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Heat transfer characteristics of distance between impinging surface and a plane jet

M. K. Kim*, D. G. Kim**, S. H. Yoon***
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Abstract

Heat transfer characteristics of distance between impinging surface and a plane jet were experi-
mentally investigated. The local heat transfer coefficients were measured by a thermochromic lig-
uid crystal{TLC). The jet Reynolds number studied was varied over the range from 10,000 to
30,000, the nozzle — to — plate distance(H/B) from 4 to 10. It was observed that the Nusselt number
increases with Reynolds number, the occurrence of the secondary peak in the Nusselt number is
within the potential core region, the potential core of the jet flow can reach the impinging surface
so that the wall jet can a transition from laminar to turbulent flow, resulting in a sudden increase

in the heat transfer rate.
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Fig. 1. Schematic diagram of the experimental
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Table 1. Nusselt number uncertainty analysis

X . . oxi S6Nu
xi  Unit Value Sxi Na oa X 100(%)
f 1.0 0.02 1.97
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\% [V] 11.291 0.125 1.06
I [A] 0.45 50x10* 1.06
Ta [T} 21.2 0.14 0.93

[m] 0.0265 50x10 *° 0.23
£ 0.9 0.05 0.21
Total Nu uncertainty : > 11“ =3.62%
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Fig. 2. Distributions of local Nusselt number on
the plate surface for H/B=4 and various
Reynolds number
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