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Design and manufacturing of miniaturized

ultrasonic methanol sensor
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Abstract

Recently, fuel cell technology grows rapidly, and plays an important role
in the emerging energy, especially for the Direct Methanol Fuel Cell
(DMFC). Because the DMFC has high energy density, it is expected to
be the major portable energy for the next generation. Since the
performance of the DMFC is directly relevant to the density of methanol
solution, in order to optimize the efficiency of DMFC, concentration
changes must be monitored and controlled. This project proposes an
idea of design and manufacturing of a miniaturized ultrasonic methanol
sensor module. The module contains the miniaturized transducers, the
Pulser/Receiver control circuit, the calibration data for the speed and
concentration relations.

The research of this year has completed the manufacturing of three sets
of preliminary sensors, analysis of the sensor characteristics,
manufacturing of a sensor module contains methanol flow chamber,
calibration of experimental environment, environment error analysis,
specifying the required concentration and the temperature range, and
manufacturing of pulser/receiver circuit. The specification of the
ultrasonic methanol sensor including the pulse width and voltage limit

for the transmitting circuit and the time resolution for receiving circuit is



then determined. Through this investigation, the blind spot of
temperature range is located. Within range the sensitivity of the
time-of-flight measurement for methanol density sensing is low. New
parameters have to be employed for the concentration sensing in the
blind temperature range.
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