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AbstractAbstractAbstractAbstract    

    A thermoacoustic cooling system consists of four parts including resonator, stack, and heat 
exchangers. Loudspeaker generates the acoustic standing wave that is ideally compressed and 
expanded in resonator tube. These processes cause the temperature gradient is formed along the 
stack. The performance of the loudspeaker, which generates acoustic energy, is very important. 
Investigation focuses on tuning the back cavity volume of the loudspeaker to alter the gas spring 
character and to optimize resonance frequency of the coupled driver-TA system. Results show 
that the loudspeaker can presents maximum electro-acoustic transformation efficiency about 
85% at 61.5 Hz.  
(Keywords thermoacoustic cooling, optimize resonance frequency, gas spring) 
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(quality factor) 50%
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  Argon 

  106 pa 

  65.6 Hz 

  Kapton 

  0.12 m m 

  0.4 mm  
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(coefficient of performance, COP) [5]

(thermoacoustic core)

10atm Argon 65.6Hz
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61.5 Hz
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75watt -2.2

COP(coefficient of performance = Qc/Win) 0.48   
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frequency (Hz) 
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(frequency coupling)

(gas spring)
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12 mm
5 (peak) (fa) 61.5Hz
(fd) 62.5 Hz 62.5 Hz

(efficiency �o) 82.5%  
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(s)
(s’)

h1=12mm h2=32mm h3=42mm h4=11mm
6

(drive ratio, DR%) h2(=32mm)
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62.5Hz fa=61.5Hz 5.01%
h3(=42mm) (s’)

60Hz
4.96% h2

����=85%=85%=85%=85%

6c h2 h1 1~3
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