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ABSTRACT

Usually, after the decisions of the performance and range in the commercial vehicle, it is designed the ratings of the
electric and mechanical elements for the vehicles. In this paper, the given performance and driving conditions, which
are the maximum velocity, mileage, total weight of the normal gasoline scooter, battery type and size, and so on, are
analysed for the design of the electric scooter. The maximum rotational speed and needed torque values of the electric
motor which is substituted for the gasoline engine are calculated. These values can help to calculate the rating of the
electric motor. In the calculation to obtain the torque and speed values, battery discharge and the running resistances
are considered. We can decide the electric motor current value from the torque and speed values. The electric motor
current values, which are significant parameter to decide the motor type and dimensions and characteristics of the
electric motor, are decided by numerical simulation by the above conditions.
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Table 1 Performance of electric scooter

Items Unit Demanded
Value

scooter weight kg 90
rider weight | one person kg 75
max velocity plat km/h 50
voltage \Y% 48

battery -
capability Ah 40
mileage @35km/h km 90
. 10% km/h 30

gradient

20% km/h 20
acceleration 0-100m sec 12
tire diameter 90/90-10 mm 416

. MSAFE{Q| E4HM

d Wt 9 Fe Os Ao ® HojdEnh
W = Fd = FVt [Joule] 1)
p =L = pv(w @)

poW_ Fv, ] o)

%‘ 7
A F, o 47HAZ 72 F AT o] #S
= 2 @)oh 2ol EAY £ gtk
= F’+EJ+EG+EJ(: (4)

T

F
TE X% (Rolling resistance, F,)= 2|
Kl
F,

w. (M, + M,)g )
= p,mg [N]

geo)dols =AY FE3 FATNE I
78t p, =0.0152 7HA3I AT

714 (Air resistance, F,)< (6)2F-2 T

CpAV?
18

=

ofl M >

—

F =pAV?=—
0 = 1AV 5

2FE 9 A9 HAuige M s dera JH,
C=1, 1,=0.005, F7|LEE p=125kg/m’O&
Al EE o] A stA T

&A% (Gradient resistance, F,) (7)21% %
=

Aol = 10% THl ol tand=0.1, =

s

7' e
FA
F,= (M, + M,)gsinf [N] )
=mgsinf

B a7 AEdoldoA s Tt eEe s

TH | A5ALel weshA) etk

V. MSATEC T S4

FHJTI THHste] AlEHClAE ' A3 Ao
A Ads7el g &8 EA4S AT

20 e /=200
. | \100%
Efficiency | |
80% [, '\
1 42k mAr / 150
AN E
=23 O =,
x NERN
— 1.0 N Mitleage 100 87
) RPA 0 @©
= A s Q
5 NS
0.5 50
Power/
/
0.0 — 0
0 10 20 30340 50 60

Speed [km/h]

Fig. 1 Power characteristics of electric
scooter
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Table 2 The designed rating of electric motor

output power [kw] 143 1.43 1.43

rotational speed [rpm] 657 3,285 6,570

torque[N « m] 20.8 4.16 2.08
reduction ratio 1 5 10
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Table 3 Obtained designed values

. |demanded| designed | motor
Items unit
value results |current
scooter 90 90
weight kg
rider weight| one person | kg 75 75
AT e km/b| 50 50 | 36A
velocity
b . voltage Vv 48 48
AUCLY | capability | Ah | 40 40
mileage | @35km/h | km 90 945 | 14.6A
cadient 10% km/h 30 41.8 66A
g 20% km/h 20 35.6 94A
lera-
AT 0100m | sec | 12 % | 120A
tion
tire diameter| 90/90-10 | mm 416 416
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