(®)
2013 2014

Mechanisms for the generation of self-excited traveling waves in thermoacoustic
engines
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Numerical simulations of self-excited thermoacoustic oscillations in a looped
tube are performed based on the one-dimensional theory in the boundary-layer approximation. Effects of
porosity and other sub-parameters of the so-called stack on the generation of traveling waves are
studied. It is found that the generation of traveling waves is enhanced as the porosity decreases when
the wall thickness of the stack is constant. Thinner wall thickness of the stack is also effective for
the generation of traveling waves when the porosity is constant. It is also found that these results
become opposite for the porosity below around 0.5. It is unveiled that not only the common parameter
omega tau but also the porosity of the stack and other sub-parameters are important for the specification
of marginal temperature ratios and for the generation of traveling waves. The boundary-layer theory has
turned out to be applicable even to the case with apparently narrow pores in the stack.
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