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A Study on the Variance of Electrostatic Potential of a Walking

Human Body with an Equivalent Circuit
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A series of experiments using different types of footwear showed that an electrostatic potential of a human body
sometimes changes polarity during walking and after stopping. Another measurement of the voltage decay of a
stationary human body showed that the decay curve differs in accordance with the polarity of the initial voltage. An
equivalent circuit was developed on the basis of these experimental results. Numerical calculations of the human body
voltage were performed for various values of the resistors in the circuit. The calculation results showed good
agreement with features observed in actual experimental results. These results are discussed with reference to each

other.
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Fig. 1 Schematic of measurement apparatus.
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Table 1 Footwear used for experiments.
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1 |[AFRES M (RUE) 200
2 |E R (R = LK) 200
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11 |R=5HT7—Y (RIKILEVAJEIZFEREE) 150
12 |JEAR2BHA 7 =10 & 512 No. 6 ZJE< 140
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Fig. 2 Human body voltage curves during walking and after

stopping.
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Fig.3 Superposing of voltage decay curves.
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Fig. 4 Human body voltage during repeated walking and
stopping with footwear No.6.
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Fig. 5 Voltage decay curves of a human body initially charged
with a DC voltage with footwear No.9.
A: Charged with a positive voltage.
B: Charged with a negative voltage.
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Fig. 6 Equivalent circuit of a charged human body

anticipated from the voltage decay curves in Fig. 5.
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Table 2 Variables in Equations (4) and (5) derived from Fig. 5.

VoW [ Voot V) | T [FonMW VooV Tw®) | (V) | @

780 370 18 -675 | -820 | 7.0 | -1500 | 0.82
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Fig.7 Equivalent circuit used for simulation of electrostatic

charging of a walking human body.
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(a) During a walk. (b) During a walk. (©) After
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Fig. 8 Conceptual diagram representing the appearance of

negative voltage after stopping.
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Fig. 9 Typical computations results.
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