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Fundamental Study on a Core Direct Water-Cooling Method

for Low-Voltage High-Current High-Frequency Transformers

Ritsuki Yonetomi*, Keisuke Kusaka (Nagaoka University of Technology)

This paper presents a fundamental study of a core direct water-cooled high-frequency transformer for high-current

power supplies in hydrogen production. A cooling structure with water channels inside the core is proposed to suppress

temperature rise without increasing the winding length. The cooling-channel volume ratio was varied from 0 to 5%,

and its magnetic and thermal effects were evaluated using FEM analysis. The results show that the proposed structure

has little effect on magnetic flux density and iron loss, while the maximum temperature is effectively reduced. In

particular, a cooling-channel volume ratio of around 1% was found to be effective.
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Fig. 1. Circuit configuration for a power supply used in

hydrogen production.

Table 1. Circuit parameters.

Parameters | Symbol | Value

Inverter input voltage Ve 700 V
Output Current Lo 1000 A

Output resistance Ro 233 mQ
Frequency f 10 kHz
Core material - 10JNEX900

Winding ratio n 3
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Fig. 2. Proposed structure.
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(a) w/o cooling.

(b) w/ cooling(4.7%).
Fig. 3. Magnetic flux density distribution.
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Fig. 4. Eddy current loss in the core.
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Fig. 5. Maximum core temperature.
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