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Development of thin-film liquid-level sensors using AC heating method
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Abstract

This work reports development of novel liquid-level sensors based on the 3w method. The sensors
determine the liquid level by measuring the thermal response as in the conventional hot-wire technique.
However the sensors employ an AC heating method to enhance the sensitivity, noise resistance and time
response. Also, the microfabricated thin-film structure of the sensor provides mass-producibility as well as
improved sensor performance owing to the increase in the surface-volume ratio of the sensor. Two different
types of the sensor are developed: one for point detection of the fluid phase and the other for monitoring
continuous variation of liquid level. Notable is that the performance of the sensor is not considerably affected
by the liquid flow.
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Fig. 1 Schematic diagrams of liquid-level sensors; (a)
point level sensor, (b) continuous level sensor
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Fig. 2 Pictures of thin-film liquid-level sensors; (left)
point level sensor, (right) continuous level sensor
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Fig. 3 Voltage and temperature responses of a point level
sensor at various heating frequencies
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