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Drag Reducation Study of a Compact SUV
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Abstract: Based on the simulation analysis of SUV, corresponding additional devices are added at the top
and the tail of the vehicle to reduce the disturbance of the airflow at the rear of the vehicle, thus achieving the
purpose of drag reduction. The results show that the aerodynamic drag coefficient of the prototype vehicle is
0.3562, and the aerodynamic drag coefficient of the SUV after adding the additional device to the roof is
0.3392, and the drag reduction rate reaches 4.8%. After adding an additional device at the rear of the vehicle,
the SUV has aerodynamic drag coefficient of 0.3426 and a drag reduction rate of 3.8%.
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Figure 1. SUV basic model diagram
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Figure 2. SUV computional domain view

2. sUV HEERER

2.3 MigaIRIo

A% 3l 73 A BUE AL R G BE — 20, RS R E
e B T B MR ESEbris g, PR
Rl o5 s BB — K TR, O REI A 5
PR o AR — 1T

FE=HE A PRI SRR, AR star-com+
AT R R o FERIRR RIS R R, ek A A i
TOmAMEM R a4, DLR T RS B, AR
PR RIRASIEE R[] o AR SR RS A I R A S A A ) DY
TARIRS, 8T MRS — DR R, 72N G
BEATHSAL . BARTH SIS AR RS 4R B R .

Figure3. Computional domain grid
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Figure 4. Wheel block processing
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- > VOLUME CHANGE STATISTICS
Minimum Volume Change: 6.429069e- 03
Maximum Volume Change: 1.000000e+00

Volume Change < 0.000000e+00
0.000000e+00 <= Volume Change < 1.000000e- 06
1.000000e- 06 <= Volume Change < 1.000000e- 05
1.000000e- 05 <= Volume Change< 1.000000e- 04
1.000000e- 04 <= Volume Change < 1.000000e- 03
1.000000e- 03 <= Volume Change < 1.000000e- 02
1.000000e- 02 <= Volume Change < 1.000000e- 01
1.000000e- 01 <= Volume Change <= 1.000000e+ 00

Figure5. Volume grid diagnostic view
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Figure 6. Resistance coefficient iteration graph
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Figure 7. SUV symmetry plane pressure cloud map
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Figure 8. Pressure map of therear of the car
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Figure 9. Roof spoiler layout
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Figure 10. SUV symmetry plane pressure cloud map
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Figure 11. Pressure map of therear of the car
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Figure 12. Car bottom attachment layout
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Figure 13. SUV symmetry plane pressure cloud map
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Figure 14. Pressure map of therear of the car

B 14 ZREBEHEE

XTI 8 AT AR A H, 75 3836 FlA-1510 pa—
569.57 pa MIHTHE T, TEZERMRMMmEEE, K
14 S R X TR I TR 2, XA R TIEIN%E S R
HOESE, JkNESATE RS, B RITEN SUV S
B A7,

5 &858

ASCEET X SUV 7 AR, 7EZE R T 5 2 R
it AN I NS E, BRI R

(L) REEREETHEE, FAERRRK
A BENGN, KSTERER, R R R AR R
FARERX .

(2) 4y BIAE 26 R oLty v I B n 2 18 5 22 R i oy
INMINAEE, (1R RIS 2 FIFE B 1 ok
£, WIS T RIRIMSRE, WONREMATHE ). H
o FERETUA I N B IS 1 SUV Sl /5N
0.3392, JHPHZIEE] 4.8%. {4 R HINMINEE B 5
SUV SFIBH S BN 0.3426, HFHEIAT] 3.8%, Uil
IR T S SR IRE 2 AT AT I

References (S%E3CHK)
[1] Yang Y., Shen X.W., Gu Z.Q., Zhang W. Aerodynamic Optimi-
zation of Variable Post-Spirator Based on Approximate Model.
China Journal of Highway and Transport, 2012, 25, 05, 146-151.
W 5 B A IE R 5K S PR T A A B Y R ) 38 JE R S
O[T FE A B2, 2012, 25, 05, 146-151.

Gu Z.Q. Automotive Aerodynamics. Beijing: China Communi-
cations Press, 2005, 83-84.
BIERAETREN % AL AR @ H ik, 2005, 83-84.
Wan J. Numerical simulation and modeling optimization of the
external flow field of the car . Hefel University of Technology,

2

(3l

60



HK.NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 4, Issue 1, March, 2019

(4

(9

(6]

2014.

PRS- XY Rk QIR K WG RILY v A g P I N
2014.

Chang L.W., Zhang T.L. Aerodynamic simulation of the design
stage of a SUV vehicle. Agriculture Equipment and Vehicle En-
gineering, 2014, 52, 9, 59-61

W, sk, K SUV EGRETI B B I R
R[] ARl & 5 7R 40 LA, 2014, 52, 9, 59-61.

Liu Y. Simulation of aerodynamic characteristics of cars consi-
dering engine compartment and bottom details. Chongging Jiao-
tong University, 2013.

M. T B SIALAR AR AR AT (R 22 S Bl R AL, RS
R, 2013,

Wu D.J,, Hu X.J., Yang B. Study on the wake field simulation of
the back-seat car model.Automotive Engineering, 2014, 36, 7,

(7

(8l

790-793.

R, WIMZE, Bl 8 E L R 0 B .
RZETHE, 2014, 36, 7, 790-793.

Gao B., Chen X.J. Three-dimensional numerical simulation of
the external flow field of a car based on CFD analysis software.
Modern Manufacturing Engineering, 2007, 2007, 5, 64-66.

K, BRANE. Fe T CFD TR AR 3 S8 2 AN 7 = 4e (il
17 FL[J]. ARG A%, 2007, 2007, 5, 64-66.

Zhang F., Wang J., Huang X et a. Numerical Simulation and
Optimization Design of Vehicle External Flow Field. Mechanical
Design & Manufacturing, 2016, 2, 223-227.

gk, 8, T, & REINRIDEUERI AT L
M5, 2016, 2, 223-227.

61



