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Optimizing Performance of Thermoacoustic Refrigeration

HE Qiushi,WU Feng',CHEN Hao,TIAN Yize, JIANG Zhijie
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A thermoacoustic refrigeration micro-circle model with the straight line process was established and
the process of thermoacoustic micro-circle was described briefly. The optimal performance of micro-circle was
analyzed by using the finite time thermodynamics. The critical point of endothermic and exothermic, the
refrigeration capacity, the refrigeration rate and refrigerator performance coefficient were calculated. The
relationship between the refrigeration capacity, refrigeration rate and performance coefficient of refrigerator with
the pressure ratio of straight line process and the volume ratio of isobaric process was obtained by using the
numerical simulation. The results show that the cooling capacity increases with the volume ratio rising in
isobaric process; the smaller pressure ratio of the refrigerator will obtain more refrigeration capacity at the
given volume ratios of isobaric process; appropriate pressure ratio or volume ratio can improve the performance
of the refrigeration.

Keywords: thermoacoustic refrigeration micro-circle; straight line process; finite time thermodynamics;

refrigeration rate; coefficient of performance
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Fig. 1  Micro-circulation model of thermoacoustic
refrigeration
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Fig. 2 Micro-circulation of thermoacoustic refrigeration
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Fig. 3 Characteristics relationship between refrigeration

capacity and pressure ratio
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Fig. 4 Characteristics relationship between refrigeration

capacity and volume ratio
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Fig. 5 Characteristics relationship between refrigeration rate

and pressure ratio
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