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A Prediction Method for Low-speed Turbulent Flow Noise

NI Daming, ZHANG Wenping, MING Pingjian
College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China

Apsiracl In odder to study acoustic noise generation and propagation while considering that internal viscosity of the propagation medium
affects the results of aeroacoustics numerical simulation, a decomposition technique and a turbulent model were intwduced in time-
domain. Based on an unstructured collocated grid and finite volume method, the compressible N-S equation was divided into a viscous
incompressible N-S equation and the viscous perturbation equation, and a SimpleC algorithm was used to solve the problem of velocity-
pressure decoupling. Appropriate non-reflecting boundary conditions were adopted at the inflow and outflow boundaries. The governing
acoustic equations of boundaries are discretized over finite volume method and the transient term is discretized by the second-order Euler
implicit scheme. Numerical simulation of noise induced by flow around a circular cylinder at small and big Reynolds number has been
conducted and compared with the aeroacoustic theory in time domain, in order to study the effect of viscosity on aeroacoustic numerical
simulation. Comparing the two results, good results and more details about flow and sound could be obtained by splitting method, which
could be used to pwovide some information for reducing the noise in actual engineering. The work demonstrated that the numerical
algonithm can be used for the simulation and analysis of flow-induced noise at a flow with low speed.
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Fig. 1 Physical model of flow around a circular cylinder
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Fig. 2 Coefficient of drag and lift distribution vs time
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Fig. 4 Sound pressure distribution of monitoring
point vs time
800
—A‘ﬁ B‘I‘ni: == C}ﬁ
150
AR e B m=mCh
120 l i }
JJ o 400k
! | &
s b A k| :
= ook i g
= | A ‘.I-.I d
iy :m .".i‘ it il i .1' Lo l‘ﬁl:h.‘.]
| T ,)i 1w _!. ! t )
| (! W i i i
60 | : I l? ' |
5.80 5.85 5.90 5.95 6.00
30l 1 i i i ' B
0 10 20 30 40 50 P s
$i%/He
B 5 Wil=mEERMENETUITEE
. T o B 7 A e R B T LR b
Fig. 5 Sound pressure level distribution of monitoring . o . . .
Fig. 7 Sound pressure distribution of moniter point vs time
point vs frequency
Il 18
7\ [ [



] jemik

—
# 5 2013,31(32) it 3 (Papers)

— _l‘!‘_F‘

120

40

0 30 60 90 120
i 4z
B8 EMmAmERMEFTETLIL
Fig. 8 Sound pressure level distribution of
monitoring point vs frequency
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