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Figure 5 Temperature difference of battery pack

in different arrangement modes
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KB EEEE/mm  PUIERIBE/mm  7S3IJE [EEE/mm
1 1. 84 2.08
2 2.88 3.12
4 4.96 5.24
6 7.04 7.34

(c) T

6 3 A [E HEF 77 =X Y R it 4B 4T 41 [
Figure 6 Top view of battery pack in three different
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Figure 7 Maximum temperature of battery strings

in different spacing and layout modes
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Figure 8 Temperature difference of battery strings

with different spacing
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Figure 9 Maximum temperature of the battery pack

under three different convective heat transfer coefficients
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Figure 10 Temperature difference of battery pack

under different convective heat transfer coefficient
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Figure 11 Maximum temperature of the battery string

in three layout modes with different thermal conductivity
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Influence of Different Arrangement on Phase Change Thermal Management System
of 21700 Lithium Battery

GUO Chaxiu, WEI Jinyu

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Taking 21700 lithium ion battery pack as the research object, the finite element simulation was carried
out by controlling the changes of battery spacing, convective heat transfer coefficient, and Phase Change Material
(PCM) thermal conductivity of lithium battery with different arrangement. The effects of cell spacing, convective
heat transfer coefficient and PCM thermal conductivity on the temperature field of different battery arrays Rectangu-
lar, Quadrilateral, and Hexagonal Arrangement with phase change BTMS were studied. The results showed that
when the battery spacing was 4 mm and 6 mm, the three had approximate maximum temperature, and when the
battery spacing was 2 mm and 1 mm, the maximum temperature of the Rectangular Arrangement was the largest, for
example, the maximum temperature rise of the Rectangular Arrangement was 105. 86% and 108. 25% of the Quad-
rilateral Arrangement and Hexagonal Arrangement, respectively. However, the temperature differences of the three
components tended to decrease with the increase of the spacing. With different convective heat transfer coefficients,
the maximum temperature of Rectangular Arrangement was always the largest while that of Quadrilateral Arrange-
ment was the smallest. With the increase of convective heat transfer coefficient, the temperature difference among
the three showed a trend of increasing. With the increase of the thermal conductivity of PCM, the maximum tem-
perature of the three gradually decreased with a decreasing rate. With the five different thermal conductivity of
PCM, the average maximum temperature rise of Rectangular Arrangement was 105.31% and 106. 02% of that of
Quadrilateral Arrangement and Hexagonal Arrangement, and the temperature difference of latent heat storage stage
of the three decreased. In the sensible heat stage, the temperature difference between Rectangular Arrangement and
Hexagonal Arrangement was not affected, but the temperature difference of Quadrilateral Arrangement increased
continuously. Considering the highest temperature and temperature difference, the Hexagonal Arrangement lithium
battery pack had the best thermal performance with PCM thermal management.

Keywords: numerical simulation; lithium-ion battery; thermal management; phase change material; thermal con-

ductivity
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