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Study on Characteristic Analysis of Induction Type Heating Device for
Anti-icing in Railway Switch
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Abstract

In this paper, a study was conducted on an induction type heating device to remove snow and ice that may cause obstacles and
malfunctions of the railway switch. In the induction heating device, an ohmic loss is the heat source. Ohmic loss and heat transfer
change greatly depending on the shape and material of the heating device and condition of the atmosphere. Since the loss must be
accurately calculated to conduct the thermal analysis properly, it is necessary to analyze the electromagnetic and thermal
characteristics and to interlock of electromagnetic and thermal analysis. Therefore, the electromagnetic and thermal analysis was
conducted using finite element method (FEM). By the performance test of the prototype, verification of the simulation was
conducted.
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Table 1 Material data of the induction type heating device
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Fig. 3 Induction type heating device prototype
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Table 2 Electromagnetic parameters results of experiment and simulation

Protot Simulation Uit

rototype ni
P Model

Resistance 18.087 17.84 [Q]

Inductance 25.37 45.5 [uH]
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Table 3 Ohmic loss for each heating device component

Heating Plate Case Core

Ohmic 11.1053 2.31 0.395
Loss [W] PCB(Coil) PCB(FR4) Total
3.983 0.045 17.84
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Fig. 4 Surface loss density distribution of heating plate
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