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Development of a Clamp-on Ultrasonic Flowmeter for Gas
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By combining a high-performance damping material and an ultrasonic transducer with an angle of incidence
greater than its critical angle, we have developed a clamp-on ultrasonic gas flowmeter capable even of
measuring the flow of air at normal atmospheric pressure inside metal pipes. The flowmeter can also be used
with gases other than air, and its minimum measurable pressure is lower than that of existing clamp-on gas
flowmeters. Based on analysis of the ultrasonic wave transmission mechanism by the transducer with the
critical angle exceeded, it is believed that transmission is by evanescent field. A robust and high-precision signal
processing method is also described.
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