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Investigation of the mechanism of the reduction of the critical temperature
difference of thermoacoustic engines having a wet regenerator

Ueda, Yuki
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In this study, thermoacoustic phenomena coupled with evaporation and
condensation of water was investigated. First, we constructed a thermoacoustic engine that was
composed of a wide-long tube and narrow-short tubes. The diameter and length of the wide-long tube
were 40 mm and 2 m, respectively, whereas those of narrow-short tubes were 0.8 mm and 40 mm,
respectively. The engine worked when the temperature difference between the sides of the stack was
above the critical value. We compared the critical temperature difference in two conditions. One
condition was that the stack wall had liquid water and the other was that it had no liquid water. It

was turned out that the critical temperature difference with water is much smaller than that
without water. Next, we were successful in numerically reproducing this experimental results by
using the theory that can treat the acoustic wave propagation in a wet-wall tube.
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