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ABSTRACT

This paper describes a method to shorten the minimum detectable distance of an ultrasonic sensor

in a liquid-level meter. The minimum detectable distance, which is limited by the number of ultra-

sonic transmission pulses and the ringing of the vibration plates in the sensor, needs to be shortened

by an appropriate method. The purpose of this research is to improve the proximal measurement ca-

pability by combining the ultrasonic sensor for a liquid-level meter with a waveguide. Flat- and

wedged-wall-type waveguides were designed and finite-element analysis was performed for ultrasound

transmission and reception. Experiments were conducted for the distance and water level measure-

ments by using the ultrasonic sensor combined with a waveguide. The results of the finite-element

analysis and experiments showed that the wedged-wall-type waveguide produced reasonable measure-

ments of the distance in the proximal range. We confirmed the improvement of the proximal-meas-

urement capability of an ultrasonic level meter, thus shortening the minimum detectable distance by

combination with a waveguide.
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Fig. 1 Structure of ultrasonic sensor for water level meter
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Fig. 2 Signals in a conventional ultrasonic sensor
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Fig. 5 Boundary conditions of acoustic analysis
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Fig. 6 Sound pressure distribution from transient analysis (with smooth waveguide)
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Fig. 8 Acoustic signal from transient analysis
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