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Simulation of Shocked Acoustic Wave Using 
DRP Scheme 
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Abstract: Numerical simulation of a very small amplitude and high frequency sound 
wave superimposed on steady flow in a quasi-one dimensional convergent-divergent 
nozzle is performed using the optimized 7-point central DRP scheme with artificial 
damping terms. We use both the characteristic and radiation boundary conditions for the 
boundary treatment. This study contains two different cases; where is no shock in the 
nozzle, and in the second a normal shock is considered in the divergent section of the 
nozzle. The acoustic-shock wave interaction is considered. 

1- Introduction 

Aeroacoustics is the part of fluid dynamics, which is concerned, 
with the study of all aspects of sound generation and propagation by 
unsteady flows. In fluid field, noise (sound) is generated by tiine- 
dependent fluctuations associated with pressure fluctuations. These 
pressure fluctuations propagate for long distances to the far field 
producing the radiated sound (acoustic field). 

Reduction of noise is a very serious matter in all aspects of our life. 
It is a critical point in a wide range of military applications such as ships 
and sublnarines operation and object detection. It is important matter in 
Inany industrial applications including turbo-machinery, rotorcraft and jet 





































well. According to the little dissipation of this scheme the convergence to 
the steady state is a slow convergence where the computation requires 
approximately 40000 times the time increment A tin the case without 
shock and more than double of this number for the computation in the 
case of shock. For more discussion and numerical solutions of a similar 
problem containing an acoustic wave interact with a shock in a nozzle we 
refer to the references [16,17]. 
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Fig. (5): Mach Number Fig. (6): Three Snapshots of Pressure 
(With shock) Fluctuations (Without shock) 
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Fig. (7): Two Snapshots of Pressure Fig. (8): Numerical & Analytical 
Fluctuations (With shock) Mean Pressure (With shock) 
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