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Induced Current Calculation in a Human Body Model due to

Magnetic field in High Speed Railway
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ABSTRACT

In recent society, the quality of human life has improved due to the use of electric appliances
and the high powered electrical equipments. However, lots of electric appliances and
equipments generate the electromagnetic field hazard. Many studies have been made about the
wrong behavior of machines due to electromagnetic fields, the interferences in communication
equipments, the possibility of the electromagnetic field hazard in human body, etc. There exist
international standards about the RF equipments (ex. mobile phone, antenna, etc.). But, many
researchers involved in power frequency electric and magnetic field only propose the
prudential avoidance.

In this paper, induced currents in a human body model due to magnetic fields in high speed
railway are calculated by two dimensional impedance method. Power frequency(60Hz) magnetic
fields are calculated and induced currents are simulated by Faraday's law. Induced currents
are simulated with induced voltage, human body model impedances due to Ohm's law, magnetic

fields derived from Biot-Savart's law and Transmission Line Method in high speed railway.
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Fig. 1. Two dimensional impedance network
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Fig. 2. The material for the validation
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Cormparision between Analytic Results and Simulation Results
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Fig. 3. Comparison between analytic results and simulation

results
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Fig. 4. The section of Korean
high speed train
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Fig. 5. Simplified organ model
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Fig. 6. Current density according to the position
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