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Fig. 2 Computational domain and mesh
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Numerical simulation of sonic oscillator

CHEN Zu-zhi, HU Da-peng" . CHEN Sheng-tao, DAl Yu-giang

( Gas Wave Refrigeration Research and Popularization Center, Dalian University of Technology, Dalian 116012, China )

Abstract: Oscillation properties and total pressure loss of sonic oscillator have great effect on
refrigeration efficiency of static gas wave refrigerator. Effects of geometrical sizes on the oscillation
characteristics and total pressure loss of the sonic oscillator are investigated by numerical simulation.
Gas flow in sonic oscillator is calculated with different geometrical sizes. The geometrical factors
affecting the oscillation properties and the total pressure loss of the gas are summarized, and the
causes are also analyzed. Conclusions are drawn as follows: The oscillation cycle of the jet only varies
with the controlling tube length and is proportional to it; The jet only oscillates in a certain range of
splitter distance, whose upper and lower limit both change with wall offset; The total pressure loss of
the sonic oscillator is affected remarkably by any of the nozzle throat’s length, the splitter distance,
the wall offset and the shape of the splitter tip. The controlling port width, the splitter angle and the

radius of splitter tip all have a little effect on the total pressure loss.

Key words: gas wave refrigerator; sonic oscillator; oscillation; total pressure loss; geometrical factors



