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Abstract;

simulation, the regulation of horizontal tail contraction on

Based on wind tunnel test and numerical

aerodynamic drag reduction was studied. The results indicate
that tail contraction raises pressure level of tail surface and
reduces aerodynamic drag. On the basis of the reliable
numerical simulation results, the changes of wake structure
were studied. The research indicates that the contraction
provides additional kinetic energy for the dead zone behind
tail, which suppresses formation and development of trailing
vortex pair, therefore, the flow energy loss of wake and

aerodynamic drag reduces.
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Fig.1 Scheme of tail contraction design
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Fig.2 Arrangement of wind tunnel test
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Fig.9 Cp of simulation
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Fig.12 Comparison of near wake structure



Eo#

&KOWELG RIS SE AR RALE 1381

B TN ERAR Fa EFIFTEE LV H#E
i, TR Fa e 2R s I A EF S
R R Tas R Fy mobKim B3 . #&4
X sh AL . A B 2.

20°BERY F, v 5 MUBT ek 4 )5 W 3 490 )
T. WL R R TR s Fo T iieds M 55 BIHE T U0, W%
B BEA R AR BE G E ; FaRH A
RN G I MG TaRTE AR R Z TS
i B FEHRAN R B By R AR A T B B Rl U
/N BEA XS BB - S5 1A T .

WA 13 Bron, O° KR Fo BB IS 2 AXE 5
T 16] G [e) X AR TR 7 1] 3D, P C AL = A2 40
L RRMEE TIRXE L IFET IR RIER T. B
da J5 B 2 TH 1973 Bk NBLo X B2k PBLo X
R B B C AL IR 7RI RE 1A IR SR A

13 BREXRTHHR
Fig.13 Oil streamline on back windshield

a0’ b 20°
14 ERERENIBEEX

Fig.14 Separation zone on back windshield

FEVRISCAEA REM S T Fe 38 15 9 1) X FR 18 1R R
s S, 4 AT S XU 00 T 457 22 1) S5 i 3 AU 4
B AR B, NS T T W xR K 14b h
PBLy W NBLo#E8E, R T. MRERLUESE, F.
BATE CH TR PobICE , NERE B P Ab#EA
YRR T 3R,

TR Fu 22 S, BTS00 S XU 5 f
ES WA, 721 5 KU 5] )5 U3 A 7 v
[) A [ W AR TET RO SR 4B Je R E s, I
ARG B XM T oM E N, X E A M
HRELAE F o,

FaW 415 H B2 Fo' X T2 Fo"s A 15 B
. AR Fo B 203K 2% B 1P 10 JF 8 R i L B8
BN, W45 Fo £8M8 S, Z a8k H¥Fm,

gait S, BEAME M RIS, Fo 78 Z 07 18 FE 186 B
YERF R TULEI A R, 15 Fo" o8k 1 LR sh,
e SR DTN

B 16 W0 YR 45T Falal 5 TR sh, BliA R
WP TE R RS X S EIRRRIERIL &4
NBLy. B/ FONERBEMH. W45 /5. 5 R0 H
X Z F s, Fa ks AR L8 1r H NBLy
EREEREN, R FJAUEIEAR RS,

a0’ b 20°
B15 ZFEEM EFEER

Fig.15 Oil streamline on upper tail side

a0’ b 20°
16 FREMTHEBHR

Fig.16 Oil streamline on lower tail side

W 17 PR , 0" B 7 B ¥ T i 7 A A — X Jé
miR Us & U EBRRERK U B U REE
K. 20" B B A2 R v T i 7 B 1) 1 2R N BR B /N T
O°RE 7Y FLif 5] 10 5 BEM1 , B i 4 ] i

b 20°
E#bimaEtasttt

Fig.17 Comparison of tail vortices structure

B 17



1382 Rl ¥ k2 2 WE KRB 2B

RN

LM F, AREAR T 38 T, ik
LR MES F mERMIEA B R4S X,
Pe i i xT Us BIE R & R R, Fo AN
FEAK X S HEA A i sh R AR FR IR 7y 18 7 IR 22 FH
BE TR

ORI X M maai EB it T, Fo BB
BRI Te N TOER, WK 18, Tow#E RS 1 000 mm

-460 mm

a IR

000 mm
7 000 mm
b LR
18 O°HEBEERLE
Fig.18 Streamline after tail of 0° model

BE O 20 40 60 80 100 120 140 160 180 200 {:

a0° b 20°
20 E/E X=2000 mm &=

Fig.20 Vorticity on X =2 000 mm after tail

4 ZEig

(DB /KT 42 RO A8 A B, BB B
EW/N;

) F R s ) 4 B & 1m) s ) R R IT 1R e 42
J U T s 37K PR T s/ s 22 BEL T 5

OREE TR AR, FRMARE BT
BB aR ] R B 0 R R R FE AR
T/ B A ARAT AR BB 5

(4) I 2 R W 4 T FE2 R i XL e 4 4 000 XL

A5 T, @E; ZREEN 7 000 mm 5 TaiER, AR
X BRI L T, MO HE IR T

20° K5 RY B KGN A IR S5 A I P 19 FfR, T, H
EE IR B — 150 mm~100 mm &b, F, 5[428
BN IR TE 2. T RS 1 240 mm A0 B Hb 1]
WT. T, 50BRL TS RRBEH T. HELHRE
B TR, FIS S 22/, i 20 fiw.

b RN
E19 20EEEERE
Fig.19 Streamline after tail of 20° model

BB C A 15 X 7K T ¥t 30 A A sl 55 , 10 1
T CAERRTIR R A &, BETT ] 1 R85 IX 4 AL
Xof B R B RO T B A

S 30k

[1] HUCHO W H. Aerodynamics of road vehicles[M]. 4th ed.
Detroit: SAE Inc, 2004.

[2] AER. KEFKIHFIM]. 030 ARISHE HARA:, 2005.
GU Zhengqi. Automotive aerodynamics [ M. Beijing: China
Communications Press, 2005.

[3] M. KESKHFIM]. 65 AR T AREE, 1998.
FU Liming. Automotive aerodynamics [ M]. Beijing: China
Machine Press, 1998.

[4] KRAJNOVIC S, DAVIDSON L. Flow around a simplified car,
Part 2: understanding the flow [ J]. Journal of Fluids
Engineering Transactions of the Asme, 2005, 127(5);: 919.

[57 ZHANG Y C, DING W, ZHANG Y. Aerodynamic shape
optimization based on the MIRA reference car model [C] /
SAE.[S.1.]: SAE, 2014, 2014-01-0603.

[67] WANG]J, ZHU H, YANG Z G. Study of aerodynamic drag
reduction on a compact electric vehicle [ J]. Advanced
Materials Research, 2013, 694-697. 51.

(T#E5 1389 Tn)



