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Non-Contact Current Sensor Fabricated with LC Resonators
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There is a growing demand for non-contact current measurements for efficient use of electrical power and energy saving. In this
study, | propose a non-contact current sensor using LC resonance by a resonance circuit composed of a sensor coil and 2 coupling
coils for enabling a wireless measurement. The inductance of the sensor coil, which could be changed by applied current, causes the
change of resonance frequency of the resonance circuit. A pair of magnet was attached to the ferrite core to apply a bias magnetic field
that enabled the determination of the current direction. We obtained an output voltage change of 18 V with the current of —3~3 A. But,
the output was nonlinear. In order to realize the non-contact current measuring method proposed in the present study, there is a need
for a strict investigation of linearity and resolution for the future study.
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Fig. 1. (Color online) Equivalent circuit of the fabricated sensor and
photographs of the coupling coils and the sensor coil.
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Fig. 2. Applied current dependence of inductance of the sensor coil
without magnet (a) and with magnet (b).
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Fig. 3. (Color online) Frequency dependence of input impedance of
the sensor coil.
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Fig. 4. Applied current dependence of resonance frequency.
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Fig. 5. Applied current dependence of output voltage.
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