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Abstract : Environment has become a main issue nowadays. People began to show big interest in “futuristic means of
transportation”, which is an efficient method in CO, emissions reduction and decreasing use of oil. Due to the noise and
emissions of two-wheel vehicle of internal combustion engine, electric two-wheeled vehicles have been supplied in
downtown. The electric two-wheeled vehicles use battery as power source. The performance of lithium-ion battery
changes as the ambient temperature changes. In this paper, analysis of performance variance of electric two-wheeled
vehicles influenced by the temperature using the chassis dynamometer and the environmental chamber was carried out.
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Fig. 1 Electric two-wheeled vehicle
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Table 1 Specifications of the electric two-wheeled vehicle

L} Table 2004 Hi=nje} o]

Item Unit Specification

Weight (incl. battery) kg 95.9
Driving Type 48V DC
motor Rating output W 1,500

Type Lithium polymer
Battery Rating capacity | V(Ah) 48(40)
Weight kg 15
Passenger kg 1(75kg)
2 HHE{Z2]

Z7] A7ol&EaF W A7 A7]olFxke] A%
W54 A] (Lead-acid battery)7} @2] AH&-¥ a1 glo
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Table 2 Battery characteristics (February 2010)
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Fig. 2 Temperature performance(lithium ion battery : C/5
Rate) (£ 3 : www.valence.com)
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Characteristics NiCd NiMH Li-ion Li-ion polymer Lead-acid
. Whkg 40~60 30~80 100~160 130~200 30~40
Energy density
Wh/L 50~150 140~300 270 300 60~75
Nominal cell voltage (V) 1.2 1.2 3.6 3.7 2.1
Charge / Dis-charge efficiency (%) 70~90 66 80~90 99.8 70~92
Self discharge (%/month) 20 30 5 5 3~4
Fast charge time (hours) 1 2~4 <15 <l.5 8~16
Cycle durability 1,500 500~1,000 ~1,200 ~1,000 500~800
Memory effect Yes No No No No
Safety (stable:1~unstable:3) 2 2 3 3 1
Toxicity (High:1~Low:4) 1 3 4 4 2
Cost (Wh/USS$) n.a 1.37 2.8~5 2.8~5 5~8

(& *]: mainly BatteryUniversity.com)

58

BIRXIEADE S| =2E 20 M2, 2012



Study of Energy Consumption Efficiency of Electric Two-wheeled Vehicle by Change of Environment Variation
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Fig. 3 Schematic diagram of chassis dynamometer

Fig. 4 Chassis dynamometer at KIER
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Table 3 Classification of equivalent inertial mass and running

217

resistance
=7} A ] HH.0 +7] 34
Z1EAT, M g%j&m? ‘?d;ﬁi_r:; a 0747]]-’Fib7
(ke) (ke) ™ | vmmy)
135 <myer < 145 140 123 0.0221
145 <y <155 150 132 0.0223
155 <ty <165 160 14.1 0.0224
165 <My <175 170 15.0 0.0226
175 <My <185 180 15.8 0.0227
185 < s < 195 190 16.7 0.0229
195 < mye <205 200 176 0.0230
205 <mger <215 210 18.5 0.0232
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Fig. 5 Acceleration test and maximum speed test of electric
two-wheeled vehicle by using the chassis dynamometer



Ao M2 M7|o|EXIe| ofuiX|AH|S S0 2 AT

Table 4 Acceleration test of electric two-wheeled vehicle by
temperature variation (Okm/h—50km/h) (sec)

-15°C 0°C 20°C 50°C

One time 21.500 10.201 7.300 7.100
Two time 13.099 9.301 7.100 7.199
Three time 12.400 9.199 7.200 7.201
Average 15.666 9.567 7.200 7.167

50°CY of 7.167% = 7bd weglom 1 thgo
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Fig. 6 Electric two-wheeled vehicle current of temperature
variation (Constant speed)
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Table 5 Electric two-wheeled vehicle efficiency per on
charge of temperature variation(CVS-40 mode)
(Wh/km, km)

-15°C 0°C 20°C 50°C
One time 50.901 44.260 40.053 33.839
Two time | 44.718 40.650 38.066 33.873

Three time | 43.904 39.940 37.223 32.867
Average 46.508 41.617 38.447 33.527

33.527Wh/km=Z 7} 2 585 H 301, 20°CY
u 38.447Wh/km, 0°C ] 41.617Wh/km, -15°C
o] 46.508Wh/kme] =X = F-8&o] A vebth
7)ol Eake] Q)R T2 F 50°CS} -15°C
& vl B R AR E&2] H9-38.72%, 15
A FP7FsAB(CVS-40) 2] 78-5-27.9%(50°C:59.6km,
-15°C:43.0) 225 = A o= vheRyith
EAFYPRE(CVS-40)0l 315 FAA =
2 A2 el A o] AR F3o] o] -2
Z UA N B &S 7|Fo R dT]olEAe] 53
AYE FAEIATE AUALHEES VTR
2kWH HE B EAMEE A9 13 5 3 75 A
2= 50°C Y ) 59.653km, 20°C Y W] 52.020km, 0°C
A uw 48.057km, -15°CY W] 43.003km = 4 ¥t}
ey o] A¥E wiEE]e] Aol &= &
2] Xk 3otk e gl A=A 9 A7
o] AT = WEW 2 gt viE Ele] A
L FA A7) HE Aoz VEhdT) 20°C A%
Aol thu]3ke] 0°Cc Y ulf oF 85%(1.7kW), -15°C 2] 4
- 9k 60%(1.2kW) B 2] oA &S HolE= A
S 2 yEhdt) wEbA o] 7S 483 4 -5-20°C
<5z giv] 0°cd o FA A= 9F 36.553km
(29.7% Z+2), -15°C of <k 25.802km(50.4% 7+2)
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