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Validation of The Heating System for Saving Energy with Induction
Heating Technology on Railway Switch
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Abstract

Recently, when railways are opened in winter, the number of railway accidents tends to increase. Conventional rail heaters in
railway switches consist of bus wires. Although it has the advantage of being simple and convenient, it consumes a lot of power,
but the disadvantage is that it takes a long time to melt. In this paper, a commonly used Induction Heating(IH) technology is
applied to the heating system of a railway switch to improve this. The electric power of the induction heater was targeted to be
reduced compared to the conventional one. At the same time, induction heaters are designed in a similar size to replace rail heaters.
The inverter is designed to meet the operating frequency and output required by the induction heater. Based on this, multi-physics
analysis and experiments using the prototypes were performed. In addition, it was confirmed that there is an energy-saving effect
through frequency control compared to the conventional system.
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Table 1 Design specifications for boost PFC converter

Item Value Unit

Output Power 800 W
Input maximum Voltage 311 \
Output Voltage 350 \Y
Input maximum Current 5.14 A
Output Current 2.29 A
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Table 2 Property of materials in the induction heater

Relati\{e. Mass Density Conductivity
Materials Permeability
H [kg/m3] [S/m]
SUS430 2,000 7,719.35 1,702,130
PL-F1 1,921 4,700 0.066667
Copper 0.999991 8,933 58,000,000
FR4 1 1,900 =0
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Fig. 10 Surface-Loss density distribution of workpiece
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Loss [W] | Ratio [%]
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Table 4 Comparison of a conventional rail heater and the induction heater

Item Power [W/m] Ratio [%]
Conventional rail heater 400 100%
Heati
The @Heating 144 36%
. ] mode
induction Keeni
heater @Keeping 63 15.75%
up mode
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