2#+,9*

France
Quality

b/#1Z#":b
G9#1&#/&(

French NF
Standard

>0?<D= G9";C 'f:">A<E h/04 4"D; G";A? ;A?> e\"K"<<?"4 4"=EW>><
>0?<DA G9"== 'f:">A<E h/0_ 4"D; G"=;? ;A?> e\"K"<;D"4 4"=EW>><
>0?=<> G9"D< 'f:">A<E h/0; 4"<D< D?"_ =;A? e\"D<W3 4"=EW;>>
>0?D@> G9"D<0= 4"<D< ibG"D A;<; 4"=EW<><
>0?;?D G9";D0@ 'f:">C>CD h/0bV4 4";AE G";<? ;?DEM> e\";CWc 4"=EW<>;

'f:">C>CD h/04 4"D;j4">?A ibG";A? ;A?<M> 4"=EW<>D
'f:">C>CD 4">CE QbG";A? ;A?<M> 4"=EW<><
'f:">C>CD 4">E< ;A? ;?DEM< 4"=EW<>;

>0?=?D G9"=D0@ 'f:">C>CD h/0_ 4">?A ibG"=;? ;A?<M> e\"=<Wc 4"=EW<>D
'f:">C>CD hL04W> 4"<>? QbG"=;? ;A?<M> 4"=EW<>;
'f:">C>CD h/0bV4 4";AE ==? ;?DEM< 4"=EW<>D

>0?=@> >C".1"= 'f:">C>CD h/0Q 4">?A ==? ;?DEM< e\"=@Wc 4"=EW<>;
'f:">C>CD h/0Q 4"<>? =;? ;A?<M> 4"=EW<>D

>0?=@< >E".1"D 'f:">C>CD e\"D<Wc 4"=EW<>;
D??":3 ;A?<M>

>0D=>D >D".`"; 'f:">C>CD <=; ;?DEM< e\">D"'"; 4"=EW<>;
'f:">C>CD ;A?A 4"=EW<>D

>0D=<; >A".`"D k&e\kW73+0<?> h/0e> 4">A>j4"<?E <=D ;A?A
k&e\kW73+0<?> h/0"V">MbV"> 4";;Dj4";AE ;A?A

h/0V< 4";;D e\">D"Q'"<W?D 4"=EW<>;
h/0"bV< 4";AE 4"=EW<>D

>0C;;D >;"Q/.`"="= 'f:">C>CD h/0"e">< 4"<>; A<?W==? ;A?A e\">;"Q'"=W?= 4"=EW<>;
'f:">C>CD h/0"V">< 4";;D A<?W=A? ;A?A 4"=EW<>;
'f:">C>CD h/0"bV">< 4";AE A<? ;A?A 4"=EW<>;
'f:">C>CD 4";AE ;?DEM< 4"=EW<>;

>0C;@? >?"Q/.`"E">? 'f:">C>CD h/0"e"<< 4">EEj"4<?? A<<W==? ;?DEM< e\">?"Q'"EW>? 4"=EW<>;
'f:">C>CD h/0"e"<< 4"<>; A<<W=E? ;?DEM< 4"=EW<>;
'f:">C>CD h/0V"<<MbV"<< 4";;Dj4";AE A<< ;A?=M;A?A 4"=EW<>D

,+,./5$/"&0676.$6"&8 +67&'#()+,(
Non-alloyed Seamless Steel Pipes

 !"#$%%&# '(')*'+#,-.'(#/012.31
 !"#45$6# '(')*'+#,-.'(#/012.31#7#8+-.#9
DIN 2448 Seamless Steel Pipes
DIN 1629 Seamless Steel Pipes ( Special )
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V#"M"S"=; S3#/"M"S"=;

26"M"8"R&*3,"U"""W""""( Flowrate )

>D"SS"
R">M<l"U

<?"SS
R";M=l"U

<D"SS
R">l"U

;<"SS
R">">M=l"U

=?"SS
R">">M<l"U

D?"SS
R"<l"U

AD"SS
R"<">M<l"U

@?"SS
R";l"U

>??"SS
R">M<l"U

<@ ?B<@ E? <?E ;@? @AD >;<? <DD= D>E= @?CE >AD>>
<E ?0<E E< <>= =?? @C@ >;=? <DE? D<C> @>EA >ACDA
;? ?0;? E; <>@ =?; @E? >;A> <A;> D;=@ @;>= >C???
;; ?B;; EC <<A =>= E;? >=<? <C== DD=E @ACC >CC;A
;E ?B;E >?C <=E =AE >?<@ >DAD ;?<D A>=< ED<A >ED>=
=? ?B=? >?@ <D; =CA >?=? >D@; ;?A< A<>= EA;E >EC;A
=; ?B=; >>; <A; =EA >?CE >A=A ;>@? A=D= >??<= <?=DC
=D ?B=D >>A <C? D?@ >>?C >A@C ;<A> AA>@ >?<EC <>??<
=C ?B=C >>E <CC D<> >>;= >C<@ ;;;@ ACCC >?D<; <>D??
D? ?BD? ><; <@A D;A >>C< >C@C ;==C AE=E >?@DE <<>D=
D; ?BD; ><C <EA DDC ><>> >@=A ;DAD C<;D >><=E <<E?C
DD ?BDD >;? ;?< DAE ><;@ >@@C ;A;@ C;@? >>=CA <;;A?
DC ?BDC >;; ;?@ D@? ><A> >E<; ;C>? CD<D >>C;? <;@>=
DE ?BDE >;D ;>= DE> ><@@ >EAE ;C@; CAAA >>@@= <=<A@
A> ?BA> >;@ ;<? A?< >;>> >EEA ;@D> C@?A ><>>> <=C<>
A= ?BA= >=> ;<C A>D >;;@ <?=> ;E;; CEC? ><;@; <D<<?
AC ?BAC >=A ;;C A;= >;CE <>?? =?D> @<>? ><C=A <DEE>
AE ?BAE >=@ ;=; A=D >=?< <>;A =>>E @;=< ><EC; <A=??
C? ?BC? >=E ;=D A=E >=>> <>D? =>=A @=;< >;?=> <ADA;
C> ?BC> >D? ;=@ ADD >=<= <>A@ =><@ @=C; >;>D= <A@?@
C; ?BC; >D< ;D= AAD >==C <<?? =<=A @A?? >;;;A <C<>A
CD ?BCD >D= ;D@ AC; >=D@ <<<C =<E> @AED >;D>C <CD?A
CA ?BCA >DD ;DE ACD >=AD <<;A =;?D @C;< >;DA; <CDCE
CC ?BCC >DC ;AD A@D >=@@ <<A@ =;A@ @@D? >;C== <CE@C
C@ ?BC@ >D@ ;AA A@E >=EC <<@< =;E? @E?? >;@>< <@>;<
@? ?B@? >A? ;C? AED >D>? <;?? ==<C @EC< >;E<D <@;D?
@< ?B@< >A< ;CD C?= >D<E <;;> ==E> E?C< >==?C <@CD@
@@ ?B@@ >A@ ;E> C;; >DE? <=<C =D;A E=D; >=AD> <E@AD
E? ?BE? >C? ;ED C=? >A?A <==E =C>C ED=@ >=C@C ;?>=<
E@ ?BE@ >CE =>= CCC >AEA <DAC =E== >??<D >DD>; ;>A>A

>?? >B?? >@? =>@ C@D >C?> <DE? =EE? >?>>D >DA=E ;>@CE
>>= >B>= >E= =D? @=D >@;< <CE? D;AA >?@=> >A@<@ ;=<=C
>>@ >B>@ >E@ =DC @DC >@D? <@;? D==; >>?<< >C?DD ;=C=A
><? >B<? >EE =A< @AC >@@? <@A? DD?< >>>>; >C<@< ;D><?
>;> >B;> <?E =@= E?C >EEA <EE= DCA> >>ADC >@?D; ;AC=<
>;C >B;C <>D =EC E;> <?>@ ;?C> DE?A >>E=@ >@D?C ;CAAC
>=? >B=? <>A D?< E;E <?;C ;>?; DEAD ><?AA >@A@@ ;@?><
>=C >B=C <<= D>A EAA <?ED ;>@E A><@ ><;@; >E>@C ;E?DD
>DC >BDC <;> D;= >??< <>A@ ;<E@ A;;C ><@>= >E@<< =?;A>
>A? >BA? <;= D=> >?>> <>ED ;;;= A=?E ><EC; <??=E =?CEC
>A; >BA; <;C D=A >?<D <<>@ ;;C? A=CC >;>?E <?<CA =><;<
>CA >BCA <=A DC? >?AA <;?E ;D>> AC=? >;A?@ <>?E< =<E;@
>@? >B@? <=E DCA >?CD <;;> <D=E A@?@ >;C== <>;>E =;;A=
>EA >BEA <A> A?; >><E <==? ;C>? C>;? >=;CE <<;>C =D;A?
<?? <B?? <AD A>> >>=; <=C< ;CA? C<<> >=DA? <<D@E =DE;>
<>< <B>< <C; A<E >>CE <D=E ;@C= C=;= >D?>= <;<C? =C<AD
<>A <B>A <CD A;= >>@@ <DAC ;E?D C=E; >D>;< <;=D> =CA;C
<<? <B<? <C@ A=> ><?? <DED ;E=< CDC? >D<CC <;AC@ =@>?=
<<E <B<E <@= ADD ><<D <A=E =?<@ CC<E >DA?= <=>CC =E><D
<;D <B;D <@@ AA= ><=; <A@E =?AA C@=; >D@=? <=D<< =E@;<
<=? <B=? <E< AC< ><DA <C>E =><E CE<E >A?>C <=C@? D?;A;
<=D <B=D <ED ACE ><C? <C=E =><; @?>? >A>E; <D?;E D?@E=
<DD <BDD ;?> AE= ><EC <@?A =<A? @>CA >AD<? <DDDA D>E<@
<A? <BA? ;?= C?> >;>> <@;= =;?= @<A? >AA@; <D@>= D<==D
<A> <BA> ;?D C?; >;>D <@== =;>@ @<@C >A;C@ <DE?? D<A>@
<C= <BC= ;>; C<> >;=@ <E>C =;;> @D?> >C>C; <ADD= D=?AE
<CC <BCC ;>D C<C >;DA <E;D ==DE @DDD >C<@< <AC>C D==;<
<@? <B@? ;>C C;? >;A; <E=@ ==CE @DE; >C;DC <A@;E D=A;A
<E= <BE= A<D C=? >=?< ;?<D =DED @@>; >CC@> <CD;; DDCE;
;?? ;B?? ;<@ CDC >=>= ;?DD =A=> @E?? >CEDA <C@?; DA=<@
;>? ;B>? ;;D CC> >=;@ ;>>< =C<A E?A; >@<@? <@;?D DCA?C
;>= ;B>= ;;A CCD >==A ;><E =CD< E?C= >@;@? <@=DE DC@CE
;<? ;B<? ;=? C@= >=A< ;>A; =@<D E<?= >@DCE <@CAC D@=<=
;<C ;B<C ;== CE< >=CE ;>E@ =@D; E<EE >@CCE <E?CA D@EC@
;;; ;B;; ;=@ @?> >=ED ;<;? =E?= E=?@ >@ECE <E;AA DED><

8 +67&'#()&$)&0 '6&%,'+#$)&&&&&&&
              Steel Pipe Water Flowrate Table


