201448 H

7SO AR VI =

%45 5 %8

doi:10.6041/j. issn. 1000-1298.2014. 08. 002

EFEHTANERSSH NG NERER

S

Lo & g F B O#H %

(U BRI TR 4 Bé, Jb st 100083 )

FE BT =R M A AT A R T S T T R k- e U5 BRI A R T BUE VS R R s K
Gt AT T oM T T RS SRR S R R R 1w AT B AR T IS s R T A A L, R T
BT BTG S I B W S X AR R 9 A R AT TR S A R S T S A R AR )
L. RN E RS RN E R, N ER AL E S G st 7 — A M F B,

KW =8 CFD ERAG FRMERE
HESHES: TP29; U461. 1 MEEARIRED : A

5l

AT B AR R A RS T, e R S ]
7 R R S Bl ) A K A A R R A %
T 7R A A L R KRR
AFR A W AF SOE B L AR AT B E R Y AN T A
DA K R 25 B 0 98 0 7 9 56 5 T e T A2
FA L 25 S8l Jy % 8 1645 B 1 R e i T e
I, BUHT A Tk = e A B G 5 T A 2SR
By Jy FEAT I BT DL — B0 T A SO I8 B
BI7if o AR SCHRUXT 5 i 15 0% 0 ) 7= A 19 25 KBl Stk
Fror M S 3V IR A& T A R0 T e R
BRI O 3 B B 1R BRI — A AR

o
1 ERRZEZESKENNG

1.1 ®ERSSKL

T 5 5 23 S BB B AR AR A g,
BE W 2 S RN T AW £, o
TR 5, 32 7K 57 35 28 3 3 6 19 I 4
SRR . BRI, 5 G 8 LA 28 S 3 S e R TF R &
% R 525 R E 1

X T ST BRI, BT A SR R AR
Jif 2 T 1) 28 SOBE T ARG B T e Fe 1w B O B > 5%
By, 10 28 SRR HETE T B B A 25 OB T 4% BRI
RE B35 30, TR B T %6 6 T B 25 AR e s i
g L R . WSk b TR T AR S A
TE 56 MG 2 T 28 S T N R 2

il

efa H . 2013 -05-08 & H . 2013 -07 —22

X E4S : 1000-1298 (2014 )08-0008-06

B B Sl R i
Fig. 1 Flow field of a single rotary tire
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Fig.2 Flow field of a rolling tire
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Fig.3 Aerodynamic resultant of wheel
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Fig.4 A typical car model
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Fig.5 Boundary of flow field
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Fig.6  Air streamline around a moving car
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Fig.7 Air streamline around wheels
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Fig.8 Pressure distribution of the front area between rear

wheels and pavement at speed of 80 km/h
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Fig.9 Air pressure distribution of pavement around car

wheels at speed of 80 km/h
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Fig. 10  Pressure distribution of the front area between rear

wheels and pavement at speed of 160 km/h
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Fig. 11

Air pressure distribution of pavement around

car wheels at speed of 160 km/h
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Fig. 12 Maximum pressure values of the front-back area

between wheel and pavement at different speeds
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Fig. 13 Measurement device of air pressure

between tires and pavement
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Fig. 14 Structural diagram of vehicle-mounted sensor support
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Measuring of air pressure around a moving car

Fig. 15
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Fig. 16 Measured and theoretical pressure data of front and

back area between wheels and pavement
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Development of a Vehicle-mounted Testing Device for
Aerodynamic Field around Wheels

Wang Cong Ma Fei Ma Wei Li Yong Guo Rong
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; Strong aerodynamic force is generated between the wheels and road surface while a vehicle is
moving fast on the road. As a result, the road surface is stroked by instantaneous and repeated
aerodynamic force. For porous asphalt pavement, the repeated air pressure acted on the pavement would
cause changes of water vapour state within, leading to pavement damage. Based on the 3D viscous
incompressible Reynolds-averaged Navier-stokes equations and turbulence model £ — & double equation
model, the aerodynamic field between the vehicle and pavement was analyzed with numerical computing
methods. The relationships between air pressures around the wheels and vehicle speed were studied. The
variations of the air pressures at the front and back of the wheel were obtained. A vehicle-mounted
aerodynamic field testing device was developed. Air pressures of the front and back of moving wheels
were measured with the vehicle-mounted device. Testing results agreed with numerical calculation. It was
indicated that the developed device could be used to investigate the aerodynamic field in vehicle —
pavement system.

Key words: Aerodynamic force Computational fluid dynamics Vehicle — pavement system  Vehicle-

mounted measurement device



