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EFFECT OF THE PARAMETERS OF THE ANNULAR VALVE  

ON THE PROCESSES OF SUCTION AND INJECTION  

OF RECIPROCATING COMPRESSORS 

Ensuring efficient and reliable operation of gas distribution systems of piston machines is one of the most 

important problems in design, manufacturing and operation of compressor equipment. Self-acting valves 

have a significant impact on the efficiency and reliability of a reciprocating compressor. The task of 

designing and calculating valves is to find the optimal parameters providing minimal pressure losses when 

the gas flows through the valve and its high reliability. The theoretical study of the operation of a ring valve 

with several locking elements is performed at different values of spring stiffness and maximum valve travel. 

Dependences of pressure losses in a suction and discharge valve and the diagram of movement of valve 

plates depending on the angle of the crankshaft rotation and variable parameters of the valves are given. The 

study was carried out using a numerical experiment on a specially developed computer program with the 

possibility of multiparameter calculation. 
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Fig. 1. The annular valve 
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Fig. 2. The program window 
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Fig. 3. Dependences of the flow (а) and pressure ( ) coefficients 
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. 4. -    

Fig. 4. Block-diagram of the calculation algorithm 
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 1  

ом  м  о  

T a b l e  1  

Geometrical parameters of valves 

  

 

  

,  
 

, 

  

  , 

 

 

 

 ,  

 ,

  

   . 

1 63 47,2 3,2 5 1,3 4 

2 93 77,2 3,2 5 1,3 6 

3 123 107,2 3,2 5 1,3 8 

 

 
 

. 5.         

    = 200 /  

Fig. 5. Diagram of valve movement and relative pressure loss in valves at c = 200 N/m 
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. 6.           

  = 1000 /  

Fig. 6. Diagram of valve movement and relative pressure loss in valves at c = 1000 N/m 

 
   -

,       

  ,   . 

К    ,   

  ,    

     -

     -

. . 6 ,    -

     

      -

 .    -

,    , 

   , -

      -

    . Э    

,      

  ,     

 .    

  ,  -

  ,   

 ,     -

.    -

     -

   . 

,   . 2, , 

     -

   . Э    , 

     -

  ,    -

   ,  , -

      -

    . 

    -

       

  . Э   -

   .  -

    

     -

 .    

 ,   .  

      -

,    .  -

     -

 ,   -

     

  (    

  180 ,  -

 –  360 ).  



 

64 

Научно-технические ведомости CПбПУ. Естественные и инженерные науки. Том 24, №3, 2018

 2  

м  о      

T a b l e  2  

Valve parameters for different values of c 

  

 

  

 , % 

 , /  -

  

 , 

.    

В а ва щ  а а  

1 3,63 

5,56 

1,430 

1,259 

0,460 

0,670 

0,756 

0,439 

211 

203 

2 –“– 1,434 

1,248 

0,471 

0,650 

0,757 

0,450 

212 

204 

3 –“– 1,436 

1,256 

0,465 

0,632 

0,757 

0,450 

211 

204 

а а  а а  

1 6,79 

7,31 

2,304 

2,348 

0,563 

0,753 

0,828 

0,563 

384 

381 

2 –“– 2,306 

2,361 

0,554 

0,723 

0,831 

0,574 

383 

380 

3 –“– 2,307 

2,367 

0,549 

0,715 

0,831 

0,574 

384 

381 

:     c = 200 / ,  –  c = 1000 / . 

 

 

 3  

м  о     xmax 

T a b l e  3  

Valve parameters for different values of xmax 

  

 

  

 , % 

 , /  -

  

 , 

.    

В а ва щ  а а  

1 4,78 

3,62 

1,270 

1,553 

0,487 

0,772 

0,752 

0,507 

202 

209 

2 –“– 1,276 

1,563 

0,848 

0,792 

0,762 

0,505 

201 

209 

3 –“– 1,279 

1,568 

0,477 

0,777 

0,762 

0,505 

202 

208 

а а  а а  

1 8,65 

5,82 

1,947 

2,929 

0,677 

0,848 

0,794 

0,664 

377 

371 

2 –“– 1,951 

2,936 

0,758 

0,827 

0,790 

0,662 

378 

371 

3 –“– 1,953 

2,939 

0,749 

0,817 

0,790 

0,662 

378 

371 

:     xmax = 1,5 ,  –  xmax = 3 . 
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. 7.           

 1,2 = 400 /  3 = 1000 /  

Fig. 7. Diagram of valve movement and relative pressure loss in valves at  

c1,2 = 400 N/m c3 = 1000 N/m 
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