
 
             

C.F.W.N.

  

Computational Simulation of  a Turbulent Jet Noise, Using the 
Acoustic Analogy  

N. Seraj MehdizadehR. EbrahimiM. Zahed
Aerospase Eng. Dep't.

Amir-Kabir Univ. of Tech.
Aerospase Eng. Dep't.

K.N.Toosi Univ. of Tech.
Mech. Eng. Dep't. 

Niroo Research Institute

ABSTRACT 
In the present study the generation and the propagation of sound wave in low Mach number flows are 
numerically studied. Since one of the major problems in aeroengine design is the reduction of noise pollution, 
the exact prediction of sonic behavior is of special importance. The target of this study is to simulate a leakage, 
as a free jet. The basis of this study is the hybrid method for which benchmark Reynolds stress turbulence model 
is applied in solving the flow field and the Lighthill analogy is used for acoustic field analysis. Meanwhile, the 
continuous filter white noise is applied for solving the instantaneous velocity. Accordingly, the sound pressure 
level profiles for axial and transverse directions are plotted. Comparison of our results with existing benchmark 
data is satisfactory.  

Key Words: Aeroacoustic, Sound Field, Lighthill Equation, Sound Pressure Level 

                                                          

 

mzahed@nri.ac.ir 

4-Continuous Filter White Noise 

Archive of SID

www.SID.ir



   
h 

 
K 

 
L

 

P

 

R

 

t 

 

T

 

u

 

V

 

x 

 

pC

VC

 

0e

mL

 

rP

ijS

 

ijT

ij

 

ij

   

- 

                                                

 

1 Favre 

2

 

ji

ij

jj xx

T

xx
C

t

22
2
02

2

,  

ijijjiij CPT 2
0

 

ijT

RANS

                                                

 

2 -Turbulent 
3 - Reynolds Averaged Navier-Stokes 
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4- Direct Numerical Simulation 
5- Large Eddy Simulation 
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12- Reynolds Stress Model 
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13  Bulk Coefficient of Viscosity 
14 - Continuous Filter White Noise 
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15 - Particle Integral Time 
16 - Gaussian Random Vector 
17 - Reynolds Stress Term (TR)  
18 - Entropy Term (TE) 
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20 - Upwind  
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21- Reynolds Averaged Navier-Stokes 
22- Reynolds Stress Model 
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23- Self Similar 
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