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A Study on Heat Load Character of EV in Cold Climate

Zhang Ziqi Li Wanyong Zhang Chengquan Shi Junye Chen Jiangping

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract Due to heating demands, the range of Electric Vehicles (EVs) will significantly decrease when used in cold climate. A study
on character of EV heating load is present in this paper, and a new experimental method of heating load evaluation is provided. The heat-
ing load of EV was experimentally evaluated and modeled. The ventilation load is responsible for most of the heating load. Under -20 °C
the ventilation load accounts for 56.2% —84.4% of total load, which is changed with vehicle velocity and blower level. Then the effect of
heating load on EV NEDC range was calculated. It can be concluded that the PTC heater will cause a 20. 1% —56.4% decrease in NEDC
range, while using heat pump to meet the requirement of heating will greatly improve the NEDC range. A 7.4% —13.2% extension can
be achieved with a heat pump COP of 1.7.
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Fig. 1 Sketch of vehicle heat load
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Tab. 1 Basic parameters of tested vehicle
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Tab. 4 Test conditions
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Fig. 2 Sketch of temperature and pressure

measurement points
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Tab. 2 Measure parameters and accuracy
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Tab. 3 Uncertainty of measurements
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Fig.3 Average cabin temperature under

different test conditions
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Tab. 5 Result of overall heat conduction rate
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Fig. 4 Pressure difference under different testing conditions
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Fig. 5 Relation between pressure difference and

fresh air volume
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Tab. 6 Calculation conditions of winter
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Tab. 7 Heating load of winter
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Tab. 8 Relative range under different AC conditions
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