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A Study on the Heat Transfer Characteristics on Flat Plate Surface by
Two-dimensional Impinging Air Jet

ABSTRACT

The purpose of this study is to investigate the heat transfer characteristics and the flow
structure in the case of rectangular air jet impinging vertically on the flat heating surface.

The maximum value of Nusselt number at stagnation point is observed at H/B=10. It
is found that this trend has been caused by the effect of stretching of large scale vortex in the
stagnation region. For potential core region the Nusselt number distribution in the downstream
of the stagnation point decreases gradually and begins to increase at about X/B=3.

From the flow visualization it could be seen that small eddy produced from the nozzle edge
grows in large scale and that large scale eddy disturbed the thermal boundary layer on the heating
plate. The local average Nusselt number becomes maximum at X/B=0.5 regardless of H/B variat-

ion.
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1. Centrifugal Blower 2. Flow Rate Control Damper
3. Wire Mesh 4. Diffuser

5. Honeycomb 6. Settling Chamber

7. Nozzle 8. Target Plate

Fig.1 Schematic diagrom of experimen-
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1. slidac
2. Amperemeter
3. Voltmeter

4. Bakelite plate
5. Stainless steel foil

Fig.3 Detail of heating apparatus
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Fig.4 Z-directional variation of di-
mensionless velocity of a pla-
ne jet at different X/B. (Re=
5.769x104)
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Fig.6 Y-directional variation of dimensi-
onless velocity of a plane fet ot

different X/B. (Re=5, 769X 104)
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Photo.1 Flow- Visvalization in Sta-

gnation- region of Flat Plate
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Fig.10 Distribution of local Nusselt
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