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Heat Transfer Measurement by a Round Jet Impinging
on a Rib-Roughened Concave Surface

Dae Hee Lee, Se Youl Won and Joon Sik Lee
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Color Image Processing System(%2+/dX 2] ZA)), Rib-Roughened Concave Surface
FB7t 2&5 2879), Nusselt Number(Nusselt )

Abstract

The local Nusselt numbers have been measured for a round turbulent jet impinging on the concave
surface with and without rib. Liquid crystal/transient method was used to determine the Nusselt number
distributions along the surface. The temperature on the surface was measured using liquid crystal and a
digital color image processing system. The experiments were made for the jet Reynolds number (Re)
23,000, the dimensionless nozzle-to-surface distance (L/d) from 4 to 10, the dimensionless surface
curvature (d/D) 0,056, and the rib type (height (di) 0.2 ¢m, pitch (p) from 12 to 3.2 cm). It was
founded that only when L/d=6, the average Nusselt numbers on the concave surface with rib are
higher than those without rib, mainly due to an increase in the turbulent intensity caused by the effect
of 1ib attached to the wall surface. It was realized that the rib attached to the concave surface may
no longer enhance the heat transfer rate or even lowers it depending on the rib type and flow
conditions. In addition, the results by the steady-state method using the gold-film Intrex were in good
agreement with those by the transient shroud method.
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Table 1 Specification of the rib types.

Type | Height(di) Pitch(p) p/di
A 0.2 ¢cm 1.2 cm 6
B 0.2 cm 2.2 em 11
C 0.2 cm 3.2 cm 16
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Fig. 1 Schematic diagram of the test apparatus
for the jet impinging on the rib-roughened
concave surface.
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Table 2 Nusselt Number Uncertainty Analysis.

Xi Value 3Xi (-’%}%%)xlm(%)
r/d=0 6.95
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T: 44.3(C) 0.15 149 179
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d 0.0216(m) 50x10° 023 023
t 3.17:41.93(sec) 0.03 047 0.04
£ 0.9 0.05 0.1 0.1
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