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(A Study on Core shape optimization to Improve The Efficiency of High Frequency
Transformer for Inverter)
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Abstract

The purpose of high frequency transformer in the inverter is to reduce the voltage and current
stresses of switch components when it operates at the large conversion ratio. But the loss of
transformer is the major contributor in the efficiency of inverter. This paper presents the method of
core design to minimize the loss of transformer. The total loss of transformer is minimized by
adjusting the effective cross—sectional areas of core. The component ratio of losses are compared by
using the finite—element analysis.
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Fig. 1. Analysis model of transformer and circuit
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Table 1. Analysis condition of initial model

g = AL o &9
A=A (rms) 30 Ve
=94 (rms) 310 Vae
44 %9 (rms) 120 W

&2 ke 100 kHz
NEIE: 52 %
A 1:5 -

132 Qe d 2~ 15 uH

143 A3 22.34 mQ

22+ Y E 2~ 375 uH

222 A3} 449.76 mS

AN A 1.68:10° Q-mm
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Table 2. Loss analysis result of initial model

Pin Pout | Pcore Pcu Eff.

Model
el w W w W %

Initial | 1352 | 120.8 | 3.08 111 89.4
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Fig. 3. Current density of initial model
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Table 3. Comparison of 10ss characteristics

Pin Pout | Pcore | Pcu Eff.
W W W W %
Initial 1352 | 120.8 | 3.08 11.1 89.4
Model 1 | 134.7 | 1224 | 3.11 923 | 90.8
Model 2 | 130.1 | 120.1 | 3.19 | 6.81 92.3
Model 3 | 1281 | 121.3 | 325 | 354 | 94.7

Final 1282 | 1219 | 327 | 3.00 | 95.1
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