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Abstract:
aerodynamics and

In this paper, the simulation domain of the

aeroacoustics wind tunnel is

established through actual measurement, taking into
account the connection between the test section and the
outside world, the fluctuating pressure, and the transient
air flow exchange, so as to better reproduce the flow
characteristics and unsteady characteristics of the flow
field in the test section of the wind tunnel. The
comparison between the numerical simulation results and
the wind tunnel measurement results in the characteristic
physical quantities such as velocity distribution, static

pressure gradient, wind tunnel pressure balance outlet,

Wk HiH: 2022-11-02

buffer flow outlet and other representative flows and
pressures shows that the numerical simulation results in
the wind tunnel simulation domain can better fit the actual
flow characteristics of the wind tunnel. The real vehicle
model is used to conduct numerical simulation in the wind
tunnel simulation domain and the traditional cuboid
simulation domain respectively, and the results are
compared with the wind tunnel test results. The results
show that the numerical simulation results in the wind
tunnel calculation domain are closer to the wind tunnel

test results.
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Fig.1 Schematic of wind tunnel numerical model
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Tab.1 Difference of simulation time and results between different volume strategies and turbulence models

i = X | 4% N ” N N P s} [ ZE L (53

RS A TIRGENG eI i wii s woion ‘*(i'ﬂ}/ e
32~ 256 20.5 Mediu—m Mediu—m 6610 — — a3 1440 FLfE
32 ~ 256 20.5 Mediu—m fast 6305 — — ke 1440 0.001
32 ~ 256 20.5 slow no 15225 — — ke 1440 0.001
16 ~ 256 20.5 very slow fast 28635 — — ke 8 640 0.001




5 S13

£ o, 55 ARG

72 AT BB AR 109

B2 RUETHEEY=0&mEmEssmE

Fig.2 Picture of volume mesh at wind tunnel

domain Y=0 section
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Fig.3 Comparison of static pressure gradient
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Fig.5 Speed measuring equipment and measuring points at pressure balance outlet
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Fig.6 Comparison of speed measurement at pressure balance outlet
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