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Research on DC Series Arc MHD Model For Multi-Electric Aircraft
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Abstract: The study of DC series arc MHD model for multi-electric aircraft is of great significance for improving the
ability of arc fault prediction and control, ensuring flight safety and promoting the development of electrified aviation
technology. Aiming at the problem that the development characteristics and physical mechanism of DC series arc in
multi-electric aircraft are still unclear. Based on the magnetohydrodynamics theory (MHD), this paper simulates the
DC series arc caused by cable damage in multi-electric aircraft through continuous arc pulling, and constructs the
dynamic arc model. By calculating the parameter distribution and change trend of electricity, magnetism, heat and
flow physical fields, the influence of arc length change on arc physical characteristics is analyzed. By comparing and
analyzing the experimental and simulation results of arc voltage and current, the accuracy of arc magnetic fluid model
is verified. The simulation results show that the electric field intensity, magnetic flux density, arc temperature and
conductivity are closely related to arc spacing. The experimental results show that the voltage and current root-mean-
square (RMS) errors of the model are 0.837V and 0.137A for 270V power output, and 0.442V and 0.253A for 540V
power output, which are better than the traditional mathematical fitting model. The research results can lay a
theoretical foundation for the fault diagnosis of DC series arc under multi-electric aircraft.

Key Words: multi-electric aircraft; DC series arc; magnetohydrodynamic model; multi-physical field calculation;
model verification
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