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Basical study of thermo transfer device using a thermoacoustical phenmenon
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This paper deals with the performance test for a prototype model of resonance-tube-type cooling
device. In the experiment, it is examined that effects of the stack shape, stack length, stack position,
operating frequency and operating sound levels on the cooling capability. Results of the experiment
show that the temperature change of stack suddenly happened just after the output from sound source
and it becomes fixed afterward. In addition, there is the most suitable stack position by a difference

of the stack shape, stack length.
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Fig.1 Experimental apparatus.
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Table 1 Classification table of stacks

L 50mm | 100 mm | 150 mm
Stack
2.5 mil/900cpsi Al A2 A3
6.5 mil/400cpsi Bl B2 B3
4.3 mil/400cpsi C1 2 C3
3.5 mil/400cpsi D1 D2 D3

 1*

' Wall thickness

I et length

Fig.2 A photograph of a stack
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Table 2 Dimensionless number of wt,

F H:
requency [Hz] 156 | 498
Stack
2.5 mil/900cpsi 27 | 86
6.5 mil/400cpsi 81 | 259
4.3 mil/400cpsi 78 | 25.0
3.5 mil/400cpsi 7.1 | 226
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Fig.3 A plot of temperature difference vs wt
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Fig.4 A plot of variations in temperature difference
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Fig.5 A plot of variations in temperature difference
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Fig.6 A plot of variations in temperature difference —a—Speaker side (Stack position 83mm)
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Fig.7 A plot of variations in temperature difference
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