Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2017.18.8.1
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 18, No. 8 pp. 1-7, 2017

360 Whig 9223 2l g 2Fol wee] Be] gag SAe
28 A7

Numerical Study on the Heat Transfer Characteristics of 360 Wh Li-ion
Battery Pack for Personal Mobility

Dae-Wan Kim', Jae-Hyeong Seo’, Hak-Min Kim’, Moo-Yeon Lee”
'R&D Division, NTF Tech Co.
2Depaltment of Mechanical Engineering, Dong-A University

w2

360 Whi 2ol ielg] Heo] 45 4 kg g 9ty lFol
A 27320 ANSYS v17.09] CFXE o] 43lo] x50z A3l 0|5

Erfol AHEE= A w2 Ale]xo) AHE-EE AlE-E 22} Polypropylene, Aluminium, Magnesium alloy = #7315
th 2 A¥ wiEE B 2% e A wide] Model 2 o 7 2A A FE o, v A S s #
Aol A WA weE v A LEE o2 A9 Aluminium 4 W 7 A o SE AL FHad e g
AHEEE 360 Whid 2Fol HiE e o] ddd AsS wiEz] A wjEat vige] A Alo]x Afdd B IS wekon,
wiEl2] A v Model 29} wiElE] # Alo]2~ A 4o Aluminium ¢ ™ 7HF ok

Abstract This study numerically evaluates the heat transfer characteristics of a 360-Wh Li-ion battery pack. The
analysis was done in ANSYS CFXusing different cell arrangements, cell holders, and case materials for a personal
mobility device program. A total of four cases of cell arrangements were considered, along with various materials
for both the cell holder and the case, such as polypropylene, aluminum, and magnesium alloy. Out of the four cell
arrangements, model 2 showed the best heat transfer performance, whilealuminum showed the best heat transfer
performancefor the cell holder and case.
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Table 1. Simulation condition

Specification Factor
Li-ion battery Aluminium
BMS Aluminium

Polypropylene, Aluminium,

Batt 11 hol
attery cell holder Magnesium alloy

Polypropylene, Aluminium,

Battery pack case Magnesium alloy

Inside air Air ideal gas

Outside air Air ideal gas
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Fig. 1. Battery cell arrangement
(a)Model 1 (b)Model 2 (c)Model 3 (d)Model 4

Table 2. Battery temperature and case temperature of
change cell arrangement

Average Temperature (C)
Case
Battery (A) Case (B) AT (A-B)
Model 1 54.472 54.432 0.040
Model 2 53.783 53.738 0.045
Model 3 54.955 54918 0.037
Model 4 61.920 61.876 0.044
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Fig. 2. Battery temperature of change cell arrangement
(a)Model 1 (b)Model 2 (c)Model 3 (d)Model 4
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Fig. 3. Case temperature of change cell arrangement
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Fig. 4. Battery temperature and case temperature of
change cell holder material by polypropylene,
aluminium and magnesium alloy

Table 3. Battery temperature and case temperature of
change cell holder material by polypropylene
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Fig. 5. Battery temperature and case temperature of

change case

material

by polypropylene,

aluminium and magnesium alloy

Table 6. Battery temperature and case temperature of
change case material by polypropylene

Average Temperature (C) Average Temperature (C)
Case Case
Battery (A) Case (B) AT (A-B) Battery (A) Case (B) AT (A-B)
Model 1 54.549 54.464 0.085 Model 1 71.491 55.825 15.666
Model 2 53.853 53.760 0.093 Model 2 70.497 55.196 15.301
Model 3 55.284 55.209 0.075 Model 3 75.585 61.048 14.537
Model 4 60.495 60.403 0.092 Model 4 80.018 62.660 17.358

Table 4. Battery temperature and case temperature of
change cell holder material by aluminium

Table 7. Battery temperature and case temperature of
change case material by aluminium

Average Temperature (C) Average Temperature (C)
Case Case
Battery (A) Case (B) AT (A-B) Battery (A) Case (B) AT (A-B)
Model 1 54.472 54.432 0.040 Model 1 54.472 54.432 0.040
Model 2 53.783 53.738 0.045 Model 2 53.783 53.738 0.045
Model 3 54.955 54.918 0.037 Model 3 54.955 54.918 0.037
Model 4 61.920 61.876 0.044 Model 4 61.920 61.876 0.044

Table 5. Battery temperature and case temperature of
change cell holder material by magnesium

Table 8. Battery temperature and case temperature of
change case material by magnesium alloy

alloy Average Temperature (C)
Case Average Temperature (C) Case Battery (A) Case (B) AT (A-B)
Battery (A) Case (B) AT (A-B) Model 1 54523 54.385 0.138
Model 1 54.498 54.448 0.050 Model 2 53.842 53.694 0.148
Model 2 53.788 53.733 0.055 Model 3 55.155 55.021 0.134
Model 3 54.901 54.853 0.048 Model 4 61.851 61.691 0.160
Model 4 60.399 60.345 0.054
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