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Thermoacoustic Refrigerating System, Part 1
: Acoustic Analysis and Design Procedure
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Abstract

In this paper, acoustic analysis of thermoacoustic refrigerating system was given and the design procedure meet-
ing the specifications was presented. The thermoacoustic refrigerator transforms the sound wave energy into the
thermal energy via adiabatic process of inert gas. The system is composed of mainly three parts: the acoustic motor
utilizing loudspeaker, the stack of plates for thermal transport and the resonator to form the standing wave, Based
upon the acoustic analysis, resonator dimension and stack pesition and size were decided, and the entire

refrigerating system was designed to the given specification. Also the mechanical impedance of the designed res-

onator was obtained by simulation,
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Fig 1. A/4 resonator,
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Fig 2. Simplified mode! of stack of plates,
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Fig 3. Various kinds of resonator.
(a) A/2 resonator
{b) Cavity is placed at the position of A/4,
(c} Hofler resonator
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Table 1. Example of resonator size for various conditions{unit : cm).

frequency Xref KXot =< Teni Xy dx v, 4x,
500 2 3.4 3.4 4.43 1260 29.00
500 2 34 5.0 11.70 1260 16.97
500 3 52 5.2 6.95 1260 21.97
600 2 3.5 35 4.7 1050 21.08
600 2 3.5 5.0 11.70 1050 11.88
600 3 5.2 5.2 6.95 1050 15.89
700 2 35 3.5 4.74 900 16.30
700 2 3.5 5.0 11.70 900 8.63
700 3 5.3 5.3 7.27 900 11.56
800 2 35 3.5 474 788 12.92
800 2 35 5.0 11.70 788 6.41
900 3 5.3 5.3 7.27 788 8.88
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