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Abstract

A theoretical analysis was performed on the heat transfer by laminar oscillating flow in a
simplified heat exchanger of a Stirling cycle machine and the results were compared with the
experiment of Hwang. In the analysis the general solution to the temperature field obtained by
Lee et. al was applyed and extended to a more realistic situation. The results show that the heat
transfer is influenced by the ratio of the swept distance of the fluid to the length of the heat
exchanger as well as the oscillation frequency. This is well consistent with the result of Hwang’
s experiment. It is also revealed that there exist three distinct regimes having different heat
transfer mechanisms. Through the scale analysis the main parameters governing the heat transfer
in each regime are reduced and the dependency of the heat transfer on the parameters are

examined.
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