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Design Thermoacoustic Refrigerator
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Abstract

The purpose of this work is to study thermoacoustic model
for thermoacoustic refrigerator design and to compare with
experiment results from the demonstrations device constructed in
[1]. Thermoacoustic model is derived from wave, continuity,
momentum and energy equations. The wave equation describes
the standing wave in the device.  Continuity, momentum and
energy equations describe the transportation of the corresponding
properties in the thermal process. The results from the model
fairly well agree with experiment data.
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ANLTRL (sound speed)

coefficient of performance

isobaric heat capacity per unit mass

specific heat per unit mass

function

total energy flux

thermal conductivity
S:ﬂ:ﬂéd%ﬁwadﬂ’n&mu’umuuw (plate half-thickness)
ANUAH (pressure)

entropy per unit mass

qm‘ﬁqﬁ (temperature)

L3N (time)

ANMUTIAULWILNH X (x component of velocity)
AMUTIMULWILN y (velocity, or its y component)
enthalpy per unit mass

FURUIA N UWILTE (position along sound propagation)
FuntifiasaniLuwILEL (position perpendicular to
sound propagation)

ST ASINITBIANNANITZTATNIUHULN (plate half
gap)

thermal expansion coefficient

ratio, isobaric to isochoric specific heats

penetration depth

plate heat capacity ratio
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K fulszansmahenufonvasaasine (thermal
diffusivity)
u anunianasmans (dynamic viscosity)
1% anunitaamans (kinematic viscosity)
& second viscosity
11 Lﬁuiaugﬂ (perimeter)
el AMURWILW (density)
v viscous stress tensor
o Prandtl number
[0} Angular frequency
ey
s aawnils w3oasuda (standing, or solid)
m Aafey (mean)
k WaNUaInuMIEIAuTaK (thermal)
v [NaNVBININUNILA (viscous)
first order
second order
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= 4+vV. =0 (2)
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P (% +v- Vs) =V -(KVT)+ (terms quadratic in velocities)
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Acoustic Power (Watt)

X position (mm)
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