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Research on the Temperature Balancing Effect of Battery Cell Armrangement in
an Electric Scooter

Gyeongsu Lee™

YDepartment of Automotive Engineering, Hanyang University, Seoul 04763, Korea

Abstract : Electric scooters have grown rapidly as a major item of personal mobility thanks to shared services. Along
with the fast growth, various problems have emerged, one of which is the fire problem caused by battery cell imbalance.
This research was conducted based on 3D modeling thermal analysis to confirm the temperature balancing effect
according to the battery cell arrangement in an electric scooter. Products mainly used as shared electric scooters were
selected as analytical models and 3D modeled using the COMSOL program. As a result of the analysis, there was
definitely a difference in temperature balancing according to the battery cell arrangement. And in the same arrangement
pattern, the temperature imbalance became severe as the gap between cells increased. These results mean battery cell
arrangement should be considered in electric scooter design stage and can help other research on battery cell balancing.
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Fig. 6 Cell temperature for type A
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Fig. 10 Cell temperature for type A
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Fig. 13 Thermal model for type E(10mm)
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Fig. 14 Cell temperature for type E(10mm)

Fig 11,12,13,14+= A w2 2] L2 type A
o] ek 718 g& fAe A A k] 1HA S 7
Z} 5mm, 10mm= W3} A17] typeD%} typeES]
& B} Al7bel W wiE g Ao 2% WstE

LERH 1 roltt,
3.3 Znt Fa|

A A2 RE 7} type vt wiE 2] Ale] H
3 2= HA EF THete] nlust ¥ ot
9} Zoh w\A 712 type AE Hi 2%
37.763°CSt A &% 35.852°CE 7]=3i 1
71 2po)i= 1.911°CSe). 'l W) o1 3131
type B7} type A9} Blwdle] ] @S Hu 2%
9 H & HA 255 VE I 2% zolE
1.099°C7HA] &3l type CO] -+ 23]8 &
= 27 AXSE FAskdh 14 Wi A
& 3% type Dot type E] A5 1b#0] A3
of et o] & H3 259U e HA LR
2] 7F AX = S B o] 5mmel
type DO 7% 4.048°Ce] &% X}o], 7+zlo]
10mm¢<! type E€] ¢ 4.203°Ce] &% =}ol&
Rtk

it
)

M

Table 1 Comparison of temperature difference for 5 types

Type High{degC) Low(degC)
A 37.763 35.852
B 37 696 36.597
C 38.324 35.796
D 38.393 34.345
E 38.402 34.199
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