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Fig.1 Cross section diagram and magnetic field intensity

distribution for calculating loss of transformer windings
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Fig.3 Crosssection diagram of rectangle
conductor optimization design
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Harmonic loss optimization design of electrostatic precipitation transformer winding
based on skin and proximity effects

LI Zhiguang,SHEN Zhan,PAN Peng, JIN Long
(School of Electrical Engineering,Southeast University , Nanjing 210018, China)

Abstract ; Because the transformer winding structure under harmonics cannot be accurately designed using existing

transformer design methods,a winding design method of the electrostatic precipitation transformer is proposed based

on the skin and proximity effects. On the basis of the Helmholtz equation, AC harmonic losses of copper foil , rectan-

gle and circular conductor windings are analyzed and optimized. The impact of core window parameters is

considered. In addition, different kinds of optimization methods are compared in terms of their respective merits , de-

merits and applications. The experimental results based on a prototype verify that the winding optimization method

can provide the optimal structure with the minimum harmonic loss and is suitable for high power custom-made trans-

formers.

Key words : electrostatic precipitation ; power transformers ; windings ; skin effect ; proximity effect
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Table 1 Design parameters input

Yy PG el AT
HR f 25000 Hz
JRi I U, 16 \Y;
Bl U 40 \Y;
IR 1, 8 A
|ERULNN) 37 i
JRIA LI Np 4 I
Bl G i % N, 10 [T
S AR R g 0.3 —
JRIAGEH R4 %% d, 0.05 mm
RIS 2 M 48%% d 0.05 mm
JREASEA 4% de, 0.5 mm
GG SRS 452, dowiso 0.5 mm
SRS TIN5, Nowiso 0.5 mm
WA FE S deore 135 mm
WS I BE heore 28 mm

RSB BE Ka 10—

WL L pa 4.8 g/cm3
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Table A2 Design parameters output

b7BLilS (I A

JRI AL SE A ZE m 2 =
SRR SR K 1 A
JEL AR B A dg 0.42 mm
JRIL SRR E ds 0.40 mm
JRIL SRS hs 16 mm
JR I FRAESE Je T JE 1.97 mm
B RAESRA)ZE m 5 B
AL SRR R ds 0.25 mm
S0 AR EE ds 0.30 mm
Al AR S hs 16 mm
il 121 B SR 4 5 2.57 mm
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Fig.A4 Prototype of the amorphous alloy transformer
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