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Analysis on Endurance Mileage Change of Electric Passenger Vehicle at Low
Temperature Based on User’s Habit
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Abstract: In order to research the influence of user’s habit on the whole vehicle endurance mileage in low
temperature environment, the vehicle energy consumption test system is built, the environmental warehouse
drum test based on a market vehicle model is carried out, the battery discharge characteristics and vehicle
energy consumption characteristics of electric passenger vehicles in low temperature environment are studied
and the influence of user’s habit on vehicle endurance mileage is analyzed. Based on the test data, the energy
flow distribution and loss of the vehicle are accurately analyzed, and the energy consumption difference and
battery discharge difference of the whole vehicle and its components under different users’ habits and
environmental temperatures are comparatively analysed. The result shows that (1) the vehicle endurance
mileage in low temperature environment is obviously related to the travel characteristics and environmental
temperature; (2) taking the single trip mileage of commuters about 29 km ( based on Chinese working
conditions) for example, the accumulated endurance mileage in multiple days at — 15 °C is 15. 1% lower
than the limit endurance mileage of a single trip; (3) when the ambient temperature is lower, the vehicle

endurance mileage also decreases, the single limit endurance mileage at —25 °C is 16. 1% lower than that at
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—15 °C. According to the reason and rule of endurance mileage change, the differences of battery discharge ,

the differences of energy consumption of electric drive system, air-conditioning and low-voltage electrical

appliances are comparatively analysed, so as to accurately locate the point of vehicle energy consumption

optimization, to reduce vehicle energy consumption through optimizing battery thermal management and

improving the working efficiency of components, and provides theoretical guidance and data reference for

improving vehicle endurance mileage in low-temperature environment.

Key words ; automobile engineering; low-temperature endurance mileage ; test analysis; user habit; electric

passenger vehicle; vehicle energy consumption characteristics
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Tab.1 Low temperature endurance mileage test rules for electric passenger vehicles
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Tab.2 Main parameters of prototype vehicle
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Fig. 1 Structure of vehicle energy consumption test system
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Fig.2 Endurance mileage under each test condition
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Fig.3 Battery discharge under each test condition
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Fig.4 Average energy consumption of vehicle under each
test condition
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Tab.3 Comparison of energy consumption of vehicle and

components under different working conditions
(unit: KW « h/100 km)
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Fig. 5 Temperature change of battery cell in one-time limit endurance mileage test at —15 °C
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Fig. 6 Temperature change of battery cell in segmented endurance mileage test at —15 °C
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Fig. 7 Temperature changes of battery cell in one-time limit endurance mileage test at —15 °C and -25 °C
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