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Electric Car Design Based on Low Drag

LI Yanlong"?, ZHU Hui', YANG Zhigong'

(1. Shanghai Key Laboratory of Vehicle Aerodynamics and Vehicle
Thermal Management Systems, Shanghai 201804, China; 2. College
of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: General situation of electric car design is analyzed
and basic specifications are set. Based on the body of least
drag, the paper starts with a low-drag bionic shape to get the
main body design. With a comparative study of the electric car
and traditional car design, the style of the new car is defined.
Optimization for the essential parts of the car, such as the
nose, wheels and so on are developed on both design and
aerodynamics. During the process, the styling, aerodynamics
and thermal control are studied with coupling method. Finally
a totally new low-drag electric car design is developed, as well
as a full-scale hard model. The final 1.1 wind tunnel test
results in a Cp of 0. 193, much better than the objective of Cp
0.238.
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Tab.1 Basic dimensions

£ W R EE/mm B K EPE/ mm
S 4 300~4 650 4 610
L2 2 500~2 700 2610
i 1 700~1 800 1745
1= 1 400~1 500 1 465
B b A B 100~150 130
GUEYEN 1 400~1 450 1 400
JafeHE 1 400~1 450 1 400
FHAs - 195/65R15
K/ — 3.15
K/% - 2. 64
IER R 1.8~2.5 m? 2,273 m?
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Fig.1 Basic layout comparison between new

electric car and traditional car
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Fig.2 The offset 3-occupant layout
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Fig.4 Oil flow diagram of the wheeled low-drag shape
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traditional car

M TR A TREEAL )
R E B TEGEIREEE RIS

a BEARIXTEL, SORAOEAXE EARMTE A b, SRR E S
VIR B S ERTHE, A ERXRME RS ERS,
M TREEAL TEELAL

b, EEFREMEN BETBSMBN
P -# M+ EA=—, 8 TES+ 55— KHE 1+
TR AR TRBEA 2, B AR R A

c. HHTEFRER R A HH T ARAE PR N
d. BOREORHELARS & sh P, B/ iy Al BD AT 5 /2 e il H

PITLRER B BN

e EMEAWMMERAREENS BERELDREERNTE
JERRE il

£ RAERRIEZ BRI

g AR, BT R AR B RERER

h BATHLUMESRH G £ 478 FATHAM K LED 8RB E
BN HTEE A 7 LA Z 4k

LOBR BRI NP T




Eo#

W, % A TR R SR F AT 1369

a MANFERIRFIER

//////

b Aero-973 BB FiERL
E6 HERFESEHERFEZNRERILL

Fig.6 Contrast of design between an electric car

and a typical traditional car
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Fig.7 Optimization of the nose
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Fig.8 A typical low drag organism
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Fig.9 The adjustment of length and tail shape
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Fig.10 The wheelbase added to 2 610 mm
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Fig.12 The mirror design
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Fig.13 The front wheel spoiler
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Fig.14 Optimization of flow channel, radiator, fans

and fan housing
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Fig.15 Wind-tunnel test of the full-scale hard model
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