
  

  139415 3  199 -207
                

    

    

     
mme.modares.ac.ir

  

    

    

    

    
                  

 

  
:  Please cite this article using:

M. Ghaderi, A. F. Najafi, A. Nourbakhsh, Estimation of centrifugal pump slip factors at off-design conditions using computational fluid dynamics, Modares Mechanical
Engineering Vol. 15, No. 3, pp. 199-207, 2015 (In Persian)

 

12*3

1- 
2-   
3-   
*4563-11365afnajafi@ut.ac.ir  

      
  

 :13  1393  
 :05  1393  

 :15 1393  

   .
   .

 .
RANS RNG 

% 45 % 120 CFX  .  
 .

 .
  

  

  

  

  

Estimation of centrifugal pump slip factors at off-design conditions using
computational fluid dynamics

Mohsen Ghaderi, Amir Farhad Najafi* Ahmad Nourbakhsh

Department of Mechanical Engineering, University of Tehran, Tehran, Iran
P.O.B. 11365-4563, Tehran, Iran, afnaja i@ut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 0 October 2014
Accepted 2 November 2014
Available Online 04 February 2015

Slip factor is one of the most important parameters used in centrifugal pumps performance
prediction. Knowing this parameter as function of flow rate seems essential for off-design
performance prediction. In this paper, it is intended to establish the slip factor dependence upon
low rate for centrifugal pump using computational luid dynamics. For this purpose, the full 3D-

RANS equations in coupled with RNG turbulence model were solved for several flow rates
ranging from 45% to 120% of rated condition by means of commercial code, CFX. In the steady
state, this simulation is defined by means of the multi-reference frame technique, in which the
impeller is situated in the rotating reference frame, and the volute is in the fixed reference frame.
The validity of the numerical model was confirmed by matching the calculated characteristic
curves with the associated experimental data. It was found that there is good coincidence
between the numerical results and available experimental data of global performance, local
velocity distribution and slip factors. comparison was performed among the well-known slip
models which reveals, that the slip factor variations can be predicted very well using CFD analysis.
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