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Development of High-Voltage Pulse Power Supply Using Multiple Transformers with Novel Winding Structure
Hironobu Maeoka, and Toshihike Noguchi (Nagacka University of Technology)

In this paper, a high-voltage pulse power supply 15 developed to decompose NOx in engine exhaust gas.
Multiple transformers are employed to generate 10-kV pulse, of which rise time is only 100 (ns), Toroidal

ferrite cores and two types of the winding structures are applied to the transformers.
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Table, 1 Ddesign parameters of multiple transformers
Parameter Symbol Value
Primary voliage ¥, 00 [V]
Secondary voltage F; 10x10° [V]
Primary number of turn N, 4
Secondary number of furn N2 8
MNumber of multiple
transformers B il
Dty ] 0,001
Flux density B, 04 [T]
Cross-sectional area 5 lSﬂxl_!]"‘ [mi]
Frequency F 1=10F" [Hz|
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Fig. 1. Configuration of power circuil.
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Fig. 5. Secondary windings structure.
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Fig, 6. Peak secondary-voltage characteristics.
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Table. 4 Maximum voltage and most fast rise time

Table. 3 Relationship between number of Number of | Primary | Secondary | Primary | Secondary | Rise

windi ; multiple |winding| winding | voltage | voltage | time

T t“‘:‘fr;:;i:g m::l;:ﬂgs::f:::m Soine Bactor transformers| (Turn) | (Turn) v (V) {ng)
winding (Turn) | length (mm) |al arca {mm?) (%) 1 4 24 1120 10.0 64,1
1120 16 2.1 2 4 20 1000 11.6 935

2240 32 42 2 4 16 1102 108 | 694

20 S600 B0 10.6 5 4 1 700 1.0 | 961

40 11200 160 21.2 5 4 g ann 9.3 8.1
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