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Study on Visualization Method of Thermal
Distribution in Dissipative Acoustic Medium
and Application to Teaching and Learning of

Science Education

Myoung—-Seok Kim

Graduate School of Education
Pukyong National University

Abstract

The temperature change due to ultrasonic energy in dissipative
acoustic medium is very important because it  provides us much
information. However~unlike liquid, it is-difficult .to measure the
temperature distribution ‘inside of the .dissipative acoustic medium
such as gel or living body. It is hard to measure the temperature
exactly because a thermometer would damage the medium when it
is fixed and moves in the medium. Therefore, we need a method
to measure it non-invasively. To measure the temperature change
inside of the dissipative acoustic medium non-invasively, we adopt
a temperature sensitive film which has thermochromic particles.
As a dissipative acoustic medium, agar layer is chosen in the

study. The temperature change due to the ultrasound was

_iv_



measured depending on the concentration of the sugar in the agar
layer. The color change on the film due to the ultrasound was
investigated when the concentration of sugar was from 25% to
40%. To compare the results with theoretical ones, a simulator
was used.

As the result, there were rapid increases of discolored area on
the film within 2~5 second after the ultrasound driving and the
increasing rates decreased after the period. In the simulation
results, the discolored areas linearly increased from start to 10
seconds. The reason of the differences between-the experimental
results and /simulated ones 1is that the - change. of thermal
conductivity and heat capacity of the medium were not'considered
in the simulation program.

In addition, we investigated the application possibility of this
study to science education in the secondary school. We confirmed
that the results of this study could be applied to several parts of
science education ‘course-.as a - teaching material, and we can
expect that this study is-useful demonstration to understand some

natural phenomena.
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