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Experimental and Numerical Studies on Moving-
belt System Lift Force

YANG Zhigang, DING Ning, LI Qiliang, PANG Jiabin
( Shanghai Automotive Wind Tunnel Center, Tongji University,
Shanghai 201804, China)

Abstract; A void load test of moving-belt system was carried
out respectively by wind tunnel test and numerical simulation
and the results were compared. The comparison result
indicates that the test results agree well with the numerical
results, which proves the numerical simulation is feasible.
The relationship between the moving-belt system and the
vehicle body shape was also studied by numerical simulation.
The result shows that the effects of the moving-belt systems
of different vehicles on the measurement of lift force are
almost the same, and the ACp is about 0. 040. The
relationship can be adopted to modify the test result of lift
force.

Key words: moving-belt system; lift force; wind tunnel test;

numerical simulation

AR FER I, IR B 2 B 2= L, KR
43k B THRERIRFS A 30 B, ZE L Hd /2
T, AT IE BRI R B B St B A8 U K .

WS HEH: 2012—06—10

HEWHE: BRI-EZ7E AR R R/ (2011CB711203)

BT A » R SR AR 2 TR G IR 22 26 ot T AU R 4, B
BB MR IR R G, Bl —4&
HR L% BT A I % A TR G 430 B /NS B 4 AR
1 T e Bl R TTHT Bl B, S A B B S R R BE
—3 XHMELHAR T BiE LRSS =M E
Bl B FE X 32 SR O » IR B A% 3l B3z sl dudaiil 1 3k
FEEI A AL R

HNRLBREHRSHRAGIRE. BT
15 e A8 A R B9 R 3 R A AR A, ZE RS Bl I 7 AR
B2, AT B0 sl 7= A2 7 ). ZEXIR L3
BT A R T 58 e sh B0 T 8, X AR ZE T
B TS R SO IR BT 32 7 ) S e sh BT
RS T 32T Z 8, WL R R G x TR
FPEH R —EIRE. B FRA L, XiRE
It Aek , X 7E B AN BT S H I R W . B T
A HTE RGN E BB SRR W A &7
1B B, B b7 SC ABSAEAE I O 32 , S5 D 4 2R B A
RESMESBIW I I KR, ATTG HEET B
B4R

1 BETEREIE

L1 Z=HIW

WA LS , A Bl AR i, BB 3hilr RGBT ™
AT+ B L B TR RN AT RESCHL. DAtk
RN EE BRI . ELRTFR
FeshBATTIT IR » A % < T i A O°, SR XL
H 38.89 m 7. TOL 1 AR REEHITIH2TT, T
0L 2 N R BB R M E1T.
1.2 HERBSHERYNGE

IR TR B3 RESHITEEE. R
RN 7 m SR 1 m, WAR/NESIHK KN 0. 3 m,

B BERNASLID . B, 88 . LA, T¥FL, FEHRTHINRERSRESSZ%.

E-mail : zhigangyang@tongji. edu. en

BIRAEE : 208 (1980, 55, Y1, T8, EEBPFR N MR EE I H %S5, E-mail: 1910804@hotmail. com



%63

&R, & B3 RET LB S HUERTIT 901

FEN 0. 28 m, Fesh BTN 1 7.

‘2277
r=lra
u CDM ‘

R55

550

1000

R100

Y

< 280

B 1 EzhHmEa(Hamm)
Fig.1 WSU model

iz FLUENT ¥4, % ] Realizable k— Wi 5
PR PR AR AN A S A RETE PR S, FE - AR
SkH SIMPLE 53k, sh& . Ji shRE FIFE RIS R Fl By
MWRAE R, B RME 10 KBS, H YR
BE R AR BE & AT, A B k.
1.3 HELZRSXBERILE

PSR 5L R U E R 3 okt
BRI AT NIRRT E H, X F
PO, X RLE A 343 7k 15,52 N 5 15, 32 N,
Ho, T 2 M5 F T8 1B L 29%, kR P
RSB 5B T sh It kM BRAN 13
BREREHARMZENE. AR 1 ATUERPELE RS
et RN, HIRZHRFE 9. 0% 2 . AT WAL
SR BB RS L IE R AT AT

F1 ANBEAREXWHERIEE

Tab.1 Experimental and numerical results

T BE/N KBfE/N HxHRE/ %
1 14.22 15.52 8.4
2 14.50 15. 32 5.2
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Tab.2 Numerical simulation results of Model 1 at
different wind speeds

s/ AR/ JaER/ &5/ R
(mesD N N N aG #iE
20 M35 Bod o 008
7N I
30 .88 1812 57.00 oot gl
40 71,08 32.24  103.32  0.050
20 672 194 G o0
7N I
30 37.66  17.94  55.60 o048 A
40 67.10  32.00  99.10  0.048
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Tab.3 Numerical simulation results of Model 2 at
different wind speeds
wE/ IR/ JaE/ &H/ .
(m+sD N N N sG A
20 17.76 7.58 25. 34 0,037 SR
7N I
30 40, 42 17. 20 57. 62 0.038 Yy R
40 72. 20 30.72 102. 92 0.038
20 17. 24 7.42 24, 66 0,036 r—
7N I
30 39. 06 16. 82 55. 88 0,037 HRE
40 69. 88 29. 98 99, 86 0,037
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Tab.4 Numerical simulation results of Model 3 at
different wind speeds
wE/ IR/ a8/ &H/ .
(m.sD N N N aG &E
20 17. 50 6. 46 23. 96 0. 042 SR
7N I
30 39. 14 14.70 53. 84 0. 042 Yy R
40 69, 44 24, 64 94, 08 0. 042
20 17. 96 6.48 24, 44 0,043 r—
7N I
30 39.18 14, 34 53.52 0. 042 HRE
40 69. 14 25. 34 94, 48 0. 042
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Tab. 5 Numerical simulation results of Model 4 at
different wind speeds
R/ IR/ JaE/ &H/ .
(m+s 1 N N N aG i
20 17.16 5. 90 23. 06 0.038 -
30 38.30  13.16 51.46  0.038 ol
bl
40 67. 68 23.08 90, 76 0,037
20 17. 30 5.70 23. 00 0.038 i
7N I
30 38.78 12. 60 51. 38 0,037 HRE
40 68. 00 22.10 90, 10 0,037
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Tab. 6 Numerical simulation results of Model 5 at
different wind speeds
wE/ IR/ JaE/ &H/ .
(mes» N N N AG i
20 10. 00 8.68 18, 68 0.038 SR
30 22.80  20.00 42.80  0.039 ol
bl
40 41, 04 36. 44 77.48 0,039
20 12.12 9.10 21,22 0,043 -
7N I
30 27.26 20. 60 47, 86 0,043 HRE
40 48, 56 36. 48 85. 04 0,043
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Tab.7 Lift coefficients of the numerical simulation of 5

different models

ER BEWMC BEEG BHhE/% B/
BRI 0. 086 0. 037 57
BRI 2 0.271 0. 233 14 *ER
BRI 3 0.180 0.138 23 EE
HR 4 0.162 0.124 24 A=
BRS —0. 930 —0. 969 4
BRI 0. 087 0. 039 55
HR 2 0.275 0.238 13 BT
BRI 3 0.157 0.115 27 bl
HR 4 0.149 0.112 25 A=
BRS —0.912 —0. 955 5

FERHAR, B3 TFARERYEEITE,
HEBE AC, HREHE, KR F R EHR RGN T
HEWAK, BE 1 ACL K 0. 049,88 2 1 ACL
3k 0. 038, 455 3 ) AC, K 0. 042, 451 4 ¥ AC. K
0. 038,#5%1 5 ¥ ACL K 0. 040. 7E3LZJFE TAEH w0 %
ACL JEIHBELE A 0. 040 FFTALHL
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