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Computational and Experimental Study on
Aerodynamics of Finltes on a Square-back Body

JIA Qing, YANG Mei , YANG Zhigang
( Shanghai Automotive Wind Tunnel Center, Tongji University,
Shanghai 201804, China)

Abstract: Finlets with varied length and height on square-
back body based on Fiat New Panda were investigated firstly
both by computational and experimental ways. The scale wind
tunnel tests were performed to obtain the drag coefficient and
lift coefficient and the correlations with computational fluid
dynamics based on k-e¢ turbulent model were studied. It
indicated that finlets along the whole C pillar could reduce
both the drag coefficient and lift coefficient of a square back
body. Finlets could delay air flow separation around C pillars
and then decreased the turbulence kinetic energy in the wake.
More pressure recovery was realized on the square back body
to reduce the pressure gradient of the car body and the drag
coefficient can be decreased as a result. Then the finlets with

varied figures were simulated and got the results that the all
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the finlets can reduce the drag and lift coefficient but finlet

with rectangle figure was the best.
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dynamics (CFD); scale wind tunnel test; aerodynamics
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WGP E T AR EMKEHAS TR

7, SEREA 81k 130 mm F1 65 mm, XF 7 AR 55 B
WE K B R 30,40,50, 60,70 mm. SLEY A O 8
140 km » h ™' (38. 8 m » s 1), Xt M T4 Re=3 X
10° (BEFER).

2 HE®RH

5 R 1R 58 AR 2 — B, B 05 A i A Fat
New Panda #9 1.3 8945 b8, W FH Star CCM+4%
AT RS A BRI BE THEE. XF R THR T i I A
Iv (7 s P RO S B THAR B K A SR R X R 45
¥, BB 5T AL(L HEK) . E )5 10L, &
Wl 2. 5W W R45) . % EJf SH(H A%/, R
WPHZE LN 304, Bl AR IE R IR e 40 & e » Bt S i 30 &2
BN FHA 1 AR . TR A8 B A RS . SO
ARITEAR 5 88 HEAT BB B A3 3 BRI (1)
BRI (D SRR (D, i A 3.

TR Z ARG, I ES B REAE KL
HEMH, R T B AR RIR A A B W I R
TR, X 4 B R RIS HEA T N9 I A P A i
H 350 7.

a K

b JIRE
3 EBEEER
Fig.3 Finlets with different figures

B R Realizable ke i, H £
sl BE e M sh REFEHUR, AR KRB IR 1T
Rsusvsw HEREE 3 ANF I, H u S FR T
WEI .

c BEH

*x1 BREFHRE

Tab.1 boundary conditions

X 45 A&
#o BWEAD(x=38.8 m=+ s 1, v=w=0)
i JESIH O O)
A5 0 T I (A BE T (TE IR F1)
HBT BB (v=38. 8 m* s~ !, v=w=0)
boyidin] R
*5 Eiped i
Bk ST~ R
E# JRER R BETH (vw—408. 421 053 rad » s71)




946 Rl ¥ k2 2 WE KRB 2B

Bus

3 HRSSITE

3.1 RURRE&RSH
AR SRR 4R R BN 0. 344. B 4 S5 i
XU IS ) P B AR R A Co BER R R R
B g AR AL il £k, 6 R BN 65 mm B, Ca H972E4L
BORFEE HILRIG 8 Co RR25 0. 001 245 &
BETBE SN 130 mm B, Cq Bl 2558 < BE B 38 0 i 328
W/ FR G A0 B R A R B B AR 41 G

A BRIEAR, IR FE 0. 013 i1 0. 016 Z [A].

B 5 4 T RRECE M B X BT T R
V. I BEEEOCOE THEHE TR
EHCHERGETHRANRZECOMEME. 5FH
ZAEL, B E V] LA RS I T R BOA BT R R
TR T RS WA B F s i k. &
h=130 mm TH& T, MM AN RZEWREEL N
h=65 mm I 2. 5 5. B 0] LIE H , 56 X}
JE BT 1 BB AR B A RT3 5

o3t P 5 7
0.34f ) ) .
~0.02
SO33 A—A—0uu L, ~
0.32f —+— 4=130 mm = oo
T he6Smm —0.06}
P e [ amameen | gnme e
a h=130 mm b A=65 mm
4 BEARH 5 ANEH
Fig.4 Drag coefficient Fig.5 Lift coefficient
3.2 HEMEERSH 0.3361
BB P B R C WA 6,3 A=130 mm om——
i, Co BEA B AT W80/ N s 24 £=60 mm KA )] )
/N ZIEA BT T 2 h=65 mm B, Cy BK EHS g,
fi— TR e, S8 S0 Ho L BB S 0318 —” %
FH 1 R B A AL 3 S0 38— 20, H 85U B AR 0313 ——
ARG B BHE AR, X & F CFD & h Sy J/mm
PERT A — BRI HIH B s 28 i, B 150
I Cqy B ES R /N , LR 22387 1% LN, R 0348 "
AT LAGS R B T4 T v 0 v R G S |
RE 77 BB K/NG PG R F i R AS R 25 1 I
KFZ, FHILFT XA B 88 MR E N RS S W4T 43 < 0342¢
Br. @i E R, L 130 mm BB 88 R, H C, &% >;%\‘——‘\‘
/NNy 0,321 5, 7 AR T R LIRBE A S0A Y i Lo . .
BN BMWEJI ML S . A BN 30 40 50 60 70
B FCAFUIE ST Lo JE IR 2 1 5 o TR 1 T LA 7 /mm
BHRLBE 2R ENRE. R RR BN, B b h=65 mm

i DR 7 5 o 3 i G B IS HR BE A BEOK X 9 R
w3, A SE—T o BhEe, B KRR RS BJ7
(] A P B T 55 DR R 1 i8R B2 [ e ER) /N iR

Bl 8 XL T RER A A M B AR 4 B G 1 Xf
iR s e & WE AT E AL BESRER
X T sl BERE A 42 B AR, R th TR T LA
g CHPIMIE RN » SER 25 B R

B6 itEFMIKWITEE
Fig.6 Comparison between CFD and test
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Fig.7 Pressure distribution and velocity streamline
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