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Numerical and Experimental Study on the Thermoacoustic

Power Generation with Rotating Machinery
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A new type of acoustic-electrical conversion method for thermoacoustic power
generation with rotating machinery is introduced. Numerical and experimental studies on a bi-
directional turbine were conducted. A 100-Watt turbine with fixed guide vane was optimized and
designed under both steady inlet flow and compressible oscillating flow conditions. Its
characteristics at constant speed and constant load output under steady air flow and atmospheric
pressure were investigated. The maximum shaft power output of the turbine is 230 W, and the
maximum turbine efficiency is 51% (with 4 000 r/min rotating speed, 83 W output shaft power
and 1.9 flow coefficient). The experimental and numerical results were compared and analyzed,
which shows that there is obvious deviation between the 2D model calculation and experimental
results, but the 2D model still has guiding significance for the prediction of system performance.
The 3D model overcomes the shortage of 2D model due to taking into account the radial
distribution of blade rotation speed and the influence of tip clearance, and matches well with the
experimental data. This work may provide a guidance for further optimizing and analyzing the bi-

directional impulse turbines in oscillating flow.
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