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Evaluation of Heat Generation Characteristics during
Discharging of Prismatic Lithium-lon Battery Module for
Energy Storage System
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Abstract: Lithium-ion batteries with high energy density are being used to construct large-capacity energy
storage devices. It is important to maintain the proper temperature because the lithium ion battery has
different performance depending on the temperature. In this study, the heat characteristics of the lithium
iron phosphate (LFP) battery while discharging were evaluated; the heat characteristics of the battery
were also evaluated when the battery was configured as a module. A battery with a capacity of 100 Ah
and a module of four cells connected in series were discharged at a rate of two C-rate, and the
temperature of battery was measured by using a temperature sensor and a thermal imaging camera. The
heat generation was also calculated and compared with the predicted temperature. The temperature
change of the module with and without the fan was measured according to the distance between the
cells. When the fan was operated, the average temperature dropped by about 1.5C. As the distance

between cells increased, the temperature also decreased.
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Fig. 1 The structure of LFP (LiFePO,) battery
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Fig. 2 Heat generation rate of the battery during
2C-rate discharging
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Table 1 Physical each  material

constituting a lithium ion battery”

properties  of

. Heat Thermal
Density C . ductivi
(kg/m3) apacity | conductivity
(J/kg'K) (W/m-K)
Carbonaceous |34, 1437 1.04
electrode
Lithium 2329 1269 1.58
electrode
Al foil 2702 903 238
Cu foil 8933 385 398
PP separator 1009 1978 0.33
Al case 2700 900 210
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Fig. 3 Schematic diagram of measuring the battery

temperature
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Fig. 4 Temperature difference relative to initial

temperature during 2C-rate discharging by

measuring and simulating



Fig. 5 Battery temperature distribution of single cell
at the end of discharge taken by the thermal
imaging camera
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Fig. 8 Battery temperature distribution of module at
the end of discharge taken by the thermal

imaging camera
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