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Stirling engine innovation: development of kinematic acoustical heat engine
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We have developed a kinematic traveling wave acoustic engine that integrates

a loop-tube traveling wave acoustic engine with a rotating mechanism comprising a piston, crank,
and flywheel. This engine can be regarded as a kinematic Stirling engine without a solid displacer,
potentially simplifying the mechanical structure of the high-efficiency Stirling engine. Our study
identified the real part of the acoustic impedance of the looped tube as a crucial factor in
elevating the engine®s rotation frequency. We analytically derived a design method based on the
equivalent circuit model to increase this impedance. Experimental verification confirmed the
validity of our design methodology.
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