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Abstract Keywords 

The article presents a technique that makes it possible 
to considerably reduce the time taken by hydrodynam-
ic modelling of the flow in the blading section of a cen-
trifugal pump runner, as well as decrease system re-
source requirements and speed up solving the optimi-
sation problem. The main idea of the method we de-
scribe is computing the "fluid body" model for a blade 
wheel segment instead of the whole pump (inlet device, 
runner, outlet device). In order to validate the results 
of the method suggested, we compare them to the pa-
rameter values computing during modelling flows in 
the blading sections of the runner and the pump. The 
computation technique outlined here is a prerequisite 
for the next stage of solving the optimisation problem. 

Centrifugal pump, blade wheel, 
runner segment, computational 
fluid dynamics, blading section op-
timisation 

© Bauman Moscow State Technical 
University, 2017 

References 

[1] Chaburko P.S., Lomakin V.O., Kuleshova M.S., Baulin M.N. Complex wet end part optimiza-
tion of hermetic pump with LP-TAU method. Nasosy. Turbiny. Sistemy [Pumps. Turbines.
Systems], 2016, no. 1(18), pp. 55–56.

[2] Petrov A.I., Lomakin V.O. Numerical simulation of flow parts of pump models and verifica-
tion of simulation results by comparison of obtained values with experimental data. Nauka i
obrazovanie. MGTU im. N.E. Baumana [Science and Education. BMSTU], 2012, no. 5,
pp. 52–62. Available at: http://technomag.edu.ru/jour/article/view/677 (accessed
10.05.2017).

[3] Frese F., Einzinger J., Will J. Design optimization of an impeller with CFD and Meta-Model
of optimal Prognosis (MoP). Available at:
https://www.dynardo.de/fileadmin/Material_Dynardo/bibliothek/RDO/Design_optimizatio
n_of_an_impeller_with_CFD_and_Meta-Model_of_optimal_Prognosis.pdf (accessed 10
May 2017).

[4] Loytsyanskiy L.G. Mekhanika zhidkosti i gaza [Fluid mechanics]. Moscow, Drofa publ., 2003,
pp. 606–615.

[5] Lomakin V.O., Chaburko P.S. Effect of the geometric shape of the jet pump nozzle on its
characteristics. Nauka i obrazovanie. MGTU im. N.E. Baumana [Science and Education.
BMSTU], 2014, no. 12, pp. 210–219. Available at:
http://technomag.neicon.ru/rub/282089/page1.html (accessed 10.05.2017).

[6] Chaburko P.S., Lomakin V.O. Numerical simulation of fluid flow in the jet pump. Mashi-
nostroenie [Industrial Engineering], 2014, no. 3, pp. 55–58. Available at: http://indust-
engineering.ru/issues/2014/2014-3.pdf.



Manasikhin В.A. — student, Department of Fluid Mechanics, Hydraulic Machines 
and Hydraulic and Pneumatic Automation, Bauman Moscow State Technical Univer-
sity, Moscow, Russian Federation.  

Scientific advisor — V.O. Lomakin, Cand. Sc. (Eng.), Assoc. Professor, Department 
of Fluid Mechanics, Hydraulic Machines and Hydraulic and Pneumatic Automation, 
Bauman Moscow State Technical University, Moscow, Russian Federation. 



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
    
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

 HistoryList_V1
 qi2base





