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ABSTRACT: The turbulent heat transfer from a round obligue impinging jet on a concave
surface were experimentally investigated. The transient measurement method using liquid
crystal was used in this study. In this measurement, a preheated wall was suddenly exposed
to an impinging jet while recording the response of liquid crystals to measure surface
temperature. The Reynolds numbers were 11000, 23000 and 50000, nozzle-to-surface distance
ratio was from 2 to 10 and the surface angles were a =0, 15°, 30° and 40°. Correlations of
the stagnation point Nusselt numbers with Reynolds number, jet-to-surface distance ratio and
dimensionless surface angle, which account for the surface inclined angle, are presented. The
maximum Nusselt numbers, in this experiment, occurred in the direction of upstream. The
displacement of the maximum Nusselt number from the stagnation point increases with
increasing surface angle or decreasing nozzle-to-surface distance. In this experiment, the
maximum displacement is about 0.7 times of the jet nozzle diameter when surface curvature,
D/d is 10.

Key words: Oblique impinging jet(ZAEEAIE), Liquid crystal(®3), Concave surface(& %
¥9), Turbulent heat transfer(dHF 24 )
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Fig. 1 Experimental apparatus of impinging
jet on a concave curvature surface.
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Table 1 Uncertainty Analysis (for Re=23000,

2=30", L/d=6)
Parameter . 8X;
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R/d=0 4
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t  9584452(sec) 006 04 09

Two 485 (T) 02 37 39

Tw 262 (T) 05 29 31

T, 349 (C) 025 48 52

VoCr 569 29 54 58
¢ 05 01 13 29
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Fig. 2 Effect of Reynolds number and surface
angle on the stagnation point Nusselt

number.
270
—— Ud=2
240 —A— LUd=4
210} @ L=t
—F- td=s
> 180 —&— Ud=10
2, Re=50000
150
120 Re=23000
90 +
Re=11000
60 A
[} 10 20 30 40 50 60 70
o (Degree)

Fig. 3 Effect of Reynolds number and L/d on
the stagnation point Nusselt number.
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Fig. 4 Correlation of the stagnation point
Nusselt number on the
surface for 2<L/d<6.
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Fig. 5 Correlation of the stagnation point
Nusselt number on the
surface for 6<L/d<10.
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Fig. 6 Comparison to Nusselt numbers dis-
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angles at Re=50000 and 1/d=2.
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Fig. 7 Comparison to Nusselt numbers dis-
tribution along the X axis for various
angles at Re=50000 and L/d=6.
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Fig. 9 Nusselt numbers distribution along
the concave surface for L/d=6.
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