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Numerical Computation and Experiment on
Corner Silencer in Automotive Aero-acoustic
Model Wind Tunnel

WANG Yigang, YANG Zhigang, NI Xiaogiang, LI Qiliang
(College of Automotive Studies. Tongji University. Shanghai 201804,
China)

Abstract: A study was made of the effect of the shape, the
number, head and end shape of the turning vanes on the
aerodynamic and noise elimination performances of the corner
silencer in automotive aero-acoustic model wind tunnel by
means of the computational flow dynamics (CFD) and the
acoustic experiment. The results show that the optimization
number of the turning vanes can be found by considering
synthetically the pressure loss, the flow uniformity and the
aerodynamic noise influence on noise elimination. Half ellipse
head and tine end of the turning vane cause the lower pressure
loss and aerodynamic noise than the hemicycle end. The
corner silencer for the aero-acoustic model wind tunnel is

better to eliminate middle and high frequency noise.
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Fig.1 The sketch map of the corner silencer

in some wind tunnels
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Fig.2 Grid of the corner silencer
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Fig.3 velocity contour and streamline

of the corner silencer
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Tab.1 CFD results for different vane figurations

S JEREI TUORH MESB EEAY

FIE % /Pa % /Pa % /Pa S/ %
PEOW. LM 5.97 7.10 13.07 6.37
PO R 6.57 9.96 16.53 7.96
R 6.57 9.96 16.53 7.96
R IR 6.57 12.47 19.04 7.90
SRR [ 6.57 9.96 16.53 7.96
SRR 6.50 9.80 16.30 8.03
1S A 2.73 2.23 4.96 7.88
2 B 4.20 4.35 8.55 7.41
3ESWA 6.57 9.96 16.53 7.96
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Fig.4 Testing scheme of the pressure loss

and sound insert loss
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Tab.2 Testing results for different vane figurations

- R SESES g R
fﬁfé LIRS RBLE A/ ik /Pa JE 145 S/ E AC
F/Hz (me+s 1) i i %/ Pa (mess™ 1) 22 /Pa P
1 1RSSR IR 3k R 50 8.62 47.8 4.2 43.6 0.96 8 4.96 0.13
2 2 R AR L R R 50 8.58 54.6 6.2  48.3 1.07 8 8.55 0.22
3 2 R kRS RRE 50 8.58 52.2 1.7 50.5 1.12 8 8.26 0.22
4 2 T 2R Sk B 50 8.58 53.0 0.8 52.3 1.16 8 9.80 0.25
5 3R IR Sk R 50 8.36 71.5 6.2  65.3 1.53 8 16.53 0.43
6 4 A R L R R 50 8.12 129.9 57.4  72.5 2.21 8 33.58 0.88
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Fig.5 Pressure loss coefficient comparison

between test and CFD
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Fig.6 Noise reduction comparison for

different configurations
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Fig.7 Noise reduction comparison for different

configurations of the vane head and end
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