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The optimum position of stack in a multi-stage type resonance pipe refrigerator
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A thermoacoustic refrigerator is a equipment that pumps up heat by acoustic sound. A resonance pipe
refrigerator, which is one of thermoacoustic refrigerators, has many advantages, such as compact, simple
structure, no moving parts, and so on. We made a resonance pipe refrigerator and verified its operation.
A stack, which serves as a heat storage element, was inserted in the resonance pipe. Temperature
difference of the stack ends, was measured by changing location of the stack in the pipe. It is indicated
that the suitable position of the stack is in between pressure node and antinode of sound wave.

Possibility of multi-stack operation is also discussed.

Key words : Resonance pipe, A thermoacoustic refrigerator, Stack position

EBHR
HEERBZHNEE L HEBE L TREEHERSD
5. TO—ETHHIHABESHBOELHEHELT, ME
B, #E0E, NIREM (H3VIBEEEHZL) T
HEBNEHTE ZEHAH DO, FPETIIILRE R
EREL, TORBIOERETR k. 51T, HHAENE
MESEBHEE L TERBOSB{LORI 2T X
7o, ERRRBEINSEHRBOREEHFICESHAENAND
HEERN.

{EB)FREE

A RIS, FEREE, RE, HRETCHRAS
NBRY v 7 ERENZERENSHERSINS. Figl 3,
A%y 7 RE, FERBICK > TRBE NS EHREORE
BLUPVHERERLEDBDTHS.

stack 2
& ®
E :
= a
2 &
g A
]
4 .
stack position Volume dQ
(@) ‘ ®)

Fig.1 Temperature change(a) and P-V chart(b) in a stack
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Fig.2 Experimental apparatus
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Fig.3 Temperature drop of cold side of stack
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Table.1 Stack position
X[mm] 475 380 285 180 95 30
Position A B C D E F
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ig.4 Stack position in pipe
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Fig.5 Temperature changes of Stack ends
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Fig.6 Temperature changes in single/double stack

operation (Input power 5W, L=560mm, f=445H,)
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