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Design of a Dust Sensor Based on Microwave Power Divider

Wang Weilai, Su Xinling, Gao Jiaying

School of Automation and Electrical Engineering, Chengdu Technological University, China Sichuan Chengdu 611730
Abstract: This paper proposes a method to enhance the stability of dust sensing based on a microwave power divider.
First, an interdigital complementary split-ring resonator (ICSRR) is designed as the core sensing unit and loaded onto a
substrate integrated waveguide (SIW) to form a high-Q, miniaturized resonant cavity. By incorporating a differential detection
mechanism, the sensor effectively suppresses common-mode environmental interference. Then, a microwave dust sensor based
on the differential form is developed by connecting the proposed resonant cavity to microstrip ports via tapered microstrip
transition structures. Finally, simulation results indicate that when the dust concentration increases, the frequency offset
between the two output ports is approximately 1020 MHz. Therefore, the sensor offers advantages such as a compact structure,
high sensitivity, and strong anti-interference capability, making it suitable for high-precision dust concentration monitoring in
complex industrial settings like mining and cement production, as well as in cleanrooms.
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