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Abstract

A thermoacoustic refrigerator, using a resonant standing acoustic wave, has been built. It employs a loudspeaker to sustain a
standing wave in a resonance tube. The stack of plates is 0.075mm-thick plastic sheet(Mylar), spirally wound to make a
40mm-diameter assembly 80mm long. and two heat exchanger are installed. The refrigerant is Helium gas. The description of

thermoacoustic refrigerator are presented. The directly measured performance of the resonator.

Te) T ( temperature ratio ) and

COP/COP, ( normalized by camot's COP ) are plotted versus the thermal load Q applied to the cold end, for various speaker

power.
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1/2 wave length : velocity profile
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1/2 wave length : pressure profile

Fig. 1. pressure & velocity of A/2 closed tube
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Fig. 2. Schematic diagram of double speaker A/2
thermoacoustic refrigerator. -
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Fig. 3. Typical fluid parcels in a
thermoacoustic refrigerator's stack
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Fig. 4. Double-speaker 1/2 thermoacousic refrigerator
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Fig. 5. Temperature ratio versus electric heater power
(two speaker)
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Fig. 6. Coefficient of performance normalized by
Carnot’'s COP versus electric heater power
(two speaker)
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Fig. 7. Temperature ratio, versus electric heater power
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Fig. 8. Coefficient of performance normalized by Carnot's
COP versus electric heater power { one speaker )
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Fig. 9. Temperature profiles according to time (air)
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