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A BASIC STUDY ON ACOUSTICAL MEASUREMENT OF
UNDERWATER TEMPERATURE

Liu Xuezhen*!, Etuyuki Hamada*' and Masahiko Furusawa*'

The speed of sound in the water depends on temperature of the water, so that the temperature
can be estimated from the measured speed of the sound. That is, if the distance between two points
is exactly known beforehand, and if the medium and temperature are uniform, the temperature of the
medium can be estimated by the travel time of the sound. But, it is difficult to not only know the
propagation distance accurately, but also measure the propagation time accurately. That means, it
is not easy to measure underwater temperature from a sailing ship using sound propagation. In this
paper, as the first step for such application, the principle of measuring underwater temperature is
examined in a water tank. A testing system is developed to verify the principle, and the experiment
was conducted. The results showed that the maximum error was 0.06°C, comparing with the results
obtained with a digital thermometer. The possibility to measure the underwater temperature using
sound scattering was discussed.

Key words: Ultrasonic wave, Underwater temperature, Measurement system, Speed of sound, Prop-
agation distance, Propagation time
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Fig. 1. Principle of underwater temperature measurement with ultrasonic wave propagation.
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Fig. 2. Principle of temperature measurement in an experimental tank.
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Fig. 3. Block diagram of experiment system.
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Fig. 4. Circuit diagram of the experiment system.
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