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A Study on the Development of a Rotation-type Field Mill
for Measuring Electric Field on the Ground Level

S. G. Cheon, J..Y. Song , G. S. Kil

Abstract

This paper describes a rotation-type field mill to measure the electric field intensity
caused by thunderclouds on the ground level. The field mill developed is consisted of
two isolated electrode vanes, a grounded stator and a rotor.

To develop a high sensitive field mill, the principles and design rules of a
rotation-type field mill are studied. Also, two types of calibration system, such as a
cylindrical guard electrodes and a parallel-plate electrodes, are proposed to determine the
sensitivity and frequency bandwidth of the field mill.

From the calibration experiment, the frequency bandwidth and the sensitivity of the
field mill are DC ~ 200 [Hz] and 0.267 [mV/V/m), respectively. Therefore, it can measure
the electric field intensity from 73 [V/m] to 18.7 [kV/m].
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Fig. 1 Construction of a field mill
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Fig. 2 Principle of the field mill
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Fig. 3 Transfer process of the trapped charge
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Fig. 4 Electric field measurement system utilizing the field mill
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Table 1 Specifications of the field mill
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Fig. 5 Configuration of the electric field measuring system
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Fig. 6 Circuit for the impedance changer and amplifier
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Fig. 7 Schematic diagrams of the experimental apparatus for calibration
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Fig. 8 Schematic diagrarm of the experimental apparatus
for calibration
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the electric field measuring system
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Fig. 11 Response characteristics of the electric field measuring system
to change of the applied electric field
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