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Wind Tunnel Test of Motor Vehicle
Aerodynamics Based on Simulated
Road Ride Height
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(China Automotive Technology and Research Center Co., Ltd.,

Tianjin 300300, China)

Abstract: When conducting aerodynamic test of vehicles
in a wind tunnel, the discrepancy between the vehicle’s
ride height in the tunnel and its actual ride height on the
road results in differences between the measured
aerodynamic data and the actual values. A method of
simulating the actual ride height of vehicles on the road is
explored in this study using the "floating mode" of the
wind tunnel balance system to test the ride height and
aerodynamic performance data of 9 different vehicles
under initial fixed ride height, wheel rotation ride height,
and actual road ride height. The impact of wheel rotation
and aerodynamic lift/torque on vehicle ride height and
aerodynamic performance is analyzed, and
recommendations for minimizing the disparity between
wind tunnel test data and actual road test data are

provided.
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Fig.1 RPRS Z-height position varies against time
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Tab.1 Z-height position by different wind speeds
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Fig. 8 C,(A), C,, C variation due to ride heights: floating vs. fixed (Unit: count; V=120 km/h, AcA=—30°)

OCRM i /i

25.0 229 L'CPM Wmlfj'lﬁ
] CYM BHEIA
20.0 181
15.6
15.0 13.7 13.7 12.8
-7 11.2
[ - 10.5
10.0 1 o8 9 97 U i
7.6 75 17 oy 1 721
r—I r—I ) I 1 \ [ 1 1
50 4| it P =1 V! o | V! 3
! ! 11 0 P! | ! 25 o2
P! V! L X : Pl X : 1.0 ! S 167
0.0 I ! ! L1 b, | Y s S B P | PR3 |
L e 0.2 H 0.1
- - . 0
50 ] i
-10.0 -
BRHZE  EISUV EERISUY Suv1 suvz HEISUV  WEHE mIMRE  MHRE

B9 SIMGARIN/AERE N ET L EZFIEX T EEERK (B4 : count; V=120 km/h, {RFFE=—30°)
Fig. 9 CRM, CPM, CYM variation due to ride heights: floating vs. fixed (Unit: count; V=120 km/h, AcA=—30°)

IR LY, A A SALAY A SR A2 R R TR
R EC S BV RE AT i RO

BAARE R AR RS R IR, TSI IR
FEZ BT I3 BAR D T3 FE X ZE 2S5 I, AR
TSR, SBT3 R Ao i sl 2 , (H A5
UL f 25 A5 DN Py BB R 28 T W0 A6 11 58 5
A, F A XU F el P A% e ] A A5 19 <3 B
JVBAE/ N T SR TE BT A T OB E

RAUTE 2 A MU T A2 a3 5 4 e
BRI  H AR & LU N 2 B 38 B T
R 5 4 By SR, T I3 R B S IR A, T
WK

TRATIRAS T A UL % 2825 5 [ 2 A8 Z (] 42
B85 B0, A BT, 2R sh 7o 22

SR B IR B 1 4R, R AR B
U B 240 AR LS AR N, A R TGRS
HBhEfE

5 Xt FXURXIE RN

PEAT BN BH T I3 B TR 325 T g Ay 0 3
S, (80 P 77 Sl T i 2 R B e L RS
GHEBE AT ) o AR A B P2 SR, T 7
TERSIT , il AR TE AT AR A 42 B 2825 U
J7 i AR AR S e O PR R TR T, B
BRI A~5 mm ZE AT A TR o

XE TR/ e T 3 A AN 04 4, el
FEF A I



%5 S1 =

I, 88 LT ASDLE B 42 B L AR IR 42 25 1 2 XU it 123

KUk st Eah R A B 4 A

Pt 32 302 B 1 Sl B ORI B AR
ARSI B, 3 2R AR A Al R
B2 B N ek (9 SRR, TR TR SR T
TR

S FH DRI A 2 e R AR ATy (RO AR 1<

BIRFPEIT, HER T Sl R, LA B ) 55 9 BRa
S (- A XG5 ) BRI A5 R EA TS L o

Sk
[1] SCHNEPF B, TESCH G, INDINGER T. On the influence of

ride height changes on the aerodynamic performance of wheel
designs [J]. International Journal of Automotive Engineering,
2015(6): 23.

VDOVIN A, SEBBEN S, WALKER T. ez al. Investigation
of vehicle ride height and wheel position influence on the
aerodynamic forces of ground vehicles [C]//The International
Vehicle  Aerodynamics
Mechanical Engineers IMechE, 2014 : 81.

Conference. The Institution of

[3]

(5]

P ER G TS R R 12 KRR Kol F K
TS 7 . T/CSAE 146—2020[S]. 4k 5T : h EA A T/ 2

£%,2020.
Chinese Society of Automotive Engineers. Full scale
automotive aerodynamic wind tunnel test — the method of

automotive aerodynamic performance test: T/CSAE 146—
2020 [S]. Beijing: Chinese Society of Automotive Engineers,
2020.

A VR EAREAEORZR bl 2x . B A0 M KUBUE RUBLER A
FFRRB T : GB/T 41722—2022[ S1. 4657 - h B AR HE HH AR
#t,2022.

National Technical Committee for Automobile Standardization.
Road vehicles—Sensitivity to lateral wind—Open-loop test
method using wind generator input: GB/T 41722—2022 [S].
Beijing: China Standard Publishing Press, 2022.

PREEORPIR . S VR A5 e T SR AR B It 7 i (o [ 25 75
FrB) :GB 18352.6—2016[S 1. dbat: o EPAEE i ikt , 2016.
Ministry of Environmental Protection of China. Limits and
measurement methods for emissions from light-duty vehicles
(CHINA 6) : GB 18352.6—2016 [S]. Beijing: China
Environment Publishing Press, 2016.



