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Study on Heat Transfer and Flow Characteristics of Radiator Arrangement for
Extended Range Hybrid Electric Vehicle
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(1. Institute of Refrigeration and Cryogenic Engineering, School of Mechanical Engineering, Beijing Institute of
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Abstract In the backdrop of the growing energy crisis and drive for carbon neutrality, new energy vehicles have become a key area of
interest. However, the complexity of the heat source distribution and the gradual increase in power density pose higher challenges to
vehicle radiators. In this study, the heat transfer characteristics of the thermal management system of a range-extended hybrid electric
vehicle were investigated. Furthermore, three cooling circuits and radiator arrangements were designed. The effects of different radiator
arrangements on the heat transfer and flow characteristics were investigated. Additionally, power/pressure drop and power density values
were proposed to evaluate the advantages and disadvantages of the radiator arrangement. The results reveal that the serial case (low-
temperature radiator, air-to-air intercooler, and high-temperature radiator arranged in series) displayed a high power density of 2 862
kW/m® and a better power/pressure drop ratio of 0. 15 kW/Pa. It exhibited the best overall heat transfer and flow performance considering

the competition balance between pressure drop and heat dissipation. With an increase in the heat transfer capacity, the cooling flow rate

generally exhibited an increasing trend.
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Tab.1 Heat dissipation power for three driving conditions
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Tab.2 Temperature classification of heat source components
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Fig.1 Circuits of three cooling system schemes
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Tab.4 High temperature radiator structure parameters
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Fig.2 Calculation results of the main performance

parameters of the three cooling system schemes
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