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Water-cooling simulated resistance for continuously
launching pulsed power supply

DAI Yufeng, LU Junyong, ZHANG Xiao, WANG Jie
(National Key Laboratory of Science and Technology on Vessel Integrated Power System,
Naval University of Engineering, Wuhan 430033, China)

Abstract; For the demand of continuous energy absorption of pulsed power supply, the proposal about cycle pulse power water-cooling
simulated resistance with 1. 9 MA current levels was carried out. Given full consideration to the similarities between the water-cooling resistance and
the actual electromagnetic emission resistance, the resistance network composed of 4 x 8 array of steel pipes was designed, which is convenient for
realizing discharging assessment with different power combination. For the problem that 1. 9 MA level current can cause too large electromagnetic
force, the three-dimensional finite element model of resistance was constructed. Electromagnetic force calculation and structure analysis of
resistance were implemented to ensure the stability of resistance. The analysis on resistance temperature rise with the cooling ways of natural, gale
and deionized water using thermal network was implemented. The results show that the way of deionized water cooling reaches the best performance.
The resistance temperature can reach initial state when pulsed power supply continuously discharges, and the maximum temperature can reach
62.5 °C, which can satisfy the requirement of continuous discharging. A prototype of resistance was manufactured, and was used for two times
discharging with 1. 9 MA current. The experimental result demonstrates good agreement with the theoretical analysis. The resistance structure runs
well, which verifies the correctness of theoretical analysis.
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Fig.1 Discharge module of pulsed power supply
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Fig.2  Current comparison between different loads
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Fig.3 Schematic diagram of different feeding models
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Tab. 1 Electromagnetic force comparison between

different feeding and computation ways
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Fig.5 Graph of water-cooling load before simplification
15 FLIT, B RN R A I AR 4R S T A BT
el e CER TN i D0 B = 2 AN R S N |
BEEAICR S A 1 mm A1 10 mm , 40 55 F1R 4
PEBL 5 51 B R 205 GPa 125 GPa, Jf1#A LL3
0.3, WA 120 kA A N AME 43 5



T 0, 25« K i D A YR S R KV AL 97 2 9

X
Z
hé

K6 faifb)a ki fidon E K
Fig.6  Graph of water-cooling load after simplification
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Fig.7 Deformation contour graph of load device
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Fig.9 Temperature of steel pipe in different cooling ways
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Fig. 10 Steel pipe temperature variety trend
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