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ABSTRACT

In recent years, with the growing interest in electric vehicles, the development of a Neighborhood
Electronic Vehicle (NEV) made for urban driving is accelerating. Existing NEVs are set to ~0.3 - 0.35 with
more emphasis on performance rather than minimizing air resistance. In this paper, a NEV with a streamlined
car body is proposed. The shape of dolphins and sharks was applied to the car body to minimize the air
resistance generated when driving. Also, the performance of the vehicle was estimated by calculating the
traction force and the roll couple, etc. To check the drag coefficient of the car body, finite element analysis
software (COMSOL Multiphysics) was used. The frame of the vehicle is divided into the forward and the
rear parts. Carbon pipe is used for the frame by MIG welding. The car body of the vehicle was fabricated
by forming carbon fiber. This study confirmed the general possibility of using NEVs through driving
experiments.

Key Words : Neighborhood Electric Vehicle(X< #7| AtSAt), Aerodynamics(S7|23e}h), Stream Line(741),
Vehicle Design(Xt&t AH|), Finite Elements Analysis(778t 24~ 5l Ad)
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Fig. 4 Shape of dolphin and shark

. .
Forward Part
(Driver & SIEEI"iI"‘Ig
W -
i Faar Part ]
(Motarn, Battery, J .
\Differential Gear) .

Fig. 5 Forward and rear part of car body

3. dA

1 I
B A7 A5AE gea, ey 183 2E

b Al Fgolug, 7 <lzte] o] we} 2

AT 22E] o) (Understeer) d-go] FAT 4= o}
FR2 o] AW,
bl F-A wjEo] H#53skal
o] 7]g} WX R Hold EAS 7t
drlel FHE FTHHFo=z ALy 98 Ax7}
275, o]2 <&l AW FIto] FiHE TdHe
=lig=3
dzlo] FAe) AstaL, FEFo] ol <
3l MRS FHAsld FA B2 540 a3
1vs

off

AL HeA F1ro] BasAE @A Aok

vAEle 2 RRE A TEE mEAL F
A5kl ThE WAel s SHEE 2 mUPe] 5
5% e AR AR A Bl A%
slof Aol Brolo] HAYe] Wolxw, ;Ao
Mo ofel ol EATTY.

B A7) ABAE ot £54 Fns
MRZ 2E 9 755 WAsYD, ol 5
A0 A,

of

. ‘u
g
b
130

2200 i - g
Farward Side

Rear Top

Fig. 6 Assembly of car body

3.2 RpA|
£ A% A7) Asae 7€ 3E J7) Asx
= 28 03 "§ke] ¥ A AFE EXE 3}

o2, {499 A7 a7t
oo A2 7| e 17 49} o] Ea¥

dol T, B AgES Haskety A&HA F9o

B Zctedn). ol e AEA

-

1
ftl

tlo i 24
r o
o4&

: 4o

2 fa rii r
e —t
£E N E
rr
o o gy o
e & ooz
RS-y

td
<
r]:‘.
of
ﬁ.‘l‘.
o bets
o
2

o
ttlo

71 A7
2 gt



FA8 AA7} HeH 1908 A%

A7) AEAe] A B AF

=7 AZEEE A, A7, A4z

Table 1 Properties of carbon pipe

Outer Thick-| Yield Tensile
Diameter | ness | Strength | Strength

Unit mm mm MPa MPa
Value 27.3 2.65 | 248.17 | 482.06

(a) Forward part

(b) Rear Part
Fig. 7 Frame of forward and rear part
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Fig. 10 Structural analysis condition
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Table 2 Parameters of drag coefficient

Y-Axis Average Air Front

Total Stress | Speed | Density | Area
Unit N m/s kg/m3 m’
Value 13.04 6.944 1.205 1.9
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Table 3 Parameters of rev count

Maximum Gear Radius of
Speed Ratio Tire
Unit m/s - m
Value 6.944 7.6 0.275

(Tinstaraneous Cenier

(a) Sketch
Fig. 14 Roll couple measurement

(b) Calculating of Roll center

Table 4 Parameters of vehicle traction force

Parameter e Motal g Foa
Unit - kef m/s> N
Value 0.015 352 9.81 13
Parameter  sinf a Fo
Unit deg m/s’ N
Value 0 0.6944 924

~

aE]an Algkdel] ALEE QA= ® 29 Zow g
g Alges oF 023602 AXEE Y. ol Ut <
|22 Wi—i A 030l &l ek 79%el P st
FAZ, & Agvt AT AL & F YD o
A g Azl A g5tz gt

e

4.3 Roll Couple % 74213
HA AR A2=AAE Vs H o R Bty
Roll coupled AASIATE Roll couple 13 149}
2ol MA AA"E MxIAY PIE AL
&7 FA1S F3F H, Roll centerE 7|ELE2 A
12\17]].;(]53] 7qﬂ ﬂ]x}oi Zz%gqgj\q. ZZ—]Q Roll
Couple= 9F 158.37 mmo]oH, &5 A23AH t
A0 As FEe Ax= *}%S}JJ} g
aEa A AREE B3 54 #AAY =
H o7 =95 st B A2 HA A9

Aol A es JPd Aolng, T wE 2

(c) Brake
Fig. 15 Frame and parts

8 AJEE ALk A Al A =H
7} 25 kmhe £EE 7147 Y3 Hi IAFE
st Al=oll A2 2E= FHtH 6000 RPM

o] FHFE JHAY, A £55 25 kmhE AF
3l7] Y8 AFES 2™t Ik HAo &=
mE 2HY T AL o A2

G * Umax
w=——max (10)

T e 2rp

AAre] AHRHE AztE # 33 Za, J]ojn|=
B71019] 7lojnlg HE3HT ALt Ax, HA 3
g 925 RPMOZ Aoz o 34
£ 930 RPML.2 HA3ta Agol| L3}

ALYl A, o]2oA AF T nie} o] TE
A(E,,), sNAKE,), TTH(F,), T& A4
NEH(F,), TE 4 AEH(F,) TS BT 4t
oF Aliko] 7}s3tt) ol B =RoA s HX| oA
102 F s16sio], 6944 msol] =ITE 20
7o 2 Aol ALtENT. AT =Y,
B, WiEg FAE F3 4;401134 ?E e 741
5 gRF F2o] Erolo] £X](0.015F dEs3th

olglgd FES EUE 24 )F AL % 49
o) AYEHTE ©o)F BT Asked A€

_>|,1_|'

|

et

— 61 —



2 7 AVFEES A, A17A A4S

Fig. 16 Manufacturing of car body
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(a) Driving (b) Maximum speed

Fig. 20 Acceleration experiment
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Fig. 21 Deceleration and turning experiment
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