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Figure 1 Battery module array scheme
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Table 2 L'(4°) orthogonal experimental parameters

mm

S Py P, Ly D, D,

1 20 20 20 90 90

2 20 25 25 95 95

3 20 30 30 100 100

4 20 35 35 105 105

5 25 20 25 100 105

6 25 25 20 105 100

7 25 30 35 90 95

8 25 35 30 95 90

9 30 20 30 105 95

10 30 25 20 100 90

11 30 30 35 95 105

12 30 35 25 90 100

13 35 20 35 95 100

14 35 25 30 90 105

15 35 30 25 105 90

16 35 35 20 100 95
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Figure 2 Cloud map of temperature field simulation

about group 1 and group 7
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Table 3 Simulation results and their range analysis
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gat Al ATl Al AD e
37.06  36.69 36.08 37.30  36.39

Y 36.51  36.40  36.45  36.88  36.57
36.30  36.59  36.62 36.08  36.42

36.09  36.29 36.81 3570  36.59

W& 0.98  0.40 0.73 1.60  0.21

198. 845P)* + 26.586D!"°

P.D,

+1gP, D,

(5)

S St TR BA R S A A5
TR AR I HR, e KRR 22/ T 5%

. ——FRE

39 m%“{ﬁ 30

38t RE |
o 371 420
il X
% 36 15 3
2 oK
- 10

©w
[V
T

34t

J72  0.1730 0.0327 0.0963 0.5335 0.0104

36

BEEE/C
n

33t \-
32
l(I)O 1 iO léO 1:“0
A E#/mm

3 NNEREREREXR
Figure 3 Relationship between inlet diameter and

maximum temperature
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Figure 5 Result errors comparison between high

temperature formula calculation and simulation
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Figure 6 Result errors comparison between temperature

difference formula calculation and simulation
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Table 4 Calculation results under different weight

coefficients
Sy k, k, P,/mm  D;/mm Lyg/mm
1 0. 80 0.20 31.39 120.00  20.00
2 0.70 0.30 31. 11 120.00  20.00
3 0.50 0.50 30. 36 120.00  20.00
4 0.30 0.70 29. 14 120.00  20.00
5 0.20 0. 80 28.20 120.00  20.00
4% — — 30. 00 120.00  20.00
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Figure 7 Simulation cloud map of temperature field

on the modification model
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Figure 9 Relationship between different fillet radii,

number and maximum temperature
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Figure 10 Comparison of high temperature area

T AR /dm?

in optimization process
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Compact Design Parameters Optimization of Power Battery Box
Structure in Electric Vehicle Based on Thermal Simulation

ZHANG Sanchuan, MIAO Shuaibin
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 45001, China)

Abstract; In order to solve the compact design problem of power battery box structure in electric vehicle,
based on the relationship between channel area and flow speed of natural cooling air, an new configuration
scheme that rectangular battery modules were misplaced into arrays and box walls were designed to be concave
and convex was proposed. The influence law of channel geometric parameters ( column distance, row distance,
side distance, entrance diameter) on the cooling effect of battery box was studied by means of thermal simula-
tion method. The simulation results showed that the compact battery box with a column distance of 25 mm and
a row distance of 30 mm and a minimum side distance of 15 mm was obtained through the local optimization
about column and row and side distance and the internal round angle radius. Its maximum temperature of the
battery module dropped to 34 °C, and the maximum temperature difference dropped to 4.31 °C, which was
significantly better than the design index of the battery working temperature. The relative error of results
between the design formulas calculation and the thermal simulation was less than 5%, so it could be used as
reference for the structure design of battery box.

Key words: pure electric vehicle; power battery enclosure; compact design; flow path parameter; thermal

simulation analysis



