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Design and Performance Analysis of Intelligent

Integrated Sensors in Coal Mines
PANG Bo, YU Xiaobo, LU Ran
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Abstract : An integrated intelligent sensor, CW—1, was designed to address the frequent safety issues caused by gas and rock
outbursts in coal mines. The sensor’s performance was thoroughly evaluated through laboratory dynamic characteristic testing and
field trials at the Barbara experimental mine. Results showed that the pressure and sound sensors could respond to sudden events
within 80 milliseconds, while the gas concentration sensor took approximately 2 seconds. In laboratory tests, the sensor
accurately captured a pressure wave cycle of 6.5 milliseconds under an initial pressure of 4.5x10° Pa. In field trials, the CW-1
sensor synchronized the recording of pressure, sound, and gas concentration changes after a simulated explosion. The study
concluded that the CW~1 sensor is capable of rapidly and accurately detecting sudden events in coal mines, providing reliable
technical support for enhancing coal mine safety.
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