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An Experimental Study on Convection Heat Transfer in an Oscillating Flow
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Abstract

An experimental study on convection heat transfer characteristics from a heated tube to an
oscillating flow has been carried out. This problem is of particular interest in the design of heat
exchangers in Stirling cycle machines. Experimental system has been developed to measure
temporal variations of temperature inside a heater tube during oscillating modes in a Stirling
cycle machine. The dependence of temperature distributions and heat transfer rates on the
oscillating frequency as well as the swept volume ratio and the mean pressure of a Stirling cycle
machine is investigated in detail. The experimental results indicate that the measured temporal
variations of temperature become nearly sinusoidal. The amplitude of temperature variation in
the core of the tube is much more substantial than that near the tube wall, whereas the reverse
is true for pulsating flows. It is also found that the heat transfer rate is increased significantly as
the oscillating frequency or oscillating amplitude or the mean pressure in a tube is increased.
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