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Abstract
Thermoacoustic refrigerator is working with the acoustic

wave that transfered heat and environment friendly fluid.

Thermoacoustic refrigerator's parameter is hardly to design for
reaching high performance because mathematical model is
complicate. Complicate Differential-Algebraic Equation cann’t
define gradient equation. It's need optimization method that didn’t
want gradient, such as Simplex method and Genetic Algorithm
(GA). The advantage of GA is global search space. Solution from
GA are Global Optimal Solution. In this research use GA to find
stack’s parameter which is main part of the thermacoustic
refrigerator. The objective design is highest performance by
stack’s parameter. The results compare with Hofler's experiment
that results well agree and GA can find the optimal performance

of the system.
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a sound speed

COP coefficient of performance

COPC Carnot’s coefficient of performance

COPR  coefficient of performance compared to Carnot’s
Cp isobaric heat capacity per unit mass

f function

H total energy flux

K thermal conductivity
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dynamic viscosity
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Parameter Value
Population size 200
Subpopulation size 40
Real chromosome length 4
Crossover probability 1
Mutation probability 0.14
Migration probability 0.2
Number of generations 20
between migration
Number of generations 40
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Parameter Value Unit
P 1000000 [Pa]

P, 30000 [Pa]

U, 0 [m73/s]
U, 0.000347 [m73/s]
Frequency 499.9483323 [Hz]
COP 0.57637136

COPC 3.28787226

COPR 0.17530224

T, 230.5719781 K]

T, 300.7 K]

TJ T 0.7667841

P,/ P 0.03

Acoustic Power 5.20497758 [Watt]
Qh 7.08802162 [Watt]
Qc 3 [Watt]
h 0.3382469 [mm]
Ax 76.59516117 [mm]
Wece 0.00043996 [Watt]

Egce 0 [Watt]
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