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Abstract

Basic refrigeration effect and efficiency of a thermoacoustic refrigerator is studied. The re-

frigerator model for numerical simulation is composed of half wavelength resonator and ap-

propriate stack of plate. Theoretical model for thermoacoustic refrigeration suggested by

Swift et. al is adapted for numerical calculation. The model contains arbitrary viscosity ef-

fect of the gas filled in the resonator. The wave eguation is integrated by using 4-th order

Runge-Kutta algorithm to give pressure distribution along the stack of plate. Heat flux and

COP are also calculated based on the energy flux equation. By analyzing the numerical sim-

ulation results, optimum values of design parameters for thermoacoustic refrigerator are ob-

tained.
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b) Detailed drawing of the stack.
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Fig.2 Geometrical dimensions of stack-plates.
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Fig.3 Schematic drawing of the thermoacoustic
rofricerator need in this calculation.
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Heat Flux, (Watt)
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9
Mean Pressure, (Pascal) x 10

Fig.4 Heat flux change with mean pressure of
Helium gas for cold part temperatures of
210K, 250K and 270K. Acoustic pressure
1s 0.3bar and the frequency is 500Hz.

Coefficient of performance (COP)

A
0.5 1 15 2 28 3

U
Mean Pressure, (Pascal) ' x10

Fig.6 COP change with mean pressure of Heli-
um gas for cold part temperatures of
210K. Acoustic pressure is 0.3bar and the
frequency is 500Hz.
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Fig.b COP change with mean pressure of Heli-
um gas for cold part temperatures of
210K, 250K, and 270K. Acoustic pressure
is 0.3bar and the frequency is 500Hz.
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Fig.7 Normalized COP change with mean pres-
sure of Helium gas for acoustic pressures
of Q.1bar, 0.2bar and 0.3bar. Cole part
temperature is 250K and the frequency is
500H:z.
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073 1 15 2 25

(]
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Fig.8 COP change with mean pressure of Heli-
um gas for cold part temperatures of
210K, 250K and 270K. Acoustic pressure
is 0.3bar and the frequency is 1KHz.
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g .44k \\
<
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5 0sf /
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Q
(Lu /_\
x»0.35m, freqe200Hz,PA=Q, Ibar, The300K
0.34

05 1 15 2 25
L3
Mean Pressure,(Pascal) x10

Fig.10 Normalized COP change with mean pres-
sure of Helium gas for cold part temper-
atures of 210K, 250K and 270K.
Acoustic pressure is 0.3bar and the fre-
quency is 200Hz.

A1k 7olth. Fig.9% F3t47} 200Hz g w) 4t
Hol] 2 stEn o] e E4% 2% 0.1
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X -
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5
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L
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[o 3N
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Fig.9 Normalized COP change with mean pres-
sure of Helium gas for acoustic pressures
of 0.1bar, 0.2bar and 0.3bar. Cold part
temperature is 250K and the frequency is
200Hz.
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03 Q035 0.4

L.ocation of Stack Center,(m)

Fig.11 Normalized COP change with location of
stack center for acoustic pressures of
0.1bar, 0.2bar and 0.3bar. Cold part tem-
perature 1s 250K and the frequency is
500Hz.
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Location of Stack Center,(m)

Fig.12 Normalized COP change with location of
stack center for cold part temperatures
of 210K, 250k and 270K. Acoustic pres-
sure is 0.3bar and the frequency is
500Hz.
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Location of Stack Center,(m)

Fig.13 Normalized COP change withe location
of stack center for cold part temperature
of 250K and 270K. Acoustic pressure is
0.3bar and the frequency is 200Hz.
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