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Simulation research of heat dissipation structure for
automotive lithium-ion battery packs
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Abstract: Due to the heat dissipation problem of power lithium-ion battery packs, 12 series-10A-h lithium iron phosphate
battery packs were taken as the research object. A three dimensional thermal simulation model for lithium ion battery
packs was established based on the finite element commercial software COMSOL MULTIPHYSICS and validated by
infrared imaging technology to analyze the influence of the air forced convection cooling and cold plate cooling on the
heat dissipation of battery packs. The result shows that with the convection heat transfer coefficient increasing from 5
W/(mQ-K) to 100 W/(mQ-K), the center temperature of packs reduces only 0.2 K, but the temperature difference reaches 10
K. It can be concluded that the ability about lowering temperature of forced convection cooling is limited, and the forced
convection cooling aggravates the temperature uniformity of packs. The maximum and minimum temperatures of battery
pack with 5C discharge rate are 318.91 and 317.19 K, respectively, which is superior to forced convection cooling. It can
be concluded that the cold plate cooling can balance the pack temperature. Increasing the thickness of cold plate and the
number of external cooling fins can reduce the temperature and temperature uniformity of battery packs, but it is not
obvious under natural convection cooling.
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Fig. 1 Photo of 10 A-h lithium ion phosphate battery cell
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Fig. 2 Schematic diagram of 12 series battery pack structure

1 BHRBE A AR A SR

Table 1 Parameters of lithium ion battery

Capacity/ Mass/ Density/ Voltage/ L,/ L/ L/
(A'h) g (kgm™) \% mm mm mm

10 259.64 1881.45 32 100 12 115
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Table 2 Thermal-physical properties parameters of lithium-

ion battery materialst*”

. Specific Thermal
Material Dens1E}31/ heat/  conductivity
(kgm™) (J.kg—vi—l) (J.m—l_K—l)
Separator 492 1978.160 0.3344
Positive electrode 1500 1260.200 1.4800
Negative electrode 2660 1437.400 1.0400
Aluminum foil 2702 903.000 238.0000
Copper foil 8933 385.000 398.0000
Aluminum-plastic case 1636 1376.947 0.4270
Positive tab 2702 903.000 238.0000
Negative tab 8933 385.000 398.0000
Electrolyte 1290 133.900 0.4500
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Fig. 3 Internal resistance of battery as function of depth of

discharge
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P 318.91 K, N FRHAHAARECE 100 W/(m*K)
I PR B e s LI B 317,19 K, W& s 15
THHRECH 100 W/ K) I BRI o BV
JEERROR, IR R e i P N, FRL A S kB
F R R E B R AR 2, AEATS WY BT 5 XA

3) HCH R SO0 H A HR L 7 1) R i B
TR TR T AN DA A AR Ak . FAR XS
SRR BRI N, S Ao, O
ANREA R PR A F MBS RO, 1T X At (R T R i 4
PR EB IO W A WIS o (EE F A R ) e 65 (R RR
UF IS Sk
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