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 ..

 .
 . , ,.

 , , ,
.

H-01 ,
.

 ,.

2.4.13:

2.4.13.1 ,.
2.4.13.2.
2.4.13.3.
2.4.13.4.
2.4.13.5 , ,

.

2.4.14
 ,.

.
 ,2.2 ,

.

2.4.15 ,
 ,.

2.4.16 ,
 .

2.4.10.

2.4.17 .

 ,.



2 :

92 - H-01 :-) (2006

2.42.4.18
.

 , , ."
.

2.4.19 .
/ .

 , ,
.

 ,
.

2.4.20"".
100".

2.4.21 ,
.

2.4.22
 ,  ./

 ..

2.4.23
."

.

2.4.24 ,
-10".

 . , ,
." ,

.

2.4.25 .
 . .

 .
2.4.24

 .".

2.4.26
.

2.4.27
25.

2.4.28) (
700"-2000"

.



2 :

102 - H-01 :-) (2006

2.42.4.29) ( ,
 ,700". ,

1500-". ,
-2000".

2.4.30
2000".

2.4.31
1.6.

2 ,0.9 .
 , ,

.

2.4.32
.

:

2.4.32.1-16"
"  ..

2.4.32.2 ,30ºC ,
.

2.4.32.3
".

2.4.32.4"
//.

2.4.33
.

2.4.34
.

.

2.4.35
.

.

2.4.36
.

2.4.37 , ,
.



2 :

112 - H-01 :-) (2006

2.42.4.38
 .

:-

2.4.38.1.
2.4.38.2.
2.4.38.3/

.
2.4.38.4.
2.4.38.5.
2.4.38.5.

2.4.39 .
 , , ,"/

".

2.4.40:-

2.4.40.1 .
6".

2.4.40.212" ,.

2.4.40.3 :"2 , , ,
"3/4 .

.

".

 . , ,
/ ,.

2.4.41
. ,

:- ,  ,.

2.4.42.

2.4.43
.

2.4.44"
.

2.4.45
.



2 :

122 - H-01 :-) (2006

2.5.2.5.1 ,
.

".

.
 ;,

 ,.
 , , .

.

2.5.2 , , ,
).2.01.(

:-

 . .
 ,.

 .
.

 . .
.

2.5.3"42801 . , ,
,) :(

2.5.3.1.TRD
2.5.3.2ASME.
2.5.3.3BSI.

2.5.4 .
".

2.5.5
.

2.5.6
.

2.5.7",
 , , .

 .:-

, , ;
 , ;

 ;.

"2.9 ;2.10 ;2.11.

2.5.8"\
.-20%

.
 ,80%

.



2 :

132 - H-01 :-) (2006

2.52.5.9
":-

 ..
 ..
 ..
..

2.5.10"
34"".

 , ,-34""
. ,

 , ,.

2.5.11
.

 .
 ,/ .

 ,/ ,
)( , ,/.

 .
.

2.5.12".

 ,
 ."

.

2.5.13

.

 .TRD
, ,ST37-2H-
II.

/
.

H-IIDIN 17155 
.

2.5.14 ,
.

 .
 .

.
TRD 100  ,.



2 :

142 - H-01 :-) (2006

2.52.5.15
 , ,

.

2.5.16 ,
 .

) (.

2.5.17""127
 ."1751

.

2.5.18H-II
17 Mn 4DIN 17155.

 .
.

2.5.19 ,"2
ST35.8DIN 17175.

2.5.20 ,
 ,"" .

.

 . ," .
.

.

.

2.5.21.

2.5.22 .
.

2.5.23 .
".

2.5.24.
400""".

2.5.25
 .

.

2.5.26
.

2.5.27
 ,""

.



2 :

152 - H-01 :-) (2006

2.5.2.5.28 , , .

 .320420"
.

.
DIN 2914 .

2.5.29
.

2.5.30
) , (.

.

2.5.31-"3/4.

2.5.32.

2.5.33
2.10.

2.5.34
2.12.

.

".

2.5.35 ,
2.11.

2.5.36"40
 .

 .

.

2.5.37
 .

.

2.5.38
C300.

2.5.39"10" .
"1"" .

 . ,
.

"
'C1500.



2 :

162 - H-01 :-) (2006

2.5.2.5.40:-

""  /  /)"
(  /)(  /) (

  /  /  /
  /  /

).(

2.5.41"430
".

2.5.42 ,
" ."

" .
.

2.5.43
 , ,  .""

 ,
.

,,.
 ,

2.5.44"
 . .

.





2 :

172 - H-01 :-) (2006

2.62.6.1 , ,
 ,.

.

2.6.2PRESSURE ATOMISING ,
.

2.6.3 ,4787DIN
.

2.6.4:

..
 ..
 ..

2.6.5
.

2.6.6MONO - BLOCK ,
.

2.6.7"
 .

.

2.6.8
 .

.

.

2.6.9
 :----.

.

.

2.6.10)( .
 , ,

..

2.6.11
:

2.6.11.1 )(
.

2.6.11.2.
2.6.11.3
2.6.11.4
2.6.11.5.
2.6.11.6.



2 :

182 - H-01 :-) (2006

2.62.6.12.

2.6.13.

2.6.14
.

2.6.14.1-TWO STAGE - TWO NOZZLES
-.

2.6.14.2-(SLIDING TWO STAGE) .
(SERVOMOTOR) .

.

2.6.14.3- ,SERVOMOTOR.
" .

..

2.6.15 .
.

2.6.16 ,
 : ; ; ;.



2 :

192 - H-01 :-) (2006

2.72.7.1
 .

.

2.7.2
.

2.7.320
.

)
 .2-02 , 2-03.(

2.7.4.

2.7.5)H-II(
" ,.

 , .
".

2.7.6") :
 ( ..

 .
.)2O ;2CO (

.

bar0.3-0.5.
/ , ,

 ,.

 ,
.

2.7.7 , ,ASME
. , , ,

.

2.7.88".
".

2.7.9
.

2.7.10.

2.7.11"
.

2.7.12
.

2.7.13

.
.



2 :

202 - H-01 :-) (2006

2.72.7.14
.150" , , .

 ,40.

2.7.15"16 .
" .

.DIN 2914 
.

2.7.1650"
.

2.7.17"1.5.

2.7.18 , , .
"2 .

.

2.7.19
. .

.
.

"2
.

2.7.20" .
"".

 , .
".

 ,)
- (.

 .
.

2.7.21.
" .

..

2.7.22)
 .(

 ,.

.



2 :

212 - H-01 :-) (2006

2.72.7.23C120 .
.

2.7.24 , , .
bar6,

.
.

2.7.25)
 .(.

2.7.26 ,,"
2.5Sa.

2.7.27"30
) (.

2.7.28"
 .

0.5.

2.7.29"1" .
" .2"

 . ,.

2.7.31:
 / /  /  / .











2 :

222 - H-01 :-) (2006

2.82.8.1 .
.

 .".

2.8.2 ,
10%.

.

2.8.3 , ,1.25

.

2.8.4 ,.

2.8.5" . .
 , ,.

2.8.6 .55IP.
40 ºC .,

 ,.

2.8.7:

2.8.7.1 ://
2.8.7.2.
2.8.7.3 /.
2.8.7.4.
2.8.7.5 /.

2.8.8
.

2.8.9
2.11.

2.8.10
.

2.8.112.8.8 ,
.

2.8.12
.

 .. , ,
-.



2 :

232 - H-01 :-) (2006

2.8.2.8.13
-"".

 .
.

"
.

2.8.14"3
150%.

2.8.15 , ,
.

2.8.16
: /\ / 

-C / .



2 :

242 - H-01 :-) (2006

2.92.9.1:
2.9.1.1
2.9.1.2
2.9.1.3
2.9.1.4 :-
2.9.1.5

 .
.

 ,
.

)2.10.(

2.9.2) (
) (.

2.9.2.1
) () (

.

2.9.2.2
.

.

2.9.3 , ,
 .

 .

.

2.9.4 , ,
) ( . ,

.
)3% ( ,

 ,".

2.9.5 ,
.

2.9.6"
.

TUV–ASME-"

2.9.7
.

 , ,
.

2.9.8 ,
.



2 :

252 - H-01 :-) (2006

2.92.9.9
) ("2.

 , ,"3/4.
 .

.

2.9.10.
  .

 , ,
.

2.9.11
. ,

 ,.

2.9.12 , ,

.

2.9.13
.

2.9.14/
.

2.9.15bar.

2.9.16  .

.

 , .
.

2.9.17
 .-15".

 ,
.

2.9.17
class 1EN837-1/6

..

2.9.18160" .

80".

2.9.19 ,
 ,."

 ".







2 :

262 - H-01 :-) (2006

2.102.10.1
.

2.10.2.

 , ,
 . ,

.

 , ,
.

" , , .H-01 , ,
.

2.10.3

-6%.

.
 ,.

2.10.4
.

3%.

2.10.5 , ,
.

2.10.6 , , .
 , , .

 .
 .20-".

2.10.7.

2.10.8
 .

"45.

2.10.9 ,
.

2.10.10
 ,

.

2.10.11
.

2.10.12
 .

.



2 :

272 - H-01 :-) (2006

2.102.10.13 ,
 ."1/2

.

2.10.14
.

)" (
.

2.10.15 ,
 .

"".

2.10.16 .
 .

.

 ,bar-g10 , bar-g10.

2.10.17
 .
 ..

2.10.18
:

.
.

.
.

)BLOW DOWN.(
)"/.(

2.10.19 ,
 ,/

.
"

 ."
.





2 :

282 - H-01 :-) (2006

2.112.11.1
.

 ..

 ..

 ..

:
 ..
 ..
 . , ,

.
 ..

2.11.2100"
.

2.11.3"
.

:-

2.11.3.1.

2.11.3.2.

2.11.3.3.

2.11.3.4.

2.11.4
 .

.

2.11.5 ,40 ,
"6 .

.

2.11.6.

2.11.7 , ,
 ."2 , ,

 ..

2.11.8
.

2.11.9
 ,

.

.



2 :

292 - H-01 :-) (2006

2.112.11.10"3/4 .
 .

.

2.11.115"316
" .

 .

:-

A .-.
B .-.
C ..
D ..
E .-.

2.11.12 .
(Gage Glass)

.

) (
.

 ,.
 , ,.

 .
2.11.12.

2.11.13 , ,
 .

"1/2.

2.11.14 , ,
) ()

.(

2.11.15
 .

.
.

2.11.16
.

2.11.17
.

2.11.18 , ,"
.



2 :

302 - H-01 :-) (2006

2.112.11.19"
:-

2.11.19.150"
.

2.11.19.230"
.

2.11.19.3 , ,
.

2.11.20 , ,
.

2.11.21
 ..

/
.

2.11.22
.

2.11.23
.

2.11.24
/.

604TRD
.

.

2.11.25"
.TUV–

.

2.11.26
.

 , ,
.

2.11.27"
.

, ,.

2.11.28 , ,

.









2 :

312 - H-01 :-) (2006

2.122.12.1 :
.

.
.

 .
.

.

 .-8.

7 .
.

2.12.2
.

H-01
:-

 . .
,, . .

.

 . , ,
 ,

.

 ./
.

.
 , ."

.

 . .
.

 ..

2.12.3 .
"1"2 ,.

2.12.4:-

 .Globe Valve
.

 . ,
.

2.12.5 .
.

2.12.6 ,"
.



2 :

322 - H-01 :-) (2006

2.122.12.7
.

 , ,
.,

.

2.12.8 .
"/"

.

2.12.9"1/2
.

2.12.10:-

 .Globe Valve
.

 . .
.

2.12.11" .
.

2.12.12
 ,

.

2.12.13
2.12.10

.

2.12.14 ,"
" .*

"
.

 , ,
 ,

 ,.

 , ,
.

 *.

2.12.15
."

.

 ..



2 :

332 - H-01 :-) (2006

2.122.12.16 , .
.

2.12.17
.

2-13.

2.12.18
.

2.12.19
.

2.12.2025%
 .-10".









2 :

342 - H-01 :-) (2006

2.132.13.1
 .

.

2.13.2 .

".

.

2.13.3
-50%.

 , ,
.

2.13.4
 : ; ; ;.

2.13.5 ,
 .

.

2.13.6
 ,

Globe valve ,
.

 ,
 .Glove Valve ,

.

2.13.7 , .
 ,
.

2.13.8, ,
 .

"1/2.



2 :

352 - H-01 :-) (2006

2.142.14.1
) :.(

2.14.2 . ,,

.

:-

 .)300º C  (
.

 .".

 . . , ,
.

" .
.

2.14.5"
.

 ,/
.

2.14.6
 .

..

2.14.7
 .

.

".

2.14.8/
.

2.14.9
 .".

2.14.10 .
 ,

.

" ,
.

2.14.11.
 ,.

2.14.12
.

.



2 :

362 - H-01 :-) (2006

2.142.14.13
 .-20" .

".

2.14.14
 ."3/4"

".

2.14.15"1/2
 ,.

2.14.16"4
.

)
 (-2.

) (
.

"" .
 ,"/.

"".

2.14.17
 .

5" ..

2.14.18
-7.5/-15

/ .
.

20/.
 ,

.

2.14.19" ,
 ,

.

2.14.20 ,

.
 ,.

2.14.21
" .

.

.



2 :

372 - H-01 :-) (2006

2.142.14.22

 ,.

2.14.23"S.a.2.5
 .4.

2.14.24"
 ..

48.
.



2 :

382 - H-01 :-) (2006

2.152.15.1" ,
 , , , ,

 ,.

2.15.2
.

2.15.3 , ,
 .

.

2.15.4.

2.15.5" .
 . ,"

.

2.15.6
.

2.15.7
.

2.15.8 ,
 .
.

2.15.9
.

2.15.10
 ,.

2.15.11
.

2.15.12
/ ,

.

2.15.13" , .
 .

-6".



2 :

392 - H-01 :-) (2006

2.162.16.1
.

2.16.1.1
 , , , ,.

2.16.1.2.

2.16.1.3.

2.16.1.4.

2.16.1.5 ,
.

2.16.1.65.

2.16.2
:-

2.16.2.1.

2.16.2.2 , , , ,
.

2.16.2.3 ,
.

2.16.2.4 ,
.

2.16.2.5".

2.16.2.6.

2.16.2.7.

2.16.3 .
".

2.16.4:-
 , .

 , ,
 , ,.



H-01–)(2006

3.13-2
3.23-2
3.33-5
3.43-8
3.53-10
3.63-16
3.73-24
3.83-26
3.93-27

3.103-34
3.113-35
3.123-41
3.133-43
3.143-45
3.153-48
3.163-49

3

3.173-50



3 :

2-3 H-01 :-)(2006

3.13.1.1
.

3.1.2 º C120.

3.1.3 , ,
 ,

.

3.23.2.1
 ,.

" : , ,
 .

.

 , , , .
.

 .

.

.
.

 ,.
 , ,

. , ,
 .

.

17 ºC -
) (.

83ºC.

60 ºC -
".

"70-90ºC

 , ,40ºC
".

 ,
 .

 . , ,
 .10-

20ºC



3 :

3-3 H-01 :-)(2006

3.2
.

"
.

.
""

  .
.

 ."".

 ., ,
0.7 bar

.
.

0.7bar
.

) (
0.35 bar .

-0.6\-2.4
\.

 . , ,
.

"21.5-1
\2–1.5\, ,

.

KW)(

.

Kcal / hr .
KW.:-1KW = 860 Kcal / hr

.

.



3 :

4-3 H-01 :-)(2006

3.2
270ºC.:

°C165".
°C200.

.

-90%
.

) (
 .

.401.

3.

:-
10.5 %175 KW

13 %175 KW .
.

0.02
.



3 :

5-3 H-01 :-)(2006

3.33.3.1H-01
 ,

A .
 ,B .

.

 , , , ,
 ,

 . , , , , ,
 ,

 ,
 ,.

3.3.2 ,
H-01/

. , ,
H-01 ,

.

3.3.3 .
 ,.

3.3.4 .
.

3.3.5 . , ,
.

3.3.6

.

3.3.7
3.3.6.

3.3.8 /"
)air gap .(

3.3.9
 .

.

3.3.10
 .

.

3.3.1
 .

 ..



3 :

6-3 H-01 :-)(2006

3.33.3.10
 .

.

3.3.12
  .

.

3.3.13

  .
.

3.3.14

.

3.3.15"3/4.

3.3.16 , ,
 . ,

.

3.3.17
.

3.3.18
 , , ,

 .

3.3.19

.

3.3.20
 .

.

3.3.21
.

3.3.22 ,,
 .

 ,  ..

3.3.23
 , , ,

 ,.

.



3 :

7-3 H-01 :-)(2006

3.33.3.24
.

3.3.25
.

3.3.26

.

3.3.27 , ,
 , ,.

3.3.28 ,
.

3.3.30
"900 .

-IEC.

3.3.31 ,
.

3.3.32
  .

.

3.3.33" ,
 , ,

.



3 :

8-3 H-01 :-)(2006

3.43.4.1:-
3.4.1.1.
3.4.1.2.

3.4.1.3.

3.4.1.4.

3.4.1.5 ,.

3.4.1.6.

3.4.1.7.

3.4.1.8.

3.4.1.9.

3.4.2
 , , ,

.

 , ,
.

.
,,

.

.

3.4.3
.

3.4.4
".

3.4.5
 ,

.

3.4.6
 .

 ,.

3.4.7
.

 , ,.

3.4.8
 ,

.



3 :

9-3 H-01 :-)(2006

3.43.4.9 ,,,
 ,

 ..

3.4.10
:

3.4.10.1.
3.4.10.2

.
3.4.10.3

) ..(











3 :

10-3 H-01 :-)(2006

3.53.5.1
) : (.

3.5.2
 ."

.

3.5.3:

3.5.3.1 ,.
3.5.3.2.
3.5.3.3.
3.5.3.4.
3.5.3.5 , ,

.

3.5.4 .
 ,3.5.5.

3.5.5
H -01

.

3.5.5.1.

3.5.5.2"
 ."

"/".

3.5.5.3
 . , ,

.

3.5.5.4 , ,
/  .

.

3.5.5.5 , ,

.

.

 ."
.

3.5.5.6 ,
 ,.

3.5.5.74
931 .

.



3 :

11-3 H-01 :-)(2006

3.53.5.5.8
.

 ,
 .

,"
 ..

.
3.6.24

3.5.5.9, ,"
.

 , ,
.

3.5.6 , 
 ,.

3.5.7,
.

 , ,
 , ,

-"
.

 ,
2.4.

3.5.8
.

3.5.9
.

 ,.

3.5.10 ,
 , ,.

3.5.11 .
 . ,

."932



3 :

12-3 H-01 :-)(2006

3.53.5.12 ,

.

3.5.13.

3.5.14
.

 .
":-

 ..
 .

 . , ,.

 , , ,
.

3.5.15
 ,

.

.

3.5.16 ,
.

3.5.17
.

". , ,
.

3.5.18 .
/

. ,
 ,.

 ,
".

3.5.19".

3.5.20
50".

 ,
.

3.5.21
."

.



3 :

13-3 H-01 :-)(2006

3.53.5.22
 , .

/ ..

3.5.23 ,
-10".

 . , ,
." ,

.

3.5.24
 . ,.

 .
3.6.23

 .".
200 KW .

.

3.5.25.

3.5.26
.

3.5.27
25.

3.5.28) (700"-2000
".

3.5.29) ( ,
 ,700" ,

1500-".
 ,-2000".

3.5.30
2000".

3.5.31
1.6 .

2 ,0.9
 . , ,

.

3.5.32
.



3 :

14-3 H-01 :-)(2006

3.5:

3.5.32.1-16"
"  ..

3.5.32.2,27ºC, ,
.

3.5.32.3
".

3.5.33"
//.

3.5.34
.

3.5.35
.

.

3.5.36
.

.

3.5.37
 .

3.5.38 , ,
.

3.5.39
  .

:-
3.5.39.1.
3.5.39.2.
3.5.39.3

/.
3.5.39.4.
3.5.39.5.

3.5.40
 . , ,"

/".



3 :

15-3 H-01 :-)(2006

3.53.5.41:-

3.5.41.1 .
6".

3.5.41.212" ,
.

3.5.41.3 :"2 , , ,
"3/4 .

.

3.5.42"
.

3.5.43
.

3.5.44.

3.5.45
 .

 ,:
..
..
..

3.5.46
".

3.5.47
.



3 :

16-3 H-01 :-)(2006

3.6.3.6.1 ,
.

"
/.

.

 , ,
 , ."
.

 , , .
.

3.6.21000 KW :-
3.6.2.1.
3.6.2.2.

,
.

"

 ,
.

 .
 ,

.

""
. ,

 ,60ºC
45 ºC.

 , ,
.

.

3.6.2.31000 KW 
100ºC ,,

 ,.

.

.

1000KW

.

.

 .
.



3 :

17-3 H-01 :-)(2006

3.6.3.6.4 , ,
) :(:-

3.6.4.1TRD
3.6.4.2ASME
3.6.4.3BSI

3.6.5 .
".

3.6.6
.

3.6.7
/.

 ..

3.6.8" ,
 , , .

 .:-

 ; ,;
 ;.

3.6.93.6.8
3.6.6.

"3.123.14.

3.6.10KW
.

Kcal / hr
KW .:-1KW = 860 K cal / hr

3.6.11-20%
.

, ,
80%.

3.6.12
":

..
..
..

 ..
..

3.6.13"
20 KW".

 , ,-20 KW"
.

 , , ,
.



3 :

18-3 H-01 :-)(2006

3.6.3.6.14"
 .

"-3.2.

3.6.15 , ,
"

 ."
3.2.

3.6.16
" .

.

3.6.171.6
 .2

0.9 . , ,

.

3.6.18
:-

..
..
..
.)".(

 .(KW)
 .(ºC)
.(bar).
.(bar).

 .)(

:-

 ..
 ..
 ..

3.6.193.6.203.6.50
.

3.6.20

.

 .TRD
, ,ST37-2

H-II.
/.

H-IIDIN 17155 
.
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19-3 H-01 :-)(2006

3.6.3.6.21 ,
.

 .
 ..

TRD 100 .

3.6.22
 ,,

.

3.6.23 ,
 .

) (.

3.6.24""127
 ."1751

.

3.6.251000KW
 ..

3.6.26H-II
17 Mn 4DIN 17155 .

.

3.6.27
 .

.

3.6.28 ,"2
ST35.8DIN 17175.

3.6.29 ,
 ,"" .

.

. ," .
.

.

3.6.301000 KW 
100ºC .

.

3.6.31" .
400" ,"".



3 :

20-3 H-01 :-)(2006

3.6.3.6.321000KW
,,"

.

 ,
 .
.

3.6.33
 .

.

3.6.3450"
.

.

3.6.35
 ,"

".

3.6.36
.3.6.1:

.3.6.1 :-

""
1500

-1500
30002

2000".

800

3000
2000"

3000"
2000.

.
-800

1500
2000 , ,

800"3000".
1500

TRD 702 .
.120ºC

420x320"420" .
300"350".

320x220"320" .
100"120".

100x150"120" .
6595".

 .
 .DIN 2914 



3 :

21-3 H-01 :-)(2006

3.6.3.6.37.
420x320"

 ,.

3.6.38 ,
 .

.

3.6.39
.

3.6.40
3.12.

3.6.41 .
:-

25".1000KW.
32"1000KW.

3.6.42
3.11.

3.6.4340
 .

 .

.

3.6.44 .
.

3.6.45
C300.

3.6.46"10" .
 .

"C1500.

3.6.47
30 .

100ºC150ºC
.

3.6.48
""

 ..
150%

-4 bar

..
.
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22-3 H-01 :-)(2006

3.6.3.6.49
 , ,  .

 ,
.

,,
,,

.

 ,
.

3.6.50"
 . .

.

3.6.513.6.523.6.62
.

3.6.52, ,
.

3.6.53 .
.

3.6.54
GG-20GG-30DIN 1691.

.

3.6.55 .
"

.

3.6.56
420x320".

3.6.57
:-

25" .150 KW
32"150 KW350 KW.
50"350 KW.

3.6.5810
bar .

 .1.5
4 bar.

 , ,
."

.
 ,

.



3 :

23-3 H-01 :-)(2006

3.6.3.6.59"
 .

 ..

3.6.60""
 . .

.
3.6.47.

3.6.61
".

3.6.62
.



3 :

24-3 H-01 :-)(2006

3.73.7.1 , ,
 ,.

.

3.7.2PRESSURE ATOMISING ,
.

3.7.3 ,4787DIN
.

3.7.4:

.
.

 ..
 ..

3.7.5
.

3.7.6MONO - BLOCK ,
.

3.7.7"
 .

.

3.7.8
 .

.

.

3.7.9 :
----.

.

.

3.7.10)( .
 , ,

.
.



3 :

25-3 H-01 :-)(2006

3.73.7.11
:

3.7.11.1 )(
.

3.7.11.2.
3.7.11.3
3.7.11.4
3.7.11.5.
3.7.11.6.

3.7.12.

3.7.13.

3.7.14
.

3.7.14.1-TWO STAGE - TWO NOZZLES
-.

3.7.14.2-(SLIDING TWO STAGE) .
(SERVOMOTOR) .

.

3.7.14.3- ,SERVOMOTOR
.

" .
.

.

3.7.15 .
.

3.7.16 ,
 : ; ; ;.
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26-3 H-01 :-)(2006

3.8

"

3.8.1

.

3.8.2, ,"
 ..

2 bar4 bar.

3.8.3
.

3.8.3
 .

.

3.8.4, , .

.

3.8.5) (
 .3.8.4 .
 .3.11.

3.8.6 ,
 .

3.12.

3.8.7
 .

3.11
.

3.8.8
3.9

3.10.







3 :

27-3 H-01 :-)(2006

3.93.9.1

.
 .4ºC-90ºC

 ,-3.6%. ,
.

 ,
 .

 , ,,.

3.9.2:-
 , ,

.

3.9.3, ,

.

3.9.4

.

3.9.5
.

 ,
.

.

 .
.

3.9.6)
 ( ,.

3.9.7
:-

3.9.7.1
 , ,

.
3.9.7.2.
3.9.7.3

,
.

".

.

BS 7074
.

 , ,.
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28-3 H-01 :-)(2006

3.93.9.8 ,
 ,.

:

 :
.

 :
) (.

:

 :
).(

 : .
..

:-

 ..
 ..
 . : .

.
 .

.

 ,:-

 . .
 .83ºC.

 .
 ,.

 . .
 ., ,

.

 . .
 , , ,

.

 .

 ,.

.
 . ,

.

:
 ..
 ..
 .) (.
 ..
 ..
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29-3 H-01 :-)(2006

3.9
3.9.93.9.103.9.22

.

3.9.10
.

3.9.11,
BS 4814.

3.9.12,
DIN 48073.

3.9.13) (
.

 )300 (
.

3.9.14800-1500,,HAND
HOLE.1500,,

MAN HOLE.-800 ,
.

3.6.36.

3.9.15:-
 ,, , , ,

.

3.9.15/
.

 ,.
.

3.9.16
-20" .

.

3.9.17

. .
.

3.9.1890ºC
,

..

3.9.17-3.9.18
.

3.9.19
, .

 ,
 .

.
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30-3 H-01 :-)(2006

3.93.9.20

.

3.9.21
.

3.9.22:-
 ,

 . ,
.

 .3.9.13.9.2.

.
.

3.9.1 : .
ASHRAE HANDBOOK - EQUIPMENT

t 3 -] 1-)1v/2v[ (Vs =Vt
       1- (Pi / Pf)

Vt)(
Vs ) (
Pi)bar(
Pf)bar(
v1)\" (–.
v2 )\"(
 t (ºC) 

.m/m.K)(11.7x10¯ 6.

.3.9.2:
PhBar

-10
PiBarPi = Ph + Pv + 0.3 
Pv 

100ºC

Bar

PfBar")1(
e%
a:

a =( Pf – Pi) / ( Pf + 1) 
VsLiter
VaLiterVa = Vs x e / 100
VtLiterVt = Va / a

ºC30405060708090100110120

e(%)0.440.781.211.712.282.913.604.355.156.01

Pv(bar)00000000.240.811.6

v1.0041.0081.0121.0171.0231.0291.0361.0441.0521.060







3 :

31-3 H-01 :-)(2006

3.9)1 (Pf
".

.Pf
 )0.7bar (

.

)2 (Vt10%.

)3 (a"
.

3.9.233.9.243.9.46
.

3.9.24
83ºC.

17ºC
) ( .

.

3.9.25
 , .

10
 ..

3.9.26 .
 .

 ,
 .

.

3.9.27
 ,

.

10
.

10.

3.9.28,45º
 .

3.9.29 .
 .

-25".

3.9.30
.

3.9.31
.
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32-3 H-01 :-)(2006

3.93.9.32
 ..3-08

:
DSV = 15 + 1.39 Q         (3.3)
DSR = 15 + 0.9273 Q    (3.4)

DSV
DSR

Q(KW)

3.9.33

 ,

.

3.9.343.10.33 , 
.

3.9.35
 .

 .

3.9.36" .

.

3.9.376".
"

 .2 bar.

3.9.38
.

.

3.9.39
.100" , ,

 . ,40.

3.9.40800"6
 .800"16 .

".

3.9.41  .
) .(

(air gap) .
.

3.9.42
 . , ,

.



3 :

33-3 H-01 :-)(2006

3.93.9.43 , , .
bar2

.

3.9.44
) .(

.

3.9.45 , ,"
2.5Sa . "

30) (.

3.9.46:

3.9.3 :.) (ASHRAE HANDBOOK - EQUIPMENT

Vt = 2Vs [ (v2 / v1) - 1] - 6  t

Vt) (
Vs )  (
Pi)bar(
Pf)bar(
v1 )\" (
v2 )\"(
 t (ºC) 

.m/m.K)(11.7x10¯ 6.
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34-3 H-01 :-)(2006

3.103.10.1
.20%

10%
.

 , , .) : (
 , ,.

 ].-1"-500"1"-KW0.58[.

3.10.2
 . , ,.

3.10.3
 .

 , .
.

 ,
 .

.

3.10.4
)" (

.

3.10.5
/.

50"
" . , ,

.3-03.

3.10.6-20"")3/4 ( 

3.10.7.

. , , .
 .

.

3.10.8.
, ,.

3.10.9

.

3.10.10
.





3 :

35-3 H-01 :-)(2006

3.113.11.1
 .

 , ,24.

 : . ,
 ..

3.11.2, ,"
.

TUV–ASME-"

3.11.3
.

 , ,
.

3.11.4
 ..

3.11.5 ,
.

3.11.6
.

3.11.7
.

 , ,
.

3.11.8 , ,

.

3.11.9.
.

3.11.10
/.

3.11.11ºC
bar.

3.11.12
 ,.

3.11.13
".



3 :

36-3 H-01 :-)(2006

3.11
3.11.14:-

3.11.14.1.
3.11.14.2) (.
3.11.14.3/
3.11.14.4.

3.11.15) (
) (.

)
 () (.

.
.

.

3.11.16 , ,
.

)1000 KW ( 
 .

.

,,
 .

.
.

3.11.17 , ,
) ( . ,

. , ,
".

3.11.18
.

3.11.19 , ,
 ,) (

 ,.

 ,

.) (, ,
.

".



3 :

37-3 H-01 :-)(2006

3.113.11.19

C .t  45 º
60ºC .

.

3.11.20
 ,

.

3.11.21 ,
:-

3.11.21.1)1(

3.11.21.2).()2(

3.11.21.3.
3.11.21.4.)3(

3.11.21.5 ,
.

)1 (.
)2 ( , ,.
)3 (.

3.11.22

3.11.2320
 .Class 1

DIN 16203.
.

3.11.24160
" KW1000 .

80" .
.

3.11.25
"

.

3.11.26
 .

.

3.11.27:
3.11.27.1.
3.11.27.2.
3.11.27.3.
3.11.27.4.



3 :

38-3 H-01 :-)(2006

3.11
 . ,

 . ,
.

 :, ,
.

 , ,
.

, ,
 ,.

 , , .

3.11.28) (.
 , ,

,.
".

 ,.

0.35
bar

.

3.11.29) ( .
 ,

¹.

 , ,".
 ,

 , ,.

 .
.

-0.7 bar 
.

3.11.30 ,

.

3.11.31
 ,

3.11.32 .
:-

-).(
-.
-.
-.
-.
-.



3 :

39-3 H-01 :-)(2006

3.113.11.33
.

3.11.34
 .-15".

3.11.35
-150%.

class 1EN837-1/6
 .

-class 1.6..

3.11.36160"
 KW1000 .

80".

3.11.37

3.11.38 .
 .

, ,
 .

".

.

3.11.39.
 .

 ."
.

3.11.40 .
 , .

 ."
.

3.11.41
.

.

3.11.42
.



3 :

40-3 H-01 :-)(2006

3.113.11.43 , ,
:-

 .".
 .)(.
 ..
 ..
 .//.

 ,

  ..

.
".

), (

) , (
. .

.

..

3.11.44
.

 .

.

,

,, .

, ..

.

3.11.45 ,

.

"
) (

 .
.

 ,
.

 , ,
 ." .

.



3 :

41-3 H-01 :-)(2006

3.123.12.1
.

3.12.2
.

3.12.3
TRD 721 .

.

3.12.4, ,
,

10%.

", ,"
 ,.

3.12.5 + 0.7bar
.

3.12.6
 ,

.

3.12.7 , , ,
 . , , .

 .
 .

3.12.8) (-20
"")3/4(80"")3( .

  ,.
.

3.12.9
 ..

3.12.10
 , ,

."
)air gap.(

3.12.11-ºC99

 .3-12) :(.

3.12.12

.



3 :

42-3 H-01 :-)(2006

3.123.12.13 ,
, ,

.

3.12.14
.

3.12.15
.

3.12.16
.

"1/2.

3.12.17
.

" (
.

3.12.18"
 . .

" .
10"6"

.

3.12.19,
 .

 .
.

3.12.20
:

.
.

.
.

)BLOW DOWN.(
)"/.(

3.12.21 ,
.

 .
".







3 :

43-3 H-01 :-)(2006

3.133.13.1 ,IN-
LINE.

3.13.23 KW
/

.

3.13.3 , ,
.

-20%
.

3.13.4" . .
.

3.13.5.IP55.

.

3.13.640 ºC.
, ,.

3.13.7
.

3.13.8:

- ://
-.
- /.
-.
- /.

3.13.9
.

3.13.11
.

 , ,.

3.13.12/
.

3.13.13
.

3.13.14 .
- , ,

.



3 :

44-3 H-01 :-)(2006

3.133.13.15 .
3.11

.

3.13.16
.

 , ,
.

.

 , ,
.

3.13.17
:

-
--\
-"
-.





3 :

45-3 H-01 :-)(2006

3.143.14.1
) :.(

3.14.2 . ,,

.

:-

 .)300º C  (
.

 .".

 . . ,
 ,.

" .
.

3.14.5"

. ,
/.

3.14.6
.

..

3.14.7
 .

.

".

3.14.8/
.

3.14.9
 .".

3.14.10 .
 ,

.

" ,
.

3.14.11.
 ,.

3.14.12
.

.



3 :

46-3 H-01 :-)(2006

3.143.14.13
 .-20" .

".

3.14.14
 ."3/4

"".

3.14.15"1/2
 ,.

3.14.16"4
.

)
 (-2

.

) (
.

""
 . ,"/

.

"".

3.14.17
 .

5" ..

3.14.18
-7.5/-15

/ .
.

20/.
 ,

.

3.14.19" ,
 ,
.

3.14.20 ,

.
 ,.

3.14.21
" .

.

.



3 :

47-3 H-01 :-)(2006

3.143.14.22

 ,.

3.14.23"S.a.2.5
 .4.

3.14.24"
 ..

48.
.



3 :

48-3 H-01 :-)(2006

3.153.15.1
 .

.

3.15.2 .

".

.

3.15.3
-50%

.

 , ,
.

3.15.4
 : ; ; ;

.

3.15.5 .
 .

.

3.15.6
.

,".

3.15.7 , .
".

3.15.8"
.



3 :

49-3 H-01 :-)(2006

3.163.16.1" ,
 , , , ,

 ,.

3.16.2
.

3.16.3 , ,
 .

.

3.16.4.

3.16.5" .
 . ,

".

3.16.6
.

3.16.7
.

3.16.8 ,
 .

.

3.16.9
.

3.16.10
 ,.

3.16.11
.

3.16.12
/ ,

.

3.16.13" , .
 .

-6".



3 :

50-3 H-01 :-)(2006

3.173.16.1
.

3.17.1.1
 , , , ,.

3.17.1.2.

3.17.1.3.

3.17.1.4.

3.17.1.5 ,
.

3.17.1.65.

3.17.2
:-

3.17.2.1.

3.17.2.2 , , , ,
.

3.17.2.3 ,
.

3.17.2.4 ,
.

3.17.2.5".

3.17.2.6.

3.17.2.7.

3.17.3 .
".

3.17.4:-
 , .

 , ,
 , ,.



H-01:–)(2006

4.14-2
4.24-2
4.34-3
4.44-6
4.54-8
4.64-10
4.74-12
4.84-13
4.94-15

4.104-19

4

4.114-20



4 :

2-4  H-01 :-)(2006

4.1
) :(

4.1.2 .
:

.
.
.
.

.

4.1.3
.

4.24.1.2.

 ,.

.

 ,
.

".
/

.

.

.

)(

.

60ºC
.

6 bar
-0.5 bar/

.

.

2 bar.

300"
.CaCO3

.



4 :

3-4  H-01 :-)(2006

4.34.3.1H-01
 ,

A .
 ,B .

.

 , , , ,
 ,

 . , , , , ,
 ,

 ,
 ,.

4.3.2 ,
H-01/

. , ,
H-01 ,

.

4.3.3
.

4.3.4
ASMETRD.

4.3.5 ,
6 bar9 bar.

4.3.6
 .

.

4.3.72.5 bar 
 .

0.5 bar-.

4.3.8
.

4.3.9
 ..

-10
.

4.3.10
:

 ."
Cu-Ni)1(

 .".
 . /.

)1 (.



4 :

4-4  H-01 :-)(2006

4.34.3.11
 .

.

4.3.12, ,
DIN 4753:

 .-.
 ..
 ..

":
- ,-.60 ºC .

.

 . .
.

 ..

4.3.13
, ,-

"".

4.3.14
 . ,
.

4.3.15
 .

 ..

4.3.16 .
 /")air gap .(

4.3.17
 .

.

4.3.18
 .

.

4.3.19 ,,
 . ,
.

4.3.20
.

4.3.21

.



4 :

5-4  H-01 :-)(2006

4.34.3.22
 , , ,

 ,.
.

4.3.23 , ,
 , ,

.

4.3.24 ,
.

4.3.25
"900.

-IEC.

4.3.26
".

4.3.27
.

4.3.28
 ,.

4.3.29" ,
 , ,

.



4 :

6-4  H-01 :-)(2006

4.44.4.1
 .

.

4.4.242 ºC
.

 :-.

4.4.3
) .( .

-42 ºC
.

4.4.4.

4.4.5
 .

.

4.4.6
:

4.4.6.1 .
- .

.

4.4.6.2(2 set points)
 .

 .
4.4.3.

4.4.6.3
.

4.4.6.4

44ºC
 ,10.

4.4.6.5.

4.4.7
:

4.4.7.1
 .

-42 ºC.
.



4 :

7-4  H-01 :-)(2006

4.44.4.7.2"
SGT /

)/( .
.1102.

4.4.7.3
 .

4.4..



4 :

8-4  H-01 :-)(2006

4.54.5.1,
.4-014-08 .:

4.5.1.1.
4.5.1.2
4.5.1.3
4.5.1.4.
4.5.1.5.
4.5.1.6.

4.5.2
 , , ,

.

4.5.3
 ,

.

4.5.4
/ , .

 ,
.

, ,
 . , ,

 . ,
.

 , .

.

4.5.5 ,

.

 ,
 ., ,

 ..

4.5.6
.

4.5.7
 : ,

 , ,.

4.5.8 .
.

 .
 , .

 .
 , ,

.
 .

.



4 :

9-4  H-01 :-)(2006

4.54.5.9
/.

4.5.10 .
 .

-" ,.

 .80
 . .

.

4.5.11:
-
-
-
-)(
-)(
-(KW)
-  (bar) 
-  (bar)
-  (bar)
-  (bar)
-.























4 :

10-4  H-01 :-)(2006

4.6.4.6.1
.

 ,
.

4.6.2.

45" .
 .

4.6.3ST 37/2" ,
 .

4.6.4 , ,ASME,TRD
.-6 bar .

"4295"
.

4.6.58"
.".

4.6.6
 .

.

4.6.7"
.

4.6.8""127
 ."1751

.

4.6.9
.

4.6.10
.150" , ,

 . ,40.

4.6.11"1.5.

4.6.12 .4.6.1.



4 :

11-4  H-01 :-)(2006

4.6. .4.6.1:-

"
200 - 500 450 - 600 
500 - 1000 600 - 800 
1000 -3500 800 -1500 

2000".
1500  .

"DIN 4753

420x320"420" .
320x220"320" .

100x150"120" .
50".

4.6.13.
".

.

4.6.14 .
.

DIN 2914 .

4.6.15"
/ .

1.5-
bar9

.

4.6.16)
 .(

.

4.6.17 , ,"
2.5Sa.

4.6.18"
30) (.

4.6.19"100"

0.5.

4.6.21"1" .
" .2"

 . ,.

4.6.23:

-
-.
-.
- .)(
-(bar)
-.





4 :

12-4  H-01 :-)(2006

4.74.7.1
 . .

.

4.7.2 ,
 ..

4.7.3
.

4.7.4 .
.

4.7.5
.

-20%
.

4.7.6"
.

4.7.7
.

4.7.8.
100.

4.7.9:
:"AISI 316

:EPDMVITON.
:ST 37/2,"

.
:".

:".
 :"AISI 316.

4.7.10:

4.7.10.1
 :# ," ,Cu-Ni".

4.7.10.240.

4.7.10.3" .
".

4.7.10.4.

4.7.10.5Cu-Ni
.

4.7.10.6.

4.7.10.720"
15"

.



4 :

13-4  H-01 :-)(2006

4.84.8.1 ,
)IN-LINE(.

4.8.23 KW
/

.

4.8.3 , ,
.

4.8.4" . .
.

4.8.5.IP 55.
 .

4.8.640 ºC.
, ,.

4.8.7:

- ://
-.
- /.
-.
- /.

4.8.8
.

4.8.9
.

 ,,
.

4.8.10/
.

4.8.11
-.

4.8.12 .
-

.

4.8.13 .
4.9

.

4.8.14
.

,.
.



4 :

14-4  H-01 :-)(2006

4.8
.

 , ,
.

4.8.15
:

-
--\
-"
-.



4 :

15-4  H-01 :-)(2006

4.94.9.1
.

4.9.2
.

,,".

TUV–ASME-"

4.9.3 , ,24

4.9.4

 ,
.

4.9.5
 ..

4.9.6 ,
.

4.9.7.

4.9.8
.

 ,,
.

4.9.9 , ,

.

4.9.10.
.

4.9.11
/.

4.9.12Cº
bar.

4.9.13
.

4.9.14
".



4 :

16-4  H-01 :-)(2006

4.94.9.15"
:-

4.9.15.1
4.9.15.2) (
4.9.15.3/

:-
4.9.15.4.
4.9.15.5(self acting)

4.9.16( on/off ) 
)(.

/

.

 .

.

4.9.17,
.

( self acting ).

 .
.

 ., ,"
.

4.9.18 ,
 ,) (.

,

. , ,"

.

.
4.9.19

.



4 :

17-4  H-01 :-)(2006

4.94.9.20
,.:-

4.9.20.1.
4.9.20.2.
4.9.20.3.

4.9.21
.

4.9.2220
 .Class 1

16203DIN.
.

4.9.2380".
.

4.9.24
"

.

4.9.25
 .

.

4.9.26.
 ,

.

4.9.27
.

4.9.28 .
-15".

4.9.29
-150%.

-6.class 1EN837-1/6
..

4.9.3080" .
.

4.9.31.

4.9.32 , ,
 .

TRD 721.



4 :

18-4  H-01 :-)(2006

4.94.9.33 ,
.

 .
3.12.

4.9.34-0.7 bar
.

4.9.35
10%

.



4 :

19-4  H-01 :-)(2006

4.104.10.1" ,
 , , , ,

 ,.

4.10.2
.

4.10.3 , ,
 .

.

4.10.4.

4.10.5" .
 . ,

".

4.10.6
.

4.10.7
.

4.10.8 ,
 .

.

4.10.9
.

4.10.10
 ,.

4.10.11
.

4.10.12
/ ,

.

4.10.13" , .
 .

-6".



4 :

20-4  H-01 :-)(2006

4.114.11.1
.

4.11.1.1
 , , , ,.

4.11.1.2.

4.11.1.3.

4.11.1.4.

4.11.1.5 ,
.

4.11.1.65.

4.11.2
:-

4.11.2.1.

4.11.2.2 , , , ,
.

4.11.2.3 ,
.

4.11.2.4 ,
.

4.11.2.5".

4.11.2.6.

4.11.3 .
".

4.11.4:-
 , .

 , ,
 , ,.



H-01–)(2006

5.15-2
5.25-2
5.35-4
5.45-9
5.55-11
5.65-14
5.75-17
5.85-18
5.95-20

5.105-24
5.115-26
5.125-28
5.135-30
5.145-31

5

5.155-35



5 :

2-5 H-01–) (2006

5.1.5.1.1:-

5.1.1.1).(
5.1.1.210 bar.
5.1.1.3.
5.1.1.4.
5.1.1.5.
5.1.1.6.
5.1.1.6.
5.1.1.6".

5.1.2
 .

.

5.2.5.2.1"
.

"152025324050658010
0

15
0

20
0

25
0

'1/23/4111/411/2221/2346810

5.2.2
.

 , .
.

 , , .
.

 .
.

 ,
 , .

5.2.2-0.6\
-2.4\.

 . , ,
.
"21.5-1\ .

 ,2–1.5\.
, ,.



5 :

3-5 H-01–) (2006

5.2.5.2.340-25\.

 .
-

.
  .

.

5.2.4)0.4 bar/100 m (
15% .

2 bar0.2 bar / 100 m)(.

 .
."

.

5.2.5
.



5 :

4-5 H-01–) (2006

5.3.5.3.1H-01
 ,A

 . ,
B .

.

 , , , ,
 ,

 . , , , , ,
 ,

 , ,
.

5.3.2 ,
H-01/

. , ,
H-01 ,

.

5.3.3
  .

/.

5.3.4
 .70"200" , ,

.

5.3.5 .
 .

.

5.3.6
/ .

 , .
.

 , , ,
.

5.3.7
.

5.3.8 .
.

5.3.9 ,
 . .

.

5.3.10 ,
, .

 ,.



5 :

5-5 H-01–) (2006

5.3.5.3.11
.

5.3.12
 ,

/ .
, ,.

5.3.13""127
 ."1751

.

5.3.14
.

5.3.15 , ,
 , ,

 ,.

,  ,
.

5.3.16-
 .

.

 .
.

5.3.17
 . , , ,

.

 .
 ..

"316 ."
..

5.3.18.

5.3.19
60 ºC .

.

5.3.20
 .

".

,.

5.3.21.



5 :

6-5 H-01–) (2006

5.3.5.3.22 .
 .-10" .

.

5.3.23/
 . .

/.

5.3.24
 ."

.

5.3.25
.

5.3.26 .

.

5.3.27 ,
.

5.3.28  .15"
20" ."".

 /(air gap).

5.3.29 .
.

5.3.30.
 .

"
50".

5.3.31
-50".)

 ,.(

5.3.32 ,,
".

 .20"
 ."

.

5.3.33 , .
 , , ,

. ,
 . , ,"

.



5 :

7-5 H-01–) (2006

5.3.5.3.34 , , ,
.

- ,
:

5.3.34.1
.

5.3.34.2"
 .

5.3.34.3
.

5.3.34.490"
70" ..

5.3.34.5 ,20"
 ..

5.3.34.6 .
 .50".

5.3.34.7
 .

.

5.3.34.8 .-6
).(

5.3.34.9.

5.3.34.10 .

 .

5.3.34.11"31640
K.

5.3.34.12.

 ,".

5.3.35
 .

."-
 ,.

5.3.36"" .
-1.5 .

" .1.5
 . ,

.

5.3.37
" .

-5.12.



5 :

8-5 H-01–) (2006

5.3.5.3.38
 . ,

 .)5.13(

5.3.39
 . , ,

 .)5.11(

5.3.40
 ./

 ,,,
.-

5.15.

5.3.41

 . .
 , ,.

5.3.42 ,.

5.3.43"
 , , .)

5.14(

5.3.44 , .
".



5 :

9-5 H-01–) (2006

5.4.5.4.15.3
.

5.4.2405-A .
 ,

316L405-D
K 5-C .

25".

5.4.3 .
 ,

5.3.33 .

.

5.4.4 ,,
 .

.

5.4.5
:-

5.4.5.1.
5.4.5.2

.
5.4.5.3

.
5.4.5.4.
5.4.5.5.

5.4.6, , .
 .

25" .
.

5.4.7 .

:-

5.4.7.1.
5.4.7.2.
5.4.7.3.
5.4.7.4.
5.4.7.5.

5.4.8
 .

 ." .
.

5.4.9
 .

 .
.



5 :

10-5 H-01–) (2006

5.4.5.4.10 , , ,
 ," , , .

 .25"
.

.

5.4.11
 . .

 .

5.4.12
 ..



5 :

11-5 H-01–) (2006

5.5.5.5.15.3
.

5.5.25-A .
 , ,

316L405-D.

5.5.3.

5.5.4 ,
 ,0.25 % - 0.50 %.

5.5.5
 .

:

5.5.5.1.
5.5.5.2.
5.5.5.4.
5.5.5.540.
5.5.5.6.

5.5.6" " "
5-02 . 
-50".

5.5.7 .-
 ,.

 .

5.5.8
 .

) ..5-03(

5.5.9/80"
15" .

 .
.). 5-03 (

5.5.10 .

 . .
 .5-04.

5.5.11
 .

 , .
" ,.



5 :

12-5 H-01–) (2006

5.5.5.5.12
 .

2.10.

5.5.13Bellow
sealed globe valve) ( Piston globe valve)(

".

5.5.1420"
 , .

 ," ."
 .-NRG .

.

5.5.15
" , ,Swing

check valvecheck valve Lift .

 ,".

20"
.

5.5.16 .
 .40 mesh .

 .
.

5.5.17-
-, ,

SBR ..

5.5.18
 .5-05.

5.5.19 .

5.5.20
:

5.5.20.1.
5.5.20.2.
5.5.20.3.
5.5.20.4.

5.5.21 .
 , ,

.5.11

5.5.22-100ºC .
 . .

 , ,.



5 :

13-5 H-01–) (2006

5.5.5.5.23
 ..

5.5.24
20"

 . , ,
.













5 :

14-5 H-01–) (2006

5.6.5.6.15.3
.

5.6.2-
-.

 , ,
.

 , .
) (.

" , .
) (, ,

.

5.6.3805 - A
316 L10405-D . 

5.6.4
.

5.6.5
.

 . .
.5.01.

5.6.6
 .

.

5.6.7
 .

.

.

 ..

5.6.8
 ..

5.6.9 .

.

5.6.10
.

 .
) (.

.

" .
.



5 :

15-5 H-01–) (2006

5.6.5.6.11
45º.

) .5-05.(

5.6.12
 .316

100-200 μm.

5.6.13 .
 .

.)5-02(

5.6.14
 .

.

, .
 .

 . .

.

5.6.15 ,
 ," ,,-NRG
 . .

.25".

5.6.16
" , ,Swing

check valvecheck valveLift .

 ,".20"
 .

5.5.17-
-, ,

SBR ..



5 :

16-5 H-01–) (2006

 .5.01:

*  ,

 ,*

 ,

 ,
* ,

*
*

 ,

*
*

 ,

   *.
 ** .



5 :

17-5 H-01–) (2006

5.7.5.7.15.3
.

5.7.2405-A .
.

 .

 ..

.

5.7.3:-

5.7.3.1""
 ..

.

5.7.3.2 .
.

.

5.7.3.3" ,"
" .

.

5.7.3.4"".
 .

.

5.7.4 .
  .

.

5.7.5
.

5.7.6-20" .

5.7.780" .-
80".

5.7.8 ,
" ,,- .

 ..

5.7.9Swing check valve ,
 ,

".

 .

5.7.10
SBR ..



5 :

18-5 H-01–) (2006

5.8.5.8.1)1(

5.3.
)1 ( ,

 .H-01.

5.8.2405-B
5-C .

.
 .

 .
.

 .
 , , .

.

5.8.3:-

5.8.3.1 .
.

.

5.8.3.2" ,"
" .

.
".

5.8.3.3"".

 .
.

5.8.3.4.
.

5.8.460ºC

5.8.5 ,
.

5.8.6
 .

.

5.8.7
 , .

.

5.8.8
 . , , ,

 ..



5 :

19-5 H-01–) (2006

5.8.5.8.9 .80"
.

5.8.1050"
 .-80"

 ,.

5.8.11
" ," ,,-
.

5.8.12
Swing check valve.

5.8.13
 , .

 .
-.



5 :

20-5 H-01–) (2006

5.9.5.9.1
405-A:- , , ,

.

5.9.2
 .

.

5.9.3 /".

5.9.440ºC
 .,

 ,.

5.9.5
.

5.9.6"
.



5 :

21-5 H-01–) (2006

5-A:
 : ,,)2( , , ,

4080)2(.ASTM A 53 
"593  

DN 15 – DN40  /Socket welded
3000

ASTM A 105 

DN 50Butt welded

DN 15 - DN 20 
.

DN15 – DN 403000
/Socket welded

ASTM A105 
ANSI B16.11 

DN 504080
Butt welded

ASTM A 234 

Forged steel / weld neck or slip on/ raised face ASTM A181 
ANSI B16.5 
DIN 2501 

)1  (50"80
.

)2  (80 .
-5-D .



5 :

22-5 H-01–) (2006

5-B:
 : ,)60ºC (

40"
).(

ASTM A 53 
"593  

DN 15 – DN100 "
) .(

"255  

DN 80 – DN100 Cut grooved ASTM A47 
ASTM A536 

DN 15 - DN 100"
) .(

"255  

DN 80 – DN100  Cut groovedASTM A47 
ASTM A536 

EPDM

)1 (60ºC.

)2 (-60ºC.
)3 (.

)4 ( .
.

)5 ( , .
.



5 :

23-5 H-01–) (2006

5-C
 : , ,)2(

DN 15 - DN 100KL.ASTM B  88 
1896 "

DN 15 - DN 100  /.ANSI / AWS A 5.8 
DIN 8513

DN 15 - DN 100 /
 .

ANSI B 16.22 

5-D
 : , ,)1(

316L40
10

ASTM A 403 

DN 15 – DN40  /Socket welded
3000) .(

ASTM A 182 
F316

DN 50Butt welded
)(

DN 15 - DN 20   /
.

40.

ASTM A 182 

DN15 – DN 40316L3000
/Socket welded

ASTM A 182 
F316

DN 50316L40
Butt welded

ASTM A 403 

Forged  stainless steel / weld neck or slip on/ 
raised face / 150lb

ASTM A182 
ASA  B 16.5 

)1 (.





5 :

24-5 H-01–) (2006

5.10.5.10.1
/ ,

.

5.10.2
 .

.
x5 :.

 ,
.

5.10.3
 ..

5.10.4
 .

5-07.

5.10.5
 .

.

5.10.6
.

.

5.10.7 .
.

5.10.8
.

5.10.9
 ,

.

5.10.11
.

5.10.12 .
  .

-50 mm
 ,.

5.10.13, ,U ,
 . ,

.

5.10.14"
5.12.



5 :

25-5 H-01–) (2006

5.10.5.10.15
.5.02 , .

3.

5.10.16

.

 .5.02:
"

)"(

152.42.11.5
202.72.11.5
252.72.11.8
403.72.72.4
504.03.02.4
654.33.42.7
804.63.73.0

1005.24.33.7
1506.45.24.3
2007.35.84.9
2507.96.15.5







5 :

26-5 H-01–) (2006

5.11.5.11.1
)1()2(.

)1(,,
 .

 . , ,.

)2 ( .
 .

 . ,
.

)3 (" : , , , ,
.

5.11.2
 . , ,

 . ,
".

  .",90ºC
4 bar.

 .5.03.

5.11.3 .
)2(

 .
.

5.11.4:
5.11.4.1.
5.11.4.2"
) :.(

5.11.4.3 .
.

5.11.4.4 , ,.
 . 5-08.

5.11.5
 .

.

5.11.6"
 .-

25" . .
.

5.11.9 .
 .

 ..



5 :

27-5 H-01–) (2006

5.11.5.11.10 .
.

5.11.11
.

5.11.12 .

.).5-8(

5.11.13
.

 .5.03 :)"\.(

ºC
AISI 304

ºC
AISI 304

00.200.300.311271.682.452.49
40.250.380.381381.822.642.68

100.320.470.471491.962.832.88
160.380.560.571602.113.033.08
210.440.650.661712.253.233.28
270.510.750.751822.403.433.48
320.570.840.851932.543.633.68
380.630.930.942042.693.834.06
490.761.131.142162.844.034.09
600.881.311.332273.004.234.29
711.021.491.502383.154.434.51
821.141.681.712493.314.634.71
931.271.871.922603.464.834.93
1001.351.982.032713.635.045.13
1041.412.072.102823.785.245.34
1161.542.262.302933.955.455.53

)1 (ASHRAE HANDBOOK - FUNDAMENTALS
)2 ( .

.





5 :

28-5 H-01–) (2006

5.12.5.12.1"
 . , ,
.

 ,
. ,

 ,.

5.12.2, , , ,
 , . ,

5-F ..
.

5.12.3
.".

5.12.4,.

5.12.5
5.14.

5.12.6 .
 ,.

5.12.7 .
 ,

 .
.

5.12.8" ,
 .24

 .

5.12.9, ,
.,.

5.12.10
 , , ..

5.12.11 ,.

5.12.12
 .

.

5.12.13 .
 , .

.

5.12.14 ,
-.

/
.



5 :

29-5 H-01–) (2006

5- F:

 /

60 ºC
.

)1 ()(

)2 ("756

1

2

40

30

)1.(
"

 /

 .

)1 (

)2 (309

)3 (309

1

1

1

60

30

30

Sa 2.5
ISO-8501-1

200 ºC ,
 ,

, ,

200 ºC""
230

Sa 2.5
ISO-8501-1

 ,
.

200
ºC""

230
Sa 2.5

ISO-8501-1

 .
.



5 :

30-5 H-01–) (2006

5.13.5.13.1
.

.

5.13.2
 :

5.13.2.1.
5.13.2.2.
5.13.2.3.
5.13.2.4.
5.13.2.5.
5.13.2.6.
5.13.2.7.
5.13.2.8.
5.13.2.9.

5.13.30.032 Kcal/hr/m/ºC
25ºC.

5.13.4
:

5.13.4.1150"\".
.

5.13.4.4
 ) . :(

100ºC.

5.13.5
.

.

5.13.6:

5.13.6.1 .
5.13.6.2.
5.13.6.3 : / .
5.13.6.4.
5.13.6.5.
5.13.6.6.

5-G.

5.13.7 .
.



5 :

31-5 H-01–) (2006

5.13.

)(

5.13.8" .
.

, .

 ,.

" .
.

5.13.90.6"50
" .0.8"65".

5.13.102" .
.

5.13.12
 ,.

5-G:

ºC
"

DN 15 - DN 3219
DN 40 - DN 8025

60

DN 100 - DN 15032
DN 15 - DN 2519
DN 32 - DN 5025

60 - 90 , ,

DN 65 - DN 10032
DN 15 - DN 2525
DN 32 - DN 10040

90 - 150 , ,,
 ,

DN 150- DN 20060
DN 15 - DN 2525
DN 32 - DN 10050

150 - 200

DN 150 - DN 20075
)1 ( .

 , ,,
.

)2 ( .
.



5 :

32-5 H-01–) (2006

5.145.14.1
 .

 , , .

5.14.2
,.

5.14.3:

:.

 :,)1(.

 :.

 :,.

5.14.4" ,
, .

.

5.14.5
 , . , ,

.

5.14.6 ,
:

 ).91(".

 ).42(
 ,.

"".

5.14.7 ,)1( ,"
:

5.14.7.1 ,
.

5.14.7.2
.

5.14.7.3
.

5.14.7.4.



5 :

33-5 H-01–) (2006

5.145.14.7.5:

-540".
-1050".
-.
- , ,.

-.
- : , ,

.

5.14.7.6:

)"()"()"(
15 – 20 84
25 –32 126
40 –80 2012

 100 5025
)1 (

.

)2 (.

5.14.7.7:

,"

 , , ,

 , ,
 ,

 .
/

 .5.14.7

5.14.8
 , , .

PVC-
." .

"".

)1 (
)2 (".



5 :

34-5 H-01–) (2006

5.145.14.9,
 ,PVC

 .""
 ..

, ,:-

5.14.9.1 ,
 .

.

5.14.9.2.

5.14.9.3.

5.14.9.4,.

5.14.9.5
.

5.14.10,
 ,PVC

 .""
 ..

, , ,
.



5 :

35-5 H-01–) (2006

5.15.5.15.1
 . .

 .
.

5.15.2 .
:

5.15.2.1.

5.15.2.2.

5.15.2.3 .
 , ,.

5.15.2.4 ,-.

5.15.2.5 .
.

5.15.2.6 ..
.

5.15.2.71.5
 .-6 bar.

5.15.2.8.
 ,-10 .

.

5.15.2.9 ,
.

5.15.2.10-60
.

5.15.2.11
.

5.15.2.12 ,
 .

5.15.3 .
.

5.15.4 .
 .

.

5.15.5 ,
.



5 :

36-5 H-01–) (2006

5.15.5.15.6
:-

5.15.6.1.
5.15.6.1.
5.15.6.1.
5.15.6.1.
5.15.6.1.

5-H.

5.15.7 ,
.



5 :

37-5 H-01–) (2006

5-H :

.

.

 ,

.

.

 .



5 :

38-5 H-01–) (2006

5-H:)(

"
"

"



H-01–) (2006

6.16-2
6.26-3
6.36-5
6.46-7
6.56-8
6.66-10
6.76-13
6.86-15
6.96-18

6.106-23
6.116-34
6.126-44
6.136-50

6

6.146-52



6 :

2-6 H-01 :-)(2006

6.1
 . .
.

 .

.

.

.

.

 , ,
 .

.

.
.

.
.

.
.
.

.
.

.
.

.
 ,.
.

.
.
.

.
.

.

 . , ,
 . ."

.



6 :

3-6 H-01 :-)(2006

6.2.6.2.1
 ,

) :(

6.2.2 , ,

".

6.2.3 , ,
-)

( ,"-2000.

6.2.3.1:
..
.-100 ºC

.
.1200 Kw1"\.

6.2.3.2-500 Kw
-20".

", ,
.

6.2.46.1""
.

6.2.5
 ., ,

:

6.2.5.1.
6.2.5.2.
6.2.5.3.
6.2.5.4 ,.
6.2.5.4.
6.2.5.5.
6.2.5.6.

6.2.6
:

6.2.1.
6.2.2.
6.2.3-6.2.3
6.2.4-.
6.2.5.
6.2.6.

.



6 :

4-6 H-01 :-)(2006

6.2.6.2.7:

6.2.7.1.
6.2.7.2.
6.2.7.3.
6.2.7.4 ,

.
6.2.7.5.
6.2.7.6.
6.2.7.7 ,.
6.2.7.8.
6.2.7.9.

6.2.8
:

6.2.8.1.
6.2.8.2.
6.2.8.3.
6.2.8.4.
6.2.8.5.
6.2.8.6

6.2.9"
 .

 , , ,.

6.2.10
:

6.2.10.1
 ,.

6.2.10.2
.

6.2.10.3 , ,.

-100ºC
-1200KW.

6.2.11
 .

 , ,
.

.



6 :

5-6 H-01 :-)(2006

6.3.6.3.1
 , .

 .
:-

6.3.1.1.
6.3.1.2.
6.3.1.3.
6.3.1.4.
6.3.1.5/.
6.3.1.6".
6.3.1.7.
6.3.1.8.

6.3.2
 .:

6.3.2.1"/.
6.3.2.2"/.
6.3.2.3.
6.3.2.4.
6.3.2.5) , , ,(

6.3.2.6.

6.3.3 ,.

6.3.3.1)(
6.3.3.2.
6.3.3.3)

(
6.3.3.4.
6.3.3.5.
6.3.3.6.
6.3.3.7.
6.3.3.8.

 .
.

, , .

.

6.3.4 ,
 .

:
6.3.4.1.
6.3.4.2.
6.3.4.4.
6.3.4.4.
6.3.4.5.
6.3.4.6.
6.3.4.7.

6.3.5
.



6 :

6-6 H-01 :-)(2006

6.3.6.3.6
 .

.

:- ,
 , , , ,

 ,.

 ,
 ..

 , ,
.

.



6 :

7-6 H-01 :-)(2006

6.4.6.4.1
 . , ,

 , .
.

6.4.2
 . , ,

:-" , , ,/.

6.4.3
 .

.

6.4.4
 .

.
 ,

 , ,.
 , , , ,

.

6.4.5:- ,
 , , ,

 , , , ,
 , ,

 , , , , ,
.

6.4.6  .
.



6 :

8-6 H-01 :-)(2006

6.5.
 . .
  .

:-

 ..
 ..
 ..
 ..
 ..

 .
, ,.

 .
.

6.5.1 /

: ,.
 :/.

6.5.2.

 ..
 ./.
 ..
 .".

6.5.3 ,/ .
.

 ..).(
 ..
 ..
..
..
 ..

6.5.4
:

 ./
.

 ..
 .
 .)(
 ..

6.5.5
 .,.
 ..
 ..
 ..
 ..
 . ,.



6 :

9-6 H-01 :-)(2006

6.5.
 ,

 ., , ,
 . , ,

.

, , .
" .

 .
.

 , ,
, , .

 .

.

 .

.

1 . ,
.

2 ..
3 . , , ,

.
4 ..
5 .).(
6 ..
7.

.
8 ..

 ,/
 , . .

 .
 .

 ,.

"
.

:
1..
2 ./.
3 . ,,

.
4 . .

-4 .



6 :

10-6 H-01 :-)(2006

6.66.6.1 ,
 ,.

6.6.2 , ,
 ,

.

6.6.3 ,

6.6.4
.

27ºC, ,
.

 ,
.

.

6.6.5 ,
 , ,.

6.6.6
.

6.6.7 .
 , , .

 ,
.

 , ,
.

6.6.8/ .
.

6.6.9
 .

.

6.6.10
.

6.6.11
 ..

6.6.12.

6.6.13
.

 .
.



6 :

11-6 H-01 :-)(2006

6.66.6.14

 ..

 .
.

6.6.15 .
.

6.6.16 .
.

 , , , .
.

6.6.17
.

6.6.18
 , ,

 .
.

6.6.19 .

 ..

6.6.20 ,
.

 ,
 .

.

.

 ,.

6.6.21
 .

/.

24 .
.

6.6.22 .
 , ,

., ,.



6 :

12-6 H-01 :-)(2006

6.66.6.23 .
.

6.6.24
".

 , ,.

6.6.25 ,

:-

6.6.25.1 ,.

6.6.25.2 ,
 , .

 .
.

6.6.25.3 .
.

6.6.25.4"
.

6.6.25.5
 .

.

6.6.25.6,,
 , ,.



6 :

13-6 H-01 :-)(2006

6.7.6.7.1/ ,
 ,,

 .
 ,.

.

6.7.2 , ,
.

 .
-4 ,.

.)6.5(

6.7.3
 ,/

.

:-

. ,.
..
.

).(
.

.
..
.

.

6.7.3.1
.

6.7.3.2
 .

/
.

6.7.4"
"

.

6.7.5
 .

.

,
 ," , ,/.



6 :

14-6 H-01 :-)(2006

6.7.6.7.6/
 .

 .
""

 .
.

6.7.7"
 ,. .

 . ,
.

6.7.9 , ,/
 . ,

 .
.

6.7.10 ,
 .

.

6.7.11
"

 .
.

6.7.12
"

)( . ,
, ,



6 :

15-6 H-01 :-)(2006

6.86.8.1, ,
:-

6.8.1.1 ,
 ,.

6.8.1.2
.

6.8.1.3 ,
 ,/.

6.8.1.4
.

6.8.1.5
.

6.8.1.6.

6.8.1.7)14(
.

6.8.1.8.
.

6.8.1.9

6.8.26.8.1
:-

..
.-100 ºC

.
.1200 KW1"\.

".

6.8.3
 ,.

6.8.4
.

"
.

6.8.5 ,
.

6.8.6 ,
 .

.

6.8.7 ,
 .

 .
-.



6 :

16-6 H-01 :-)(2006

6.86.8.8 , .
 . , ,

 .
 ,.

.

6.8.9 ,
 ./

.

6.8.10
.

27ºC, ,
./

/.

.

6.8.11 , .
.

6.8.12, ,
 .

.

6.8.13 , ,

/.
.
.) (
.) (
.).(
..

" , .
 .

"" ,

"".

6.8.14

.

6.8.15 .

 .45ºC



6 :

17-6 H-01 :-)(2006

6.86.8.16 , ,
.

6.8.17 ,,
.

6.8.18, , ,
 .

 , ,
.

6.8.19
 .

.

6.8.20
.

6.8.21
 . ,

.

6.8.22
.

6.8.23H-01
 ,

A .
 ,B .

.

 , , , ,
 ,

 . , , , , ,
 ,

 ,
 ,.

6.8.24 ,
H-01/

. , ,
H-01 ,

.



6 :

18-6 H-01 :-)(2006

6.9–

6.9.1.1 ,
.

6.9.1.2
).(

6.9.1.3.

6.9.1

)(

 .:-
 ..
 ..
 ..
 ..

 ,
 , .
.

, , ,
 ,) .(

.

)(
20 ºC 30 ºC 

)(
80-95 ºC 100-115 ºC 

".

6.9.2.1:
 ..
 .
 .
 ..
 ..

 :

 :

6.9.2.2).(

6.9.2.3.

6.9.2

6.9.2.4
 .

.



6 :

19-6 H-01 :-)(2006

:-

 . ,.
..
 ..
...

 ,
.

 , , , ,
 ."

.
".



6 :

20-6 H-01 :-)(2006

6.9–

6.9.3.1.

6.9.3.2.
6.9.3

 . ,
,.

 ,
 . ,

.

6.9.4.1.

6.9.4.2.
6.9.4

:-
 .).(
..
 ..
 ..

.

 .
 .

.

.

6.9.5.1

6.9.5.2".

6.9.5.3.

6.9.5.4.

6.9.5.5.3

6.9.5.6

6.9.5

" ,"
."

6.9.2 . ,
.

"
 ,.

.

.

 .
 .

.

.

6.9.10.



6 :

21-6 H-01 :-)(2006

6.9–

6.9.6.1.

6.9.6.2.

6.9.6.3.

6.9.6

1.
-48 .

 ,.
 .

,
.

 . , ,
 . .

20 .

:
..
 ..
 ..
 ..
 ..
 ..

.
 .

 , ,
.

 , ,
 .

 , ,.

6.9.7.1. 6.9.7
 .

 .
.

,.
 ,

.

.
.

6.9.8.1.3

6.9.8.2
.

3

6.9.8.3.

6.9.8

) (
.

"/"
 ,.

.



6 :

22-6 H-01 :-)(2006

6.9–

6.9.9.1.

6.9.9.2 ,
.

 :
 :

6.9.9.3.

6.9.9

.

6.9.10.1
.

6.9.10

..

  .
 , ,

 ,.

 .
.

 .
 .

.

 .
.

 ..

 .
.

6.9.11.1. 6.9.11
") (

 .
  . .

.

 , ,
 .

.

6.9.12.1
.

6.9.12

.
 .

..

.

6.9.13.1. 6.9.13

.



6 :

23-6 H-01 :-)(2006

6.9–

6.9.14.1.

6.9.14.2.

6.9.14.3
/.

6.9.14.4.

6.9.14.5
.

6.9.14

 .
. ,.



6 :

24-6 H-01 :-)(2006

6.10–

6.10.1.1.

6.10.1.2.

6.10.1.3 ,
.

6.10.1.4
.

3

6.10.1

) (
).(

) .(

.

) ("
.

").(

 , ,"
.

 ,
.

.

.

) (
.

 .
.

 ,
 .

.

 , .
 , ,

.

:
6.5– /.
6.7–

2.11-.



6 :

25-6 H-01 :-)(2006

6.10–

6.10.2.1
.

6.10.2.2.6

6.10.2

".

6.10.3.1:-
 ,

.
3 6.10.3.2

-.6

6.10.3

 ..

  ."
 , .

 .

 . .
.

.

6.10.4.1. ,
.

+

6.10.4.2.

6.10.4.3
 .

.

6.10.4

:-) (
 .

.

 .
.

 .
".

.

:
2.11–.

) = (+.



6 :

26-6 H-01 :-)(2006

6.10–

6.10.5.1. 6.10.5
 , ,

.
 , .

. . ,
 , ..

)-40ºC .(

.

) ( .
.

6.10.6.1.+

6.10.6.2.+

6.10.6.3.

6.10.6.4.

6.10.6

 , ,
 .6.14.

) = (+.

6.10.7.1
.

6.10.7

 .
 .

" .
.

6.10.8.1.+

6.10.8.2.

6.10.8.3".

6.10.8.4.

6.10.8.5 .
.

6.10.8.6
.

6.10.8.7.

6.10.8.7-
.

6.10.8.8".

6.10.8

.

6.10.8.9–.

3



6 :

27-6 H-01 :-)(2006

6.10–

6.10.8

.

" .
 .

 .
 . ,

.

.
) = (+.

6.10.9.1–.

6.10.9.2.

6.10.9.3 ,
.

6.10.9.4

6.10.9.5

6.10.9.6

6.10.9.7

6.10.9.8

6.10.9.9

6.10.9.10

6.10.9.11

6.10.9.12).(

6.10.9.13

6.10.9.14.

6.10.9

" .
 .

 .
 . .

.

 , ,
.

 .
.

 , ,
.6.10.19.

 .
 ,.

 .
.6.14.7.

 :
 , , , ,.



6 :

28-6 H-01 :-)(2006

6.10–

6.10.9 , ,
 .

.

 . .

.

" .
 . ,

".

 ,.

 , , .
" , .:-

..

..
..
. /.

 ,
 , .

 .-4 .
 ,.

 :
. , ,.
..
..

 :
. , ,.
..
..

.

.
 ,

.



6 :

29-6 H-01 :-)(2006

6.10–

6.10.10.1–

.

+

6.10.10.2.

6.10.10.3.

6.10.10.4
 .

.

6.10.10

.
:-

 ..
 ..

) (  .

.

.

" .
.

 .
 .

.

:
2.11–.

) = (+.

6.10.11.1.

6.10.11.2.
6.10.11

 .
 ,,.

 ,
 . ,.

6.10.12.1.

6.10.12.2
.

6.10.12

6.14.

6.10.13.1. 6.10.13
"

 . , . ,
 ,.



6 :

30-6 H-01 :-)(2006

6.10–

6.10.14.1.

6.10.14.2
.

3

6.10.14.3.6

6.10.14.4
 .

.

6.10.14

"" .
 .

.
""

.

) (
.

.

:
2.11–.

6.10.15.1.

6.10.15.2.

6.10.15.3
.

6.10.15.4 ,.

6.10.15.5
 .

.

6.10.15

-Mcdonell
.

" .
.

"
.

.

.

:
6.5– /.
6.7–

2.11-.



6 :

31-6 H-01 :-)(2006

6.10–

6.10.16.1.

6.10.16.2.

6.10.16.3.

6.10.16.4.

6.10.16

.

6.10.17.1.

6.10.17.2 ,

.

6.10.17.3
.

6.10.17

.

6.10.18.1
.

+

6.10.18.2

6.10.18.3.

6.10.18.4..

6.10.18.5.

6.10.18.6
 .

.

6.10.18

, , .
 .

".

 ,
.

.

 ,
 . .

.

 .
.

 , ,, .
.

:
6.5– /.
6.7–

2.11-.
) = (+.



6 :

32-6 H-01 :-)(2006

6.10–
6.10.19.1. 6.10.19

.
 .:- ,

 ,, ,.

 . , , .
 ,

 ,".

.

. .
 ,.

..

6.10.20.1.

6.10.20.2
.

6.10.20

 ..

 . , ,.

 ." ,
 ,.

 ,"
 , . ,
 ,.

 .
3000 mg / l ,,/ cm 6000μs.)./ cm1μs

-0.5 mg / l.(
 :2.12–.

6.10.21.1.

6.10.21.2.

6.10.21

 .
 .

 ..
 ,.

.

" .
.

 .
.



6 :

33-6 H-01 :-)(2006

6.10–

6.10.22.1
.

6.10.22

6.10.23.1 ,. 6.10.23
 , ,-,,

 . ," .
-.

6.10.24.1
.

6.10.24.2
.

6.10.24.3.

6.10.24

 .
 .

 .
,

 . , /
.

6.10.25.3. 6.10.25

.

6.10.26.1
.

6.10.26.2"
.

6.10.26.3
.

6.10.26

:
 ..
 .".
 ..
 .".

" .
.

."
".

 ,
.2.10–



6 :

34-6 H-01 :-)(2006

6.10–

6.10.26.1.

6.10.26.2
/.

6.10.26.3.

6.10.26.4
.

6.10.26

 , ,
– .

 . ,
 , ,.

6.10.27.1
.

6.10.27.2 ,
.

6.10.27

6.3

6.10.286.10.28.1" .
 ,

 ,.

 ,
.

6.10.28.2 , ,
 .

/.

"
/ .

 ,.
 , ,

.

6.10.28.3 .
.

6.10.28.4 .

.
 , .

.

6.10.28.5 .
.



6 :

35-6 H-01 :-)(2006

6.11–

6.11.1.1.

6.11.1.2.3

6.11.1.3.

6.11.1

"
 . .

.

.

.

 .
 .

.

 , .
.

:
6.5– /.
6.7–

6.11.2.1
.

6.11.2.2.6

6.11.2

".

6.11.3.1:-
 ,

.
3 6.11.3.2-

.6

6.10.3

 ..

  ."
 , .

 .
 .

 . .
.

.



6 :

36-6 H-01 :-)(2006

6.11–

6.11.4.1. ,

.

 +

6.11.4.2.

6.11.4

:-) (
 .

.

 .
 .

 , .
".

.

:
3.11–.

) = (+.

6.11.5.1. 6.11.5
 , ,

.
 , .

. . ,
 , ..

)40-50ºC .(

.

) ( .
.

6.11.6.1.+

6.11.6.2.+

6.11.6.3.

6.11.6.4.

6.11.6

 , ,
 .6.14.

) = (+.



6 :

37-6 H-01 :-)(2006

6.11–

6.11.7.1–.

6.11.7.2.

6.11.7.3 ,.

6.11.7.4

6.11.7.5

6.11.7.6

6.11.7.7

6.11.7.8

6.11.7.9

6.11.7.10

6.11.7.11

6.11.7.12).(

6.11.7.13

6.11.7.14.

6.11.7

" .
 .

 .
 . .

.

 , ,
.

 .
.

 , ,
.

 .
 ,.

 .
.6.14.7.

 :
 , , , ,.

 , ,
 .

.

 . .

.

" .
 . ,

".



6 :

38-6 H-01 :-)(2006

6.11–

6.11.7 ,.

 , ,
 ." , .:-

..

..
..
. /.

.

 ,
 , .

 .-4 .
 ,.

 :
. , ,.
..
..

.

.

 ,
.

6.11.8.1. 6.11.8
 .

 .
" .

.



6 :

39-6 H-01 :-)(2006

6.11–

6.11.9.1.+

6.11.9.2.

6.11.9.3".

6.11.9.4.

6.11.9.5 .
.

6.11.9.6
.

6.11.9.7.

6.11.9.7-
.

6.11.9.8".

6.11.9.9–.

3

6.11.9

.

" .
.

 .
 . ,

.

.
.

) = (+.

6.11.10.1–

.

+

6.11.10.2.

6.11.10.3.

6.11.10.4
 .

.

6.11.10

.
:-

 ..
 ..

.) (.

 ."
 .

.

 , .
 .

.

 :3.11–.
) = (+.



6 :

40-6 H-01 :-)(2006

6.11–
6.11.11.1.+

6.11.11.2.
6.11.11

.
 , .

"
 ..

 . .
.

 .
40ºC.

 :3.11–.
) = (+.

6.11.12.1.

6.11.12.2.
6.11.12

 . ,
,.

 .
 .

.

6.11.13.1. 6.11.13
6.15.

6.11.14.1. 6.11.14
" .

 , . , ,.



6 :

41-6 H-01 :-)(2006

6.11–
6.11.15.1.

6.11.15.2.3

6.11.15.3.6

6.11.15.4
 ..

6.11.15

) ()
 (.""

)( .
 .

.
""

.

.

.
 ,

.
 :2.11–.

6.11.16.2.

6.11.16.3
.

3

6.11.16.4 , ,
.

6.11.16

" .
 .

.

.

.

6.11.17.1 .)(

6.11.17.2.)
(

6.11.17.3 .)(

6.11.17.4
.

)(

6.11.17.5 .)
(

6.11.17

 .
 ..



6 :

42-6 H-01 :-)(2006

6.11–

6.11.18.2 ,
.

6.11.18.3.

6.11.18

6.11.19.1
.

6.11.19

 .
".

 .
:- , ,

, ,.

 . , , .
 ,

 ,".

.

. .
 ,.

.
.

6.11.206.11.20.1
.

6.11.21.1 ,. 6.11.21
 , ,-,,

 . ,".

-.

6.11.22.1
.

6.11.22.2
.

6.11.22.3

6.11.22

 .
 .

.

,
 . ,

 /.
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6.11–

6.11.23.1. 6.11.23

.

6.11.24.1 6.10.24

6.11.24.2.

6.11.25.1.

6.11.25.2"
.

6.11.25.3
.

6.11.25

:

 ..
 .".
 ..
 .".

" .
.

."
".

 ,
.

3.12–

6.11.26.1.

6.11.26.2
/.

6.11.26.3.

6.11.26.4
.

6.11.26

– . . ,
 , ,.
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6.11–

6.11.27.1
.

6.11.27.2 ,
.

6.11.27

6.3

6.11.286.11.28.1:-
 ..
 ..
 ..

 .
.

40ºC.

6.11.28.2" .
 ,

 ,.

 ,
.

6.11.28.3 , ,
 .

/
.

" ,
/

 . ,
.

.

6.11.28.4
 , .

.
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6.12–

6.12.1.1
.

6.12.1.2.

6.12.1.3.3

6.12.1.4.

6.12.1

:-
) (/ .

.

"(set points)
.

" .
 .

 .

.
 .

 .
.

6.12.2.1. 6.12.2
 , ,.

 , ..
 . ,

 , ..

)30-40 ºC( .

.

6.12.3.1
.

6.12.3

 .
 .

" .
.

6.12.4.1. 6.12.4
6.15.
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6.12–

6.12.5.1.+

6.12.5.2.

6.12.5.3".

6.12.5.4.

6.12.5.5 .
.

6.12.5.6
.

6.12.5.7.

6.12.5.8-
.

6.12.5.9".

6.12.5.10–.

6.12.5

.

" .
 .

 .
 . ,

.

.
) = (+.

6.12.6.1–

.

6.12.6.2.

6.12.6.3.

6.12.6.4
 .

.

6.12.6

.
:-

 ..
 ..

.) (.

 ."
 .

.

 , .
 .

.

 :4.9–.
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6.12–

6.12.7.1.

6.12.7.2.
6.12.7

 ,
.

 .
 . 55 ºC–

50
 .

"
 ..

.
 .
40ºC.

 :4.9–.

6.12.8.1.

6.12.8.2.
6.12.8

 . ,
,.

6.12.9.1.

6.12.9.2)"(

6.12.9.3.)
(

6.12.9.4.

6.12.9.5)(

6.12.9

 .
.
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6.12–

6.12.10.1
.

6.12.10.2

6.12.10.3.

6.12.10.4.

6.12.10.5.

6.12.10

/ .
   .

 ,  .
,  ,/

.

 ,.

" .
 .

  .
6.6.25 .

 .
"

6.12.11.1. 6.12.11
" .

 , . , ,.

6.12.12.1 ,
.

6.12.12

6.12.12.2.

6.12.13.1. 6.12.13

.
 .

:- , ,
, ,.

.
.

6.12.14.1. 6.12.14

6.12.15.1 ,. 6.12.15
 , ,-,,

 . ,".

-.
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6.12–

6.12.16.1. 6.12.16

.

6.12.17.1 6.12.17

6.12.17.2.

6.12.18.1.

6.12.18.2".

6.12.18.3
.

6.12.18

,.

 ..
 ..
 .".

 ,
.

 ,
.

 , , .
"".

" .
.

3.12–

6.12.19.1.

6.12.19.2
/.

6.12.19.3.

6.12.19.4.

6.12.19

– .
 . ,

 , ,.

6.12.20.1
.6.3

6.12.20

6.12.20.2 ,
.
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6.12–

6.12.216.12.21
.

 ,
 . .

7.

6.12.22
.

 , .
.
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6.13

6.13.6.13.1"
, . ,

 ,".

:- , ,
 , ,.

6.13.2
" .

. , ,
.

6.13.3 ,
:-

6.13.3.1.
6.13.3.2/) .
 , , ,.(

6.13.3.3.
6.13.3.4 ,

.
6.13.3.5.
6.13.3.6
6.13.3.7 , ,

 , , ,
).(
6.13.3.8.

6.13.4)
 () (/

 ."
/.

6.13.5
"

 . ,
.

6.13.6 ,
 ."

 .
.

6.13.7
.

 .
 .

,.

.
 ..
 ..
 . ,.
 ..
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6.13

6.13.6.13.8
 .
 . , ,

.

 .
 .

 .
.

6.13.9,
/ .

 .
.

.

6.13.10 ,
"  . ,

 ,.

6.13.11 , ,
 ..

6.13.12 , ,
6.6.24.

6.13.13
.

6.13.14
 ./

.

 .
 ,.

6.13.15
.

6.13.16
 .

.

6.13.17"
) .(.

6.13.18
 ,.

6.13.19 ,
 ./

 ."
" ,

".
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6.14

6.14.

.

 ,
 ., ,

..

6.14.1
:-

 .40 - 80 ºC.
 .80 - 120 ºC.

,,:
.°C165.
.°C200.

 ,
 ,

 .
.

:

 . .
.

 . .
 .

 . ,
.

).(

.

6.14.2/ .
 .

 .
.

.

.

6.14.33.

6.14.4
.

 , ,

15-30% ,.
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6.14

6.14.

 .(NOx) .
.

 , , .
"

 ,
 .

.

6.14.5- .
 . .

 ,
 .

11-13%.

6.14.6
 .

 .:-
. , ,) (

.) (.
..
.

.

 .
 , , .

.

76-92 ºC100-116 ºC 
65-80 ºC 88-105 ºC 

6.14.7 .
 .

 ..

 . :
 , , ,

.

6.14.8
 .:-

 (%)  = (1 - K (Tg –Ta) / %CO2 ) x 100% 

%CO2–.
Ta–. ºC)(
Tg–. ºC)(
K– =0.575 ,0.6.

-90%.
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7.17-2
7.2.7-2
7.37-3
7.4.7-6
7.5.7-11
7.6.7-13
7.7.7-17

7
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7.1

7.2

 , , , , , , .

 . ,
 , ,.

" ,
 .

 ,.

 ,"
.

Alkalinity
 ,-, .

)Ca CO3(ppm

)Fe(ppm

PH-7
7).(

ppm

Conductivity .
.25ºC-\". (μS/cm)

1(μS/cm)-0.5 ppm

Total Dissolved Solids (TDS)
ppmmg/l.

 Total Suspended Solids (TSS) 
ppmmg/l.

Solubbility .
 ,.

Hardness
 .:-

ºdH = German degree of hardness

1ºdH= 0.179 mmol / l

)(CaCO31ºdH= 17.8 ppm

1ºdH= 1.25ºImperial hardness.

-18 ppm (CaCO3)

ppm) : ( .
)mg(1".

: 1ppm=1mg / l
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7.3

 , ,:
 .).(
 .).(
 .)(
 .)(

"
.

7.3.1

Scale

 .
/

.

 ,.

 .
.

:

..

. ,
.

.

. , , ,
.

. ,.

..

.

 .
.

 , ,"
.
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7.3

7.3.2-
 . , ,

 ..

" ," .
 , ,

.

 , .

.

 .PH) (
.

(CO2),
.

 .".

,
 .

.

".
 , , .

, ,

7.3.3

Carryover

.

 .
.

":-

..

..

..

..

.PH.

".
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7.3

7.3.4 , , .
" .

 (Legionella Pneumophila)
35-45ºC .55ºC

70ºC.

 . ,
 ,.

 ," .
 .

.

 .
.

 , ,
 .

 .
7.6.
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7.4 .
7.4.1 .

 .
 .

.

"
:-

.

.
..
..
.
.
.

"
 . , ,.

7.4.2
 .

.

"
 ,:

 ,.
.

.
.

 .
.

7.4.3

)(

 .
" .

 .
 .

.

 .
 .

 ,)NaCl ( .
 ."

.

, ,
 ., ,

 .
.



7 :

7-7 H-01 :-)(2006

7.4 .

7.4.3

)(

, , .
, ,

 .10
 .

.

 .
 , ,

.

7.4.4 , ," .
"

 . .
.

.

 , , ,

 .
 .

 ,.

7.4.5- .

.

 .
 .

 . .
.

 .

 , ,
" ,"

 .

 ..
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8-7 H-01 :-)(2006

7.4 .

7.4.6 .
:

)..(

.

,
 ,.

7.4.6.1/
 .

.

7.4.6.2
 ..

7.4.6.3" .
.

 . .7.1.

7.4.6.4"
 ."

.

7.7.

7.4.77.4.7.1.

 .
 , .

 , ,

) ( ,) () .(



7 :

9-7 H-01 :-)(2006

7.4 .

7.4.87.4.8.1
.

 .

.

7.2.

 . , ,.

 ,
 ."

 , ,.

. .1μS/cm
-0.5 mg/l.

 ,
" , .

 , ,.

7.4.8.2"
 ..

7.4.8.3
.

7.4.8.43000 mg/l
 ,,6000 μS/cm.

7.4.8.5 ,
 .

  .
.

7.4.97.4.9.1
.

7.4.9.2 ,.
 .
 .

.

7.4.9.3
 .

7.4.9.4" .
.
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10-7 H-01 :-)(2006

7.4 .

7.4.10
 .

:-

7.4.10.1
.
7.4.10.2 .

.
7.4.10.3.
7.4.10.4
.
7.4.10.5 ,

 ..
7.4.10.6 .

.
7.4.10.7) (

.

 .

.

 ."

 . .
". . , ,
) (.

.

.7.1:

mmol/l< 0.01 0
ºdH< 0.05 0
mg/l< 0.02 

CO2mg/l< 25 (bound) 
0      (free) 

CaCO3mg/l200-700
PH> 9 10.5-12

μS/cm< 6000 
mg/l< 1 
mg/l< 0.15 

P2O5mg/l5-10
Na2SO3mg/l10-20

)1 (.
)2 (".
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7.5 .
7.5.1 ,

 .
.

 ./
 ,.

 .
"

.

 .".

 .
 .

.

 ,.

.

7.5.2
:-

..
.

.

"":-

7.5.2.1
.7.5.2.2
.

7.5.2.3.
7.5.2.4.
7.5.2.5.
7.5.2.6.
7.5.2.7

.

.

" .
 , ,"

.
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12-7 H-01 :-)(2006

7.5 .
7.5.3 , ,:

)..(

.

7.5.3.1"
7-01.

7.5.3.2 ,

.

7.5.3.3 ,
 ." ,"

".

7.7.

7.5.4
 .

.

"
 ,:

 ..
 ..
 ..

.

.7.2:.
mmol/l< 0.02 

mg/l< 0.1 
CO2mg/l< 25 (bound) 

0      (free) 
PH9-10.5

mg/l< 3 
mg/l< 0.1 

P2O5mg/l10-20
Na2SO3mg/l10-20

.
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13-7 H-01 :-)(2006

7.6 .
7.6.1

 , .
 .

.

 ,
 . , .

 , ,
.

 .
 ,

.

 .
.

..
"

:-

 ..
 .45ºC.
 .42ºC.
 .ºC60

.

 ,
 . .

.

.

7.6.2
:-

7.6.2.1.
7.6.2.2 , ,-ºC60.
7.6.2.3.
7.6.2.4.
7.6.2.5.
7.6.2.6.

 .
 .

.

60ºC ,
.
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14-7 H-01 :-)(2006

7.6 .
7.6.3

:-

7.6.3.155ºC-60ºC
55ºC.

7.6.3.2.

7.6.3.3"-70
ºC .

.

7.6.3.4.

7.6.3.5.

7.6.3.6
.

7.6.3.7.
7.6.7.

7.6.3.8.

7.6.3.9"
.7.6.6.

7.6.3.10".
7.6.6.

7.6.3.11
".

7.6.3.12.
.

7.6.3.13.7.6.5.

7.6.3.14.
70ºC .

".

7.3.4.
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15-7 H-01 :-)(2006

7.6 .
7.6.4

 .
 ,.

 , .
 , , .

 ,.

"
)/ .(

.

.

 , ,7.7
.

7.6.5) (
) .( .

.

- .
, ,)-.(

 .
 .

.

.

 , , .
 , ,.

.

")-0.1 mg/l  (
.
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16-7 H-01 :-)(2006

7.6 .

7.6.6
 . ,

 . ,":-

 . ,.

 ..

 .

7.6.7
:-

7.6.7.1
.

7.6.7.2
 ..

7.6.7.3.
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17-7 H-01 :-)(2006

7.7 .
7.7.1

 . , ,
.

7.7.2:-
 ..
 ..
 ..
 .MSDS.

7.7.3
.

7.7.4)(

7.1-7.2 . ,
7.1-7.2,.

7.7.5
")/.(

 . ,.

7.7.6 .
.
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A
1 .H-01

.

2
ASME BPVC , TRDH-01.

3 .H-01
 . , ,

.

4 .H-01 .
H-01

 ,6.

5 .
 .

H-01 ,""
.

6 .
H-01/

.

7 .H-01
 . ,

.

8 .H-01,

H-01H-01 .
, , . ,ISO

.

9 .78
 ,""

.

10 .H-01
 .

 ..
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A
H-01

H-01 .H-01
/.

"
.

B

–

"255
"593
"1896 , ,

–

"1271 :-
"10275 : ,50"
"1028-
"1030 :
"10321 : ,
"10322 :
"17511:.
"17512:
"17513:.
"4465

–

"1205 :
"12051- :
"12056- :
"12058 :

–

"1676
"42801 :

"453
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A)(

ASME STANDARDS 

ASME BPVC Boiler & Pressure Vessel Code 
Section I Power Boilers 
Section VIII:- Pressure Vessels, Division 1. 
Section IX:- Welding and Brazing Qualifications. 

ASME B16.3 Malleable Iron Threaded Fittings 
ASME B16.5 Pipe Flanges and Flanged Fittings 
ASME B16.9 Factory made wrought austenitic stainless steel fittings. 
ASME B16.11 Forged fittings, socket welding and threaded 
ASME B 16.21 Nonmetallic Flat Gaskets for Pipe Flanges 
ASME B18.2.1 Square and Hex Bolts and Screws Inch Series 
ASME B18.2.2 Square and Hex Nuts Inch Series 
ASME B31.3 Process piping. 
ASME B36.19 Stainless steel pipe 

ASTM STANDARDS 

ASTM A105 Carbon Steel Forgings For Piping Applications 
ASTM A106 Seamless Carbon Steel Pipe For High Temperature Service 
ASTM A182 Forged or rolled alloy forged fittings 
ASTM A234 Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 

High Temperature Service 
ASTM A403 wrought austenitic stainless steel fittings. 
ASTM A795 Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) 

Welded and Seamless Steel Pipe for Fire Protection Use 
ASTM – American Society for Testing and Materials

UL STANDARDS 

UL 58 Steel Underground Tanks For Flammable and combustible liquids 

UL 142 Standard for Steel Aboveground Tanks for Flammable and Combustible 
Liquids.

NFPA STANDARDS 

NFPA 30 Flammable and Combustible Liquids Code. 

NFPA 31 Standard for the installation of oil burning equipment. 

NFPA – National Fire Protection Association (USA) 
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A)(

DIN STANDARDS 

DIN 4755 Part 1 Oil Firing Installations 

DIN 4755 Part 2 Oil Burning Installations 

DIN 6608 Part 1 Single Walled Horizontal Steel Tanks for the Underground Storage of 
Combustible Liquids 

DIN 6608 Part 2 Double Walled Horizontal Steel Tanks for the Underground Storage of 
Combustible Liquids 

DIN 6616 Single Walled and Double Walled Horizontal Steel Tanks for the 
Aboveground Storage of Combustible Liquids 

DIN 6618 Part 1 Vertical Steel Single Walled Tanks for the Aboveground Storage of 
Combustible Liquids 

FM STANDARDS 

FM  DS 7-88 Storage Tanks For Flammable and Combustible Liquids 

EN STANDARDS 

EN 303-1 Heating boilers. Heating boilers with forced draught burners. Terminology, 
general requirements, testing and marking

EN 303-2 Heating boilers. Heating boilers with forced draught burners. Special 
requirements for boilers with atomizing oil burners  

EN 304 Heating boilers. Test code for heating boilers for atomizing oil burners
EN 12953-1 Shell boilers - General 
EN 12953-2 Shell boilers - Materials for pressure parts of boilers and accessories 
EN 12953-3 Shell boilers - Design and calculation pressure parts 
EN 12953-4 Shell boilers - Workmanship and construction of pressure parts of boiler 

EN 12953-5 Shell boilers - Inspection during construction, documentation and marking 
of pressure parts of the boiler 

EN 12953-6 Shell boilers - Requirements for equipment for the boiler 

EN 12953-7 Shell boilers - Requirements for firing systems for liquid and gaseous fuels 
for the boilers 

EN 12953-8 Shell boilers - Requirements for safeguards against excessive pressure 
EN 12953-10 Shell boilers - Requirements for feed water and boiler water quality 
EN 12953-11 Shell boilers - Acceptance tests 
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A)(

BSI STANDARDS 

BS 759-1 Valves, gauges and other safety fittings for application to boilers and to 
piping installations for and in connection with boilers. Specification for 
valves, mountings and fittings 

BS 779  Specification for cast iron boilers for central heating and indirect hot water 
supply (rated output 44 kW and above)  

BS 855 Specification for welded steel boilers for central heating and indirect hot 
water supply (rated output 44 kW to 3 MW) 

BS 2486 Recommendations for treatment of water for steam boilers and water 
heaters

BS 2790 Specification for design and manufacture of shell boilers of welded 
construction 

BS 5410-2 Code of practice for oil firing. Installations of 45 kW and above output 
capacity for space heating, hot water and steam supply services 

A
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