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Thermally driven thermoacoustic systems have attracted attention as a potential technology for waste heat
utilization. To improve the energy conversion efficiency of loop-tube-type thermoacoustic prime mover,
installing a hollow circular cylinder, called a phase adjuster (PA), in a looped tube have been proposed in order
to control the sound field by reducing cross-sectional area locally. It is experimentally confirmed that a PA
installed at a particular position maintains a desirable one-wavelength resonance and improves the system
efficiency of the heat-to-sound energy conversion. However, the mechanism of the PA is not clearly revealed,
which is necessary to establish a theoretical design method of the PA. This thesis presents theoretical and
experimental investigations using a linear theory of sound and thermoacoustic phenomenon in the tube, aiming
to examine that the linear theory explains effects of the PA. At the first, sound propagation through a reduced
cross-sectional area in the waveguide tube was investigated by sound measurements. It was shown that the
analytical model using transfer matrix method based on the linear theory derives good approximations of sound
propagation if the amplitude of the stationary sound is enough low. Based on this result, loop-tube-type prime
movers with various PA configurations were analyzed for stability by using numerical calculation techniques.
Results reveal that the critical temperature ratio, which is necessary temperature condition for steady
thermoacoustic oscillation, can be significantly decreased for certain cross-section reduction ratio of the PA.
Additionally, theoretical discussion indicates that the sound field distribution for oscillation modes is
determined and gradually tuned by sound reflections on the PA and the stack, and resulted distribution has
lower sound power dissipation rate than that of the system with no PA. These investigation results indicate

applicability of the linear theory for explain and design effects of locally reduced cross-section of the PA.
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