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Power Output Characteristics of Magnetic Core in CT Energy Harvesting Devices
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Abstract: The magnetic core is the dominant factor of the performance of a current transformer (CT) energy
harvesting device. In this paper, a power output model is built and is verified through experiments. According
to the actual application requirements, the concept of power density is proposed. The relations of power
density to air gap, magnetic core material, and size of magnetic core are analyzed and experimentally verified.
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Fig. 1 Principle diagram of energy harvesting device
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Fig. 2 Phasor diagram and simplified phasor diagram
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Fig. 3 Circuit of output power experiment
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Fig. 5 Measured value and theoretical
value (I,=20 A, I,=30 A)
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Fig. 6 Magnetic core with air gap
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Fig. 7 Magnetic core with air-gap paper
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Fig. 8 Output power of magnetic core with air-gap paper
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Table 1 Theoretical value and measured value of

maximum output power
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Table 2 Theoretical value and measured value of

maximum output power with revised air gap length
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Fig. 9 Typical output power of magnetic

cores in 3 materials
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Table 3 Maximum output power of cut &uncut magnetic

cores made of 3 materials
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Table 4 Parameters of magnetic core B & C
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