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Analysis on Ampacity and Temperature Distribution of Electric
Vehicle Cable with High Thermal Conductivity
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Abstract: In order to expand the new energy vehicle market and improve the power transmission efficiency of new
energy vehicles, it is necessary to improve the current-carrying capacity of its internal cables. But at the same time,
with the increase of load current, the heat dissipation problem of vehicle cable has become prominent. In this
study, a finite element simulation model of vehicle cable considering electric field and thermal field was estab-
lished by COMSOL software, the ampacity was solved by the Nelder-Mead method, and then the effectiveness of
Nelder-Mead method was verified by the analytical methods. The improvement effect of the increase of insulation
material thermal conductivity on the current-carrying capacity and heat dissipation of the vehicle cable was simu-
lated analyzed. The results show that when a silicone rubber/boron nitride nanosheets (20%) composites with
0.833 W/(m-K) of thermal conductivity was used in vehicle cable, the ampacity of vehicle cable obtained by simu-
lation increases by 5.12%, which can promote heat dissipation more significantly at overload, but it would increase
the critical radius of insulation, resulting in a slight increase of conductor temperature when the insulation thick-
ness decreases within the critical radius of insulation.
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Fig.1 Distribution of cables in electric vehicle
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Fig.2 Structures of vehicle cable
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Fig.3 A finite element simulation model of vehicle cable

considering the electric field and thermal field
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Fig.4 Temperature distribution and ampacity
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Fig.6 Equivalent thermal circuit
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Tab.2 Ampacity under different thermal conductivity
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0.2 469 0
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0.6 490 4.48

20 0.7 492 4.90

0.8 493 5.12

0.9 494 5.33

1.0 495 5.54

1.1 496 5.76

12 496 5.76
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Tab.3 Ampacity of high thermal conductivity vehicle

cables and ordinary vehicle cables
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Fig.7 The change law of conductor temperature with

thermal conductivity under different ambient temperature
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Fig.8 Radial temperature distribution
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Tab.4 Size parameters of different insulation thickness
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