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Simulation-based Comparative Study on Energy Consumption of
Direct and Liquid Cooling Battery Thermal Management Systems

for a New Energy Vehicle
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Abstract: This paper presents a simulation study on the energy consumption of a new energy direct
cooling battery thermal management system. Firstly, the composition of the system is introduced in
detail, and the energy consumption characteristics during the thermal management process are
analyzed. Then, energy consumption simulation models for direct cooling and liquid cooling battery
thermal management systems are established, considering factors such as thermal losses,
temperature variations, and energy consumption of the thermal management system during battery
charging and discharging processes. Subsequently, through simulation experiments, the energy
consumption of different systems under different operating conditions is calculated and analyzed.
The results show that compared to the direct cooling battery thermal management system, the new
energy liquid cooling battery thermal management system has higher energy consumption in high-

temperature environments, and the energy consumption increases with increasing load. Finally, to



address the energy consumption issue, some optimization measures are proposed, including
improving the design of the thermal management system and optimizing the operating temperature
range of the battery. These optimization measures can effectively reduce the system’s energy
consumption and improve its energy utilization efficiency. This study provides valuable insights for
the analysis and optimization of energy consumption in new energy direct cooling battery thermal
management systems, and it is of significance for promoting the development and application of
new energy technologies.

Keywords: lithium-ion battery modeling; battery refrigerant direct cooling, liquid cooling;

GT-SUITE; numerical simulation.
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