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Design of a Wireless Temperature Measurement Device for Cables Based on
Magnetic Field Energy Harvesting

SU Liyang', Li Yu?
(1. Unit 91550, PLA, Dalian 116023, China;
2. Dalian Maritime University, Dalian 116000, China)

Abstract: The surface temperature of power cables is a crucial basis for their status detection and fault location. In re-
sponse to the high complexity and cost of manual and wired detection methods, a self-powered temperature monitoring device
based on a magnetic field energy harvesting technology is proposed. The proposed device collects and distributes the magnetic
field energy generated by military cables during normal operation through an energy-harvesting ring. Additionally, a low-
power microcontroller and sensor are used to measure the temperature of cables, and send the temperature information to the
temperature base station via LoRa communication. The working principle of magnetic field energy harvesting is investigated
and the relationship between the current of cables and the output power of the energy-harvesting device is also analyzed. Be-
sides, an prototype is developed. Experimental results demonstrate that the proposed temperature monitoring device can be
self-powered under normal conditions, with the temperature data sent accurately and stably.

Keywords: magnetic field; energy harvesting; temperature measurement; self-powered; LLoRa communication
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