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The construction and performance Investigation of 1/2 Wavelength

Thermoacoustic Refrigerator with Helium Refrigerant

Doo-Won Choi' , Dong-Hyuk Kim"
Department of Refrigeration & Air conditioning Engineer,
University, Busan 606-791, Korea

Graduate School of Korea Maritime

ABSTRACT: Thermoacoustic refrigerators are operated with acoustic power to pump heat.
The acoustic standing wave displaces the gas

in the channels of the stack while
compressing and expanding. The thermal interaction between the osillating gas he surface of
the stack generates an acoustic heat pumping. in this study, a thermoacoustic refrigerator is

composed of a resonator of 4cm diameter, stack of plates, heat exchangers and cooling part.
Length of the hot heat exchangers, the stack of plates and the cold heat exchanger are
9mm, 8mm and 6mm respectively. Using helium as a coolant at frequency of 516Hz, the

cold-part temperature of exchanger fell to —19.0C after lhours.
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Fig. 1 Heat transfer mechanism.
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Fig 2. Photograph of 1/2 Wave
Thermoacoustic Refrigerator
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Fig. 3 Experimental apparatus.
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Table 1 Dimension of thermoacoustic refrigerator

c . Length Radius 9#7-4 Fin
OmPONENt (m) (mm) (mm) 4 (mm)
Resonator 910 36
Hot heat
exchanger 9 36 0.6 0.3
Cold heat
exchanger 6 36 0.6 0.3
Stack 8 36 0.5 0.15
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Fig. 5 Temperature ratio and operating frequency
versus mean pressure of refrigerator
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Fig. 6 Temperature ratio
according to the electric heater power.
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Fig. 7 Coefficient of performance
according to the electric heater power
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