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Proposal for innovative low-temperature-differential Stirling engine technology
based on dynamical systems and linear response theory
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In this research, the physics of low-temperature-differential Stirling
engines was developed based on nonlinear dynamics and linear response theory. In particular, a
bifurcation mechanism underlying the onset of autonomous motion from a small temperature difference,
which was predicted by a thermodynamic pendulum model of the engine, was verified experimentally.
Moreover, the maximum thermal efficiency and the thermal efficiency at maximum power were formulated
and the figure of merit that characterizes them was determined. These achievements are expected to
contribute to the understanding and technology of the low-temperature-differential Stirling engines.
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