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The three dimensional measuring system for ELF magnetic fields with
the multiturn loop-type sensors

Bok-Hee Lee, Jeong-Gee Lee, Gyung-Suk Kil, Chang-Hwan Ahn, Dong-Hwa Park”
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Abstract

With the three dimensional magnetic field measuring system dealt with in this paper, accurate
measurements and analyses of extremely low frequency(ELF) magnetic fields caused by starting and/or
operating electric devices and power installations can be conducted.

To obtain high performance for lower frequency and spatial components without any distortion, the
measuring system is designed as three dimensionally including the multiturn loop-type magnetic field
sensors, differential amplifiers and active integrators.

As the results of calibration experiments, the frequency response characteristics of the measuring
system range from 8[Hz] to about 53[kHz] for each direction of x, y, z axes, and the response
sensitivities are 9.54, 9.21, 10.89ImV/ « T], respectively.

The actual survey experiments by using an oscillating impulse current generator confirm a reliability
of the proposed measuring system. Also, through the other experiments by using small-sized induction
motors, the magnetic field intensities when starting and steady-state operating mark 15.8, 861[ #T] as
maximum value, respectively. And those intensities decrease steeply according as the measuring
distance increases.
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Fig. 1. Operational principle and electrical equivalent
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Fig. 2. Schematic diagram of the magnetic field

measuring system
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