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   ,   ASME B16.34-1996 

   (      
  ) 

   —   
 —   

    ASME B16.5-1996,   300 
: 2, 3, 4, 6 . (50, 76, 102, 152 ) 

    
    1724  3448  (   3103 ) 

     ANSI B16.34, ANSI B16.37/ISA S75.19  
   25 510  (    300,  . .  

5102 ) 
  25  ( .)  -  75 
   –18  +204 °C 

   
   Cg 

50  — Cg = 650, 1200 
75  —Cg = 1500, 2000, 2900 
100  — Cg = 3655, 4300 
150  — Cg = 5775, 6600 

   Cg   : ±3%    
  10%  100% 

    –29  +82 °C 
   

(   ) 
 IV,   ANSI B16.104/FCI 70-2 

(0,01%       
 ,     345 ) 

   
    < 1 3/ .      

  ±1%   (   ±14°C  . 
) 

  ±0,5%      10%  100% 
        
.      8274  11 722  (   11 032 ) 

   .  . 17 582 ,   SAE J214 
.  .  . 29 304 ,   SAE J214 
  .  10–15  ( .) 

    +10  +66 °C 
  

   0,200  
   0  100%  0,1 — 0,8  

    99,5%   8760  
     ( ):  0.750-14,  

.  .  (–8) 
 :  1.312-20, .  .  (–

16) 
  < 100   .  

   0,5   : 5–100 , 
  

   0,01500 ²/   10  40 
,    0,00015 ²/    500  

    30     
      –7,2  +8,8  (   0,8 ± 0,32 ) 

  .    ISO 4406, .  18/16/13 
  16/14/11 

  
  

90–140  .  ( : 125  . ) 

  Woodward ,    
   SonicFlo    

 ,     ,  
   , 

    
NACE MR0175/ISO15156  MR0103. 
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    ,  , 

 .       
    .     

,     ,  
. 

 
 

 
.       ,     

  ASME B16.5.     
    ;   

     . 
 

     (    
90°).   ,       

       , 
    ( . 1-2 — 1-9)    

,     .   
     ,   

      ,  
.     ,    

  ,    , 
 , ,   . . 

 
        

    ,   
 ASTM/ASME.       300 

  ,    ,  
   . 

 

.

25  4 16  76,2  63,5  
51  8 16  88,9  76,2  
76  8 19  108,0  88,9  
102  8 19  114,3  95,2  
152  8 19  120,6  108,0  
203  12 22  139,7  120,6  

 
       

ANSI B16.20.      , 
      ,  

  ,    . 
 

 
, ,

,
.

 ( )
.  ( )

 6 ,
,  6 .

 
     ,   

   ( )       
     ,     

    .   
   .     ( )  , 

        
  .      

  ( ) ,         
. 

16  203–210  
19  339–353  
22  508–529  
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     -   . 
 

     , 
     .    
    ,   
   ,   ISO 4406 
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 12,70     18 / .    

8274—11 722 . 
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       207     . 
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   ,    300 . 
 
 

 
  ,      , 

     .     
       .   ,   

      ,   
    Woodward. 

 
 

 

 
 ,        
   ,  

        
  . 

 

 
    ,    

    (Null Current),   
Woodward.  ,      

       , 
  .     
        

   . 
 

 
        

    (     
),     (  )   
         (  

 7,0  ( .)   3000 ). 
 

         
      , 

 10%    (15%     
3,0    Cg 1500).     

,       
  ( ).   

      ,      
  ,     

 ( . ,     ). 
    ,  90%   

.         , 
    ,     , 

    .   
 .   ,   ,   

,    ,     ,  
,  0,7 ± 0,1  ( .).     

   ,        
      , 
 10% (15%     3,0   

 Cg 1500)  90%  (  ) . 
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. 3-1.       

 
 . 2  3  

 Ksv ( .) = 6,1 .³/ /      
1600 ./ .2;  Ksv   

       
    . 

 Ksv = 8,1 .³/ /    . 
 Ksv = 2,8 .³/ /    . 
 ZetaSV = 0,7 
 WnSV = 502 /  (80 );  WnSV   

   . 
 Ac = 6,98 .² 
 KL = 1,38 ( .)/ . 
  . = 1,5 . (1,14      3,0  

  Cg 1500) 
 TauL = 0,005  (     ( ) ) 
 

 . 4  6  
 Ksv ( .) = 2,8 .³/ /  
 Ksv = 3,74 .³/ /    . 
 Ksv = 2,13 .³/ /    . 
 ZetaSV = 0,7 
 WnSV = 502 /  (80 );  WnSV   

   . 
 Ac = 6,55 .² 
 KL = 1,38 ( .)/ . 
  . = 1,5 . 
 TauL = 0,005  (     ( ) ) 
 
 

 
. 3-2.  - -  ( ) 

 
 
 
 
 

 
 

 
 

 

 
- 

 
 

- 
- 

 
 

 Kp = 5; Kp = 3; Ki = 5; Kp = 3; Ki = 5; 
Kd = 0,01  Tau 
( ) = 0,01 

 3-1.      
  

 (%) (%)

 (%) (%)

 
(  %  %)

 
(  %  %)

  
   , Fcn

  
   , Fcn

    
-

 
-

 

  

 (%) (%)
 

(  %  %)
 

(  %  %)

 
 
 

 +/– 20%+/– 20%

  
  

-- -  (%)-  (%)
 (%) (%)

 
(  %  %)

 
(  %  %)

 
 
 
 +/– 20%+/– 20%

--   -  (%)-  (%)
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.
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.
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,  Y-
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 .
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 .
, .

 
 ,         , 

     . .  
    ( . 1-2 — 1-9).    
,     ,   

     ,    
Woodward.  
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,   . 

 

1.    0.312-18     . 
 

,
.

 
2.       . 
3.   ,    ,   

   , . 
4.       Woodward. 
5.   ,        

 . 
6.       .  

     . .   
( . 1-2 — 1-9). 

7.    0.312-18     , 
           

 27,6–28,9 ). 
8.      ,  

   . 
 

1.       1-5/16  (~33+ ), 
   . 

 

,
.

 
2.        . 
3.   ,       

. 
4.       Woodward. 
5.        

 . 
6.     ,      

 . 
7.   .    .  

,    ! 
8.      ,  

   . 
 

 
       

 . 
 
1.       1-1/2  (~38+ ),  

       
 . 

2.        
. 

 

.

 
3.         

Woodward. 
4.   ,        

 . 
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5.        
. 

6.      . 
7.      108–122 . 
8.      ,  

   . 
 
 

 
      , 

     . .  
 ( . 1-2 — 1-9). 

 
1.     . 
2.        11  

12. 
3.         

  ,    ( -  )  
. 

4.        
   . 

5.       1-1/4  (~32– ),  
     . 

 

.

 
6.       

. 
7.    ,    

Woodward. 
8.   ,        

   . 
9.        

. 
10.       

. 
11.       54–79 . 
12.        

. 
13.        

   51–62 . 
14.       

    ( -  )   51–62 . 
15.        11 

 12.      ,   
        . 

16.        . 
 

         
 . 

 

 
    ,  

  . .   ( . 1-2 — 1-9). 
 

.

 
1.     . 
2.       1-6. 
3.         

 . 
  



 RU26231  SonicFlo .
 

 

 

Woodward 31 

4.         
 . 

5.    0.312-18       
   ,    

 . 
6.        ,  

    . 
7.      Woodward   

        
. 

8.          ,  
       

  . 
9.      .  

      ,    
 .   ,     

        . 
10.    0.312-18       

         6,2–6,4 
. 

11.       
 . 

12.          
 31–34 . 

13.         31–34 
. 

14.      ,  
 1-6, ,       ( . 1-

11).       ,  
       . 

15.        . 
16.      ,  

   . 
 

 
    ( )  

   . .   ( . 1-2 — 1-9). 
 
1.     . 
2.       7–14. 
3.         

 . 
4.          

. 
5.     . 
6.      ,  

   .      
( - )    . 

7.    0.500-13 (0.625   . 4  6 .)  
 . 

8.    0.250-20     ,  
      . 

      . 
 

 
, ,

 9 , ,
.

 
9.        0.500-13 (0.625  

 . 4  6 .)   ,   
     .     
      .     

          
       , ,   

,    .     
      

 .       
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   .       
   ,      ,    

 ;       
 . 

10.       .  
    . 

11.     . 
12.      0,750    

,        
.        

   ,        
. 

13.       1-1/4  (~32– ),  
  1.125-12   . 

14.     . 
15.           

,     —     
  . 

16.        , 
     0,750    

.      7,9–8,2 . 
17.        «I».  

  ,    . 
18.     .     , 

        . 
19.          

.         , 
           

 «I».   ,   ,  
 «I»,     . 

20.        
. 

21.    0.500-13 (0.625   . 4  6 .),  
   .   ,   

,        .  
         . 

         
          

  , ,   ,   
 . 

22.   0.500   47–57 ;   0.625   95–
108 . 

23.     0.500-13      
  24–28 .    4  6   

   0.625        47–
54 .  

24.    0.250-20   ,  
     .   

      . 
25.         6,6–8,8 . 
26.      . 
27.      ( - )    . 
28.      . 
29.          

 . 
30.    .   . 
31.       ,    

    ( . 1-11). 
32.     . 
33.   ,      ,  

    ,    ( )   
   . 

34.   ,        
 7,00 ± 0,10  ( .) (     
 7  8    11  12). 

35.         
8274–11 722 . 

36.    ,   
  (      

). 
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37.        
(    ),   

 (    9  10    13  14) 
  0,700 ± 0,100  ( .).    

  ,      
 ,        
    . :

. 
38.  ,    ,  0,700  

( .),       68–102 .  
     34–50,8 . 

39.        51–62 . 
40.      100-    

. 
41.          

3,50 ± 0,50  ( .). 
42.    ,   100-  

   ,   , 
   36–40. 

 
 

 

 ,
,

.
 

.      ( . 1-2 — 1-9). 
 

 
1.       ,  

  . 
2.      ( - )    . 
3.    ,     

;   . 
4.    0.500-13 (0.625   . 4  6 .) 

     . 
5.    0.250-20     ,  

      .  
      . 

 

 
, ,

 6 , ,
.

 
6.        0.500-13 (0.625  

 . 4  6 .)   ,  
      .    

       .   
         

       , ,   , 
   .      

      
.         

        
 .        

  ,      ,     
;        

. 
7.     ,    

   .  
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8.    0.500-13 (0.625   . 4  6 .),  
    .     

,        .  
         . 

         
        , 

,    . 
9.   0.500    47–57 .   0.625    

95–108 . 
10.     0.500-13      

  24–28 .    4  6   
   0.625        47–

54 . 
11.    0.250-20     , 

      
 .        

. 
12.         6,6-8,8 . 
13.        ,   

    ,     
 .     

   15–17 . 
14.      ( - )    . 
15.      . 
 
 

 
1.        

    .   , 
       , 

      . 
2.    0.500-13 (0.625   . 4  6 .)  

       .  
         25  

,       
.    —    . 

3.        ;  
  ,     ,    

  ,   90      . 
      ,   

 ,    .   
,         

         
  . 

4.    (        
)    0.500-13 (0.625   . 4  6 .)  

   ,      
       . 

5.   0.500      79–99 .  
 0.625      157,3–179,7 . 

6.   ,        
  . 

 

 
 Woodward     

    SonicFlo. 
 

 
         

   ,      
   .     

       , , 
   . 
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       ,  
3448 ,     . 
o        

   (    ).  , 
      ,    
    . 

o ,        
    (      100 

³/ .). 

 
 

         . 
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        , 
 11 725 ,    . 

o       
    . 

o        
   (      400 

³/ .). 
o      ,   

       . 
 

 
   -   ,      

        
 (    )   

 ,        
Woodward   . 

   ,  Woodward     
         

48 000        ,  
  ,    . 

 
   -     

     .     
  Woodward. 

 

 

.
    34 — 38    ( . 27). 

      (   
      ( ) 

)       
 (   Woodward  1010-4982)   

  . 
1.        ,  

       . 
  —     . 

2.     . 
3.      ,   

1010-4982 (   Woodward)   . 
  ,         

    . 
4.         , 

  ,   40,6  (  
 ),      
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