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To efficiently control high temperatures in lithium-ion batteries, a Battery
Thermal Management System (BTMS) is employed. Among various thermal
management techniques, the one based on Phase Change Materials (PCMs)
is considered to strike the best balance between cost, integration,
efficiency, and lifespan. To enhance the performance of PCMs in thermal
management systems, it is crucial to improve their thermal conductivity
and energy storage capacity. This research aims to utilize pressure as a
method to boost the energy storage capability of PEG1000 for better
battery thermal management. The study considers two input factors:
pressure (100-500 kPa) and discharge rate (1-7 C). The investigation
examines the impact of these variables on the maximum temperature,
depth of discharge, and discharge energy during the discharge process of a
18650 cylindrical cell. A safe maximum temperature of 63 degrees Celsius
was established. Results showed that at a discharge rate of 7 C, a pressure
of 500 kPa nearly doubled the battery's discharge time compared to
atmospheric pressure. Additionally, increasing the pressure from 100 to
500 kPa doubled the energy extracted from the battery cell.
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