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Design of Adaptive Control System for New Energy Vehicle Power Battery
Pack Cooling Based on Deep Reinforcement Learning

ZHANG Lizhi
(School of Engineering, Xi'an Siyuan University, Xi’an 710000, China)

Abstract; In high-load operating scenarios, the power battery pack of new energy vehicles faces a complex electric ther-
mal coupling environment, where intense internal electrochemical reactions and significant thermal accumulation effects can
easily lead to temperature field energy efficiency imbalance, making it difficult to achieve accurate perception and real-time
control of thermal states. To address this issue, a deep reinforcement learning based adaptive control system for cooling
power battery packs was designed. With data-driven decision-making and precise closed-loop as the core, a three-layer col-
laborative full process closed-loop overall architecture has been constructed. With the deep reinforcement learning algorithm
as the decision-making center, the data acquisition, information exchange, and execution control are integrated to adaptively
match the thermal characteristics of power batteries and cooling control. At the system hardware, through the collaboration
of temperature measurement and flow measurement components, a multi-dimensional acquisition module for thermal charac-
teristics is designed to accurately quantify the data; Through the CAN bus, the real time data exchange of the vehicle oper-
ating condition communication module is achieved; The adaptive cooling command execution module converts the control
command into the actual cooling action, forming a closed-loop control. At the system software, by calculating the tempera-
ture deviation change rate of the power battery, quantifying the relationships between the heat generation, temperature de-
viation., and trend progression, and combining the deep reinforcement learning algorithm, a closed-loop control framework

of “state input-behavior output-reward function-strategy update” is constructed to achieve an energy efficiency balance in the
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temperature field, achieving adaptive cooling for thermal characteristics of power battery. System testing is conducted on the

extreme conditions of high temperature climbing, and the results show that this method significantly outperforms existing

mainstream control methods in terms of temperature distribution uniformity (temperature difference <{1 ‘C) and response de-

lay (<5 ms), demonstrating a good control performance.

Keywords: deep reinforcement learning; new energy vehicles; power battery pack; cooling control; extreme operating

conditions
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