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An Experimental Study on Heat Transfer and Flow Characteristics
of a Circular Impinging Jet on a Flat Plate : Effects of Nozzle Wall
Thickness and Nozzle Exit Pressure
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Key Words: Jet Impingement Heat Transfer(ME %% ‘W), Impinging Jet(EF A E), Flow
Efficiency(#% A&)

Abstract

An experimental study on heat transfer and flow characteristics of a circular impinging jet on a flat
plate has been carried out. Of particular interests are the effects of nozzle wall thickness and nozzle
exit pressure. Experimental apparatus has been designed to view heating plate coated by TLC from the
opposite side of the nozzle in order to measure heat transfer rates for cases of very small nozzle to
plate spacings. A visualization study of jet flows has also been performed. As the nozzle wall
thickness increases at small nozzle to plate spacings, the effect of mixing is inhibited due to the
confinement caused by the finite nozzle wall, consequently, heat transfer rates have been decreased. At
small nozzle to plate spacings, heat transfer rates and nozzle exit pressures are increased together,
therefore, enhancement of heat transfer at small nozzle to plate spacings should be considered in
conjunction with the need of more fan power to generate the same Reynolds numbers.
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Fig. 2 Nozzle shape and coordinate system.
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Table 1 Uncertainty analysis.

x %& x100(%)
0.122
I 0.400
a’ 0.418
T et ' 0.710
Tric 0.639
k 0.0379
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