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Analysis of Cooling Plate Amangement on Thermal Uniformity Between
Battery Cells and Prevention of Thermal Runaway

Kwangill Mun, Seungjac Min

Department of Automotive Engineering, Hanyang University, Seoul 133-791, Korea

Abstract : Environmental regulations have accelerated the adoption of electric vehicles, highlighting the growing
importance of lithium-ion batteries. Battery temperature significantly affects stability, thermal runaway, and lifespan
performance, making effective thermal management essential. In this study, we performed thermal modeling of
pouch-type lithium-ion cells using COMSOL Multiphysics, applying different exsiting cooling plate arrangements. By
simulating different types of arrangement, we analyzed the thermal behavior of battery modules and evaluated the
effectiveness of each arrangement in reducing overall battery temperature and minimizing temperature differences
between cells. Through this research, we investigate efficient thermal management methods, aiming to enhance battery
stability, extend lifespan and reduce the risk of thermal runaway.
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Table 1 Battery specification

Phyiscal parameter Value
Dimesion(W/L/T) [mm] 100/300/15
Weight [g] 887.8
Battery Capacity [Ah] 63
1C[A] 63
Upper voltage limit [V] 4.2
Lower voltage limit [V] 2.7

Table 2 Battery parameter

Thermal parameter Value
In-layer k[W/nmv/K] 30
Through-layer k[W/m/K] 1
E, (ohmic) [kJ/mol] 24
E, (activation) [kJ/mol] -60
E, (concentration)[kJ/mol] 30
Exchange current density 1
Time constant [s] 500
Battery density [kg/m"3] 1973
Battery heat capacity [J/(kg*K)] 1006
Heat transfer coefficient [W/m"2/K] 22.67
Ohmic voltage [mV] 63
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Fig. 3 Entrophy coefficient(dEdT) for various SOC®
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Fig. 4 Open Circuit Voltage as a function of SOC?
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Fig. 6 Battery temperautre at 0.1C discharging
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Fig. 7 Battery Voltage at 0.5C charging
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Fig. 10 Reference model temperature

Table 3 Result of reference model temperature

Temperature Value
H L E[C] 46.3
HALE[TC] 41.8
A AR C] 4.5
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Table 4 Cooling plate dimension

Type (W/L/T) DimensionxQuantity
Type A [mm/mm/mm] [300/100/20]%1
Type B [mm/mm/mm] [300/200/2]%5
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Fig. 16 Type B model temperature

Time (h) Table 6 Result of type B model temperature
Fig. 14 Type A model temperature Temperature Value
HD2%[TC] 422
Table 5 Result of type A model temperature FHAE[TC] 40.4
Temperature Value AL AT 1.8
H 2% [TC] 43.1
HA L[] 40.5
A AXC] 2.6
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