
 

42 

Научно-технические ведомости CПбПУ. Естественные и инженерные науки. Том 25, №2, 2019

DOI: 10.18721/JEST.25203 

УДК 621.515 

Ю.В. Кожухов, В.В. Неверов, В.М. Иванов, С.В. Карташов 

Санкт-Петербургский политехнический университет Петра Великого,  

Санкт-Петербург, Россия 

ВЫБОР ПАРАМЕТРОВ ОПТИМИЗАЦИИ РАБОЧЕГО КОЛЕСА 

ЦЕНТРОБЕЖНОГО КОМПРЕССОРА 

В            

        -

 . И     Numeca Fine/Turbo.  -

        10  .  -

           -

      К     . В -

      ,  

     .   ,  

            

   .       

  . 

К ев е ва:  ,  ,  , -

 ,  , Numeca Fine/Turbo 

а р  р ва :  

.В. К , В.В. , В. . И , .В. К . В    -

    // -   .  

  . 2019. . 25. № 2. . 42–53. DOI: 10.18721/JEST.25201. 

Y.V. Kozhukhov, V.V. Neverov, V.M. Ivanov, S.V. Kartashov 

Peter the Great St. Petersburg polytechnic university, St. Petersburg, Russia 

THE CHOICE OF GEOMETRIC PARAMETERS IN THE OPTIMIZATION 

OF CENTRIFUGAL COMPRESSOR IMPELLER 

The article analyzes the significant geometric parameters and the range of their variation in solving the 

optimization problem of centrifugal compressor impellers using computational fluid dynamics. The study 

was carried out using the Numeca Fine/Turbo package. The influence of more than 10 geometric 

parameters on the efficiency and the head of the impeller was considered. The influence of the degree of the 

investigated optimization parameters was estimated by changing the parameter values in a preset range and 

analyzing their impact on the efficiency and head of the impeller. As a result, the main geometric 

parameters of optimization, which should be considered first, were identified. Other parameters do not have 

to be considered within the optimization problem, and can be assigned standard values. In addition, 

recommendations on optimal ranges of parameter values were given. 
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. 1.         А  :  

a)     А   [13]; b)    ;  

c)  ,    [13] 

Fig. 1. Calculated values of the hydraulic efficiency at the design point for variations of coefficients A and B:  

a) in the range, which is recommended in literature [13]; b) in a small area of the best coefficients combination  

from (a); out of the range, which is recommended in literature [13] 
 

 
 

. 2. В   (a)    (b)    

    

Fig. 2. Variations of the meridional shroud radius (a) and calculated values of the hydraulic efficiency  

at the design point (b) 
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 1  

В    о о   м о ом  

Variants of the rounding radius of the covering disk in the meridional section 

№ 1 2 3 4 5 6 7 8 9 10 11 12 

r,  182 174 160 143 122 104 87 73 52 30 13 0 

r  0,45 0,43 0,4 0,36 0,3 0,26 0,22 0,18 0,13 0,07 0,03 0 

 

 
 

. 3. В   (a)     (b)    

   ;      №3  

   (c)        0,95   (d) 

Fig. 3. Variations of the meridional shroud spline (a) and calculated values of the hydraulic efficiency  

at the design point (b); the meridional plot with the velocity contour for the variant №3 (c) and  

in the radial section at 95 % span from the hub (d) 
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 2  

В    о о о о   м о ом  

Variants of the main disk rounding radius in the meridional section 

№ 1 2 3 4 5 6 7 8 9 10 11 12 

r,  152 134 121 109 95 85 78 67 53 41 29 19 

r  0,38 0,34 0,3 0,27 0,24 0,21 0,19 0,17 0,13 0,1 0,07 0,05 

 

 
 

. 4. В   (a, b)      (c,  

d)     

Fig. 4. Variations of the meridional hub radius and spline (a, b) and corresponding values  

of the hydraulic efficiency at the design point (c, d) 
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. 5. В       :  

a)  ; b)  ; c)     

;    (d)   (e)   

   15      

Fig. 5. Variation of the meridional shape of the impeller covering disk: a) Computational domain;  

b) variations of the impeller shroud; c) calculated values of the hydraulic efficiency; the polytropic (d)  

and total (e) head at the design point 
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. 6. В       : a)    

  ; b)  ; c)   D1; d)    ;  

e)    10      

Fig. 6. Variation of the shape of the input edge of the impeller blades: a) variations of the meridional leading  

edge angle; b) the meridional radius shape of the leading edge; c) the leading edge diameter D1; d) a combination 

of leading edge parameters and corresponding calculated values of the hydraulic efficiency at the design point (e) 
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Evaluation of the influence of the geometrical parameters of the impeller on its efficiency 
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