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Simultaneous Test Method of Force/Pressure in
Full-Scale Automotive Wind Tunnel

ZHOU Hua''?, ZHU Hui'%, YANG Zhigang'®

(1. Shanghai Automotive Wind Tunnel Center, Shanghai 201804,
China; 2. Shanghai Key Laboratory of Vehicle Aerodynamics and
Vehicle Thermal Management Systems, Shanghai 201804, China)

Abstract: In full-scale automotive wind tunnel with open-jet
test section, targeting notchback MIRA body, variation law
and distribution rule of force/pressure test data error between
simultaneously testing method and respectively testing method
were revealed by wind tunnel test in a range of Reynolds
number and yaw angle. The error was subsequently explained
by computational fluid dynamics in view of flow mechanism.
Finally, the specific implementation and application scope of
force/pressure simultaneously testing method in full-scale

automotive wind tunnel were concluded.
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Tab.1 Information of balance components

i 2 W/ /Y PR
F./N  —1500/7 000  0.005 0. 050 0. 070
Fy/N  —9000/9000  0.010 0. 050 0.180
F/N —17.000/6 000 0.007 0. 050 0. 227
M;/N+m —13000/13 000  0.010 0. 050 0. 260
M,/Nem —7500/13000  0.010 0. 050 0. 260
M./N+m —11000/11 000 0,010 0. 050 0. 010
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Fig.3 MIRA Model for wind tunnel test
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Fig.4 Fixing method of wheels
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Fig.5 Coordinate system of wind tunnel test
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Fig.7 Error between coefficients of aerodynamic force/moment in two groups of tests
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Tab.2 Maximum of absolute value of error
W& | ACp | [AC | [ ACF | [ACr | | ACs | | ACwx | | ACmy | [ ACMz |
TEARAR 0.002 9 0.019 0.004 2 0.019 0. 006 0.002 6 0.009 1 0.001 7
Eagi-hin 0,005 9 0.004 6 0,003 8 0.003 6 0,012 3 0.000 8 0,003 7 0.002 5

% : ACh=Cp,rp — Cp,r, HAth 2 HE.
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Fig.8 Error of aerodynamic force/moment coefficient under yaw conditions
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Fig.11 Structure of volume mesh
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Fig.10 Parameters of computational domain
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Fig.13 Pressure difference contour on underbody
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Fig.14 Wall shear streamline on underbody
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Fig.15 Velocity contour of iso-surface @ on underbody
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