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Research on Thermal Balance—based Energy Consumption Model for
Electric Bus Cabins
BAI Junming, ZHENG Yonggui, LIU Zhen, CAO Hao
(BYD Automobile Industry Co., Lid., Shenzhen 518118, China)
Abstract; To address the shortcomings of current thermal management systems in energy conservation and
comfort regulation, this paper takes a specific city bus model as the research subject and develops a cabin
energy consumption model. The model predicts the thermal load of the compartment to provide support for
optimizing the thermal management system and thermal comfort. Through the thermal balance method, this
paper systematically analyzes the key factors influencing the compartment’ s energy consumption and establi-
shes external meteorological parameters models, enclosure structures and window heat transfer models, and
the internal air thermal balance of the compartment models. The research employs MATLAB/Simulink for
modeling and simulation and uses the Newton —Raphson method to solve the thermal balance equations,
thereby obtaining compartment energy consumption data and interior wall surface temperatures at different
times. The results not only guide air conditioning system design but also provide a theoretical foundation for
future research on cabin thermal comfort regulation and optimization control of the thermal management sys-
tem.
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