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Abstract : Although ambient temperature significantly affects the driving range per charge and energy efficiency of electric
vehicles, in real-world driving conditions, ambient temperature variations influence not only battery internal resistance but
also driving resistances. In this study, an electric vehicle simulation model was developed using MATLAB/Simulink based
on a theoretical road load formulation without coastdown test-based coefficients. Simulations were conducted under various

ambient temperatures, road gradients (0 %, 3

%, and 6 %), and driving modes. The results show that increasing ambient

temperature reduces driving and battery internal resistances, improving energy efficiency and driving range. For the MCT
driving mode, as ambient temperature increased from -10 °C to 35 °C, the driving range per charge and energy efficiency

improved by approximately 36 % and 37 %, respectively.

Key words : Road load(®=2 -5}), Battery internal resistance(BE] 2] WE-A&}), Energy efficiency(Ol1A] &), Regenerative
braking ratio( S A5 1], Electric vehicle simulation(H 7] A%} A[&d|0] A1), Ambient temperature( 2]7] 2Ix)
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Fig. 1 Electric vehicle model schematic diagram
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Table 1 Vehicle specifications for simulation

Vehicle specifications

Mass 2,000 kg
Gear ratio 10.65
Gear efficiency 97 %
Wheel 235/55R19
Motor power / Torque 168 kW/350N - m
Battery cell 192
Battery capacity 111.2 Ah
Maximum voltage 800 V
Battery energy 77.4 kWh

Fig. 3-> & 5ol A A1-8-%¥ SOC Wi slol w2 73]
2ZSK0CV) A4S YERATE SOC7T ZFAshe] whak
OCV+= AWkl o = oinkst Fha 73ks Holw, 53]

1178  s=2521383 =232 A343A 105, 2026

SOC7} 10 % mRke 2 sl&al: il A= dgte]
As 1hashs 548 et

4.2

38

ocV V]

3.2F

28 I L | L | 1 | | 1
0 10 20 30 40 50 60 70 80 90 100

SOC [%]

Fig. 3 OCV-SOC curve of the battery used for this study
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Table 2 Simulation conditions

Amb & bat
Road gradient  Driving mode
temperature
Case 1 MCT
-10°C,0°C, 10 °C,
Case 2 0% UDDS o o
20°C,35°C
Case 3 HWFET
Case 4 MCT
-10°C,0°C, 10 °C,
Case 5 3% UDDS o o
20°C,35°C
Case 6 HWFET
Case 7 MCT
-10°C,0°C, 10 °C,
Case 8 6% UDDS . o
20°C,35°C
Case 9 HWFET
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Table 3 Vehicle specifications of the real-world driving tests

Vehicle specifications
Size Medium size
Mass 2,000 kg
Motor power / Torque 168 kW /350N * m
Battery energy 77.4 kWh

Fig. 6 Driving route A
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