
  

 1394157  353-362
                

  

    

     
mme.modares.ac.ir

  

    

    

    

    
                

 

  
 :  Please cite this article using:

M. R. Bagheri, M. S. Seif, H. Mehdigholi, The unsteady rotating force prediction of far-field acoustic pressure for marine propeller by inverse method, Modares Mechanical
Engineering Vol. 15, No. 7, pp. 353-362 2015 (In Persian)

12 3*  

1-    
2-     
3-     
*9567- 11155  mehdi@sharif.edu  

      
  

 :24  1393  
 :11  1394  

 :30 1394  

  
 .

 .  
  
 .  .

)  (
 . .

  .
 .

  

  

  

  
  

  

  

The unsteady rotating force prediction of far-field acoustic pressure for
marine propeller by inverse method

Mohammad Reza Bagheri, Mohammad Saeed Seif, Hamid Mehdigholi

Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran
*P.O.B. Tehran, Iran 11155-9567, mehdi@sharif.edu

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 14 January 2015
Accepted 01 May 2015
Available Online 20 June 2015

The unsteady rotating force or dipole strength distribution, acting by the fan or propeller on the
fluid, is predicted by inverse method. In this method, the far-field acoustic pressures are used in
non-cavitating condition. In this paper, the far-field acoustic pressures are obtained from Ffowcs
Williams and Hawkings (FW-H) equations using computational fluid dynamic (CFD) in specific
hydrophone array and then the unsteady rotating force, acting by the propeller on the fluid, is
obtained as the most important sound source in non-cavitating condition. The unsteady rotating
forces are extracted using inverse method by analytical code in Matlab. The correct solution is
independence to the optimum choice of regularization parameter from transfer function; the
transfer function represents the relationship between the force coefficients and the far-field
acoustic pressure. Therefore, the appropriate range of regularization parameter should be chosen
in order for an ill-conditioned problem from transfer function to be solved. The analytical code is
solved for different regularization parameters and then the unsteady rotating forces are obtained
for three sections on the blade surface. The inverse method could be used for dipole strength
distribution calculation as the most important sound source in non-cavitating condition in order
to design the noiseless marine propeller.
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4-  Acoustic pressure
5-  Tonal noise
6- Computational Fluid Dynamic (CFD)
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