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ARTICLE INFORMATION ABSTRACT

Original Research Paper A thermoacoustic refrigerator is a device that transfers heat from a low temperature reservoir to a high
Received 06 December 2015 temperature reservoir by utilizing acoustic wave. Due to using no moving parts, no exotic and
Accepted 16 January 2016 poisonous materials, Thermoacoustic refrigerators have been considered by many researchers. In this

Available Online 15 February 2016 paper, the OpenFOAM package is used to simulate a thermoacoustic refrigerator. The unsteady

compressible Navier-Stokes equations and equation of state are solved with PIMPLE algorithm. The

.}Fﬁ’é‘;"nﬁggsgusﬁc refrigerator eff(_ects of driver pressure ratio, frequency and heat exchangers temperatyre differencing for air and
Stack helium have been studied. Length of heat exchangers and stack remains constant throughout the
pressure ratio analysis process. The results show that the coefficient of performance (COP) is decreased and cooling
frequency power is increased due to rise of driver pressure ratio. Helium cooling power is greater than air, but their

coefficient of performance COP is equal because of its need for greater input power. The cooling power for both air and helium are

increased with the enhanced temperature difference of heat exchangers. Also, COP of air refrigerator is
decreased, but COP of helium refrigerator is increased. The longer the device length, the smaller the
COP and cooling power are a result of the reduction in driver frequency. When frequency is
increased, the length of cold heat exchanger will be greater than gas particle displacement of air.
Therefore, cold heat exchanger absorbs heat from the air instead of heat transfer to it and COP will be
zero.
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1- Resonator
2- Acoustic driver
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1- Gas particle displacement
2- Thermal penetration depth
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