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Numerical simulation of energy deposition improvment
in electrical wire explosion using a parallel wire*

Shi Huan-Tong  Zou Xiao-Bing'! Zhao Shen Zhu Xin-Lei ~Wang Xin-Xin

(Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

( Received 25 December 2013; revised manuscript received 15 March 2014 )

Abstract
The energy deposition process of electrical wire explosion under vacuum or low gas pressure circumstances is usually
terminated prematurely, owing to the flashover along the surfaces of wires. Therefore energy deposited into wires can be
far less than the amount needed to fully vaporize them. In this paper, a parallel connection method of wire is introduced
in order to improve the energy deposition of the concerned wire before flashover takes place. Wire explosion driven by a
current with a rise time of tens of ns and an amplitude of about 1 kA is studied numerically, and the simulation results
show that by connecting a wire of a certain size in parallel with both ends of the exploding wire, the voltage rising rate

is suppressed and the flashover is delayed; therefore the energy deposited into the concerned wire is increased effectively.

Keywords: wire explosion, energy deposition, overheat coefficiency, flashover
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