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Abstract: This paper presents a method for ethanol concentration detection based on capacitive micro-
machined ultrasonic transducer (CMUT). The system utilizes a pair of 2x4 CMUT transducers to trans-
mit and receive ultrasonic signals, while a TR6601 temperature sensor continuously monitors the tem-
perature of the solution under test. The acquired electrical signals undergo successive processing steps,
including ultrasonic time-of-flight (TOF) measurement, ultrasonic velocity calculation, and temperature
compensation. This paper analyzes the ultrasonic velocity of ethanol solutions with varying concentra-
tions and establishes a concentration measurement model based on sound velocity and solution tempera-
ture, with the test results presented in the application.

Keywords: Capacitive micromachined ultrasonic transducer (CMUT); Chemical sensor; ethanol concen-

tration detection; Microelectromechanical systems (MEMS); time-of-flight (TOF)
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Fig. 1. Schematic diagram of the CMUT-based alcohol concentration detection system for Baijiu.
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Fig. 2. TThe ethanol concentration results obtained through CMUT ultrasound testing and refractometer
testing for three types of white spirits at different temperatures are compared: Concentration detection

results for 56%vol Niu Lan Shan Erguotou.
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