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Flow and Heat Transfer Characteristics on Oblique Impingement
Surface by Single Axisymmetric Jet

Chang Ho Lee - Sang Dong Hwang' - Hyung Hee CHO™ and Hak Jae CHUNG™

ABSTRACT

An experimental study has been conducted to determine the effects of inclined impinging
jet on the local heat transfer coefficients. A single jet with nozzle diameter of 24.6 mm was
tested for Reynolds numbers from 10,000 to 70,000 and nozzle-to-plate spacings of 2~6 jet
diameters. The angle of inclination of the impingement surface relative to the horizontal
surface was varied from 0° (normal impingement) to 60° . The results indicate that the point
of maximum heat transfer is moved up from the geometrical stagnation point of inclined
surface by Coanda effect. The local heat transfer coefficients on the minor jet region
decrease more rapidly than on the major jet region, thus creating an imbalance in the
cooling capabilities on the two sides.
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Fig. 1. Schematic flow field of oblique impinging
jet
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Fig. 2. Schematic diagram of apparatus
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Fig. 4. Smoke-wire visualization of the jet on
the obligue impingement surface.(H/D=4,
6=30°, Re=234,000)
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Fig. 5. Surface flow visualization by oil and
lampblack method (H/D=4, Re=34,000)
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Fig. 6 Local heat transfer coefficients for impinging jet (Rep=34,000)
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heat transfer coefficients(H/D=4)
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