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An experimental study on the heat transfer and turbulent flow of round jet
impinging the plate with temperature gradient
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ABSTRACT

An experimental study of jet impingement on the surface with linear temperature gradient
is conducted with the presentation of the turbulent characteristics and the heat transfer rates
measured when this jet impinges normally to a flat plate. The jet Reynolds number ranges
from 30,000 to 90,000, the temperature gradient of the plate is 2~42C/cm and the
dimensionless nozzle to plate distance(H/D) is from 6 to 10. The results show that the peak
of heat transfer rate occurs at the stagnation point, and the heat transfer rate decreases as
the radial distance from the stagnation point increases. A remarkable feature of the heat
transfer rate is the existence of the second peak. This is due to the turbulent development of
the wall jet. Maximum heat transfer rate occurs when the axial distance from the nozzle to
nozzle diameter(H/D) is 8. The heat transfer rate can be correlated as a power function of
Praridt! number, Reynolds number and the dimensionless nozzle to plate distance(H/D). It has
been found that the heat transfer rate increases with increasing turbulent intensity.
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Fig. 1 Diagram of experimental apparatus.
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Fig. 3 Nusselt number vs. radial distance
(H/D=8, Re=90,000).
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Fig. 4 Nusselt number vs. radial distance
(dT/dx=2 C/cm, Re=40,000).
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Fig. 5 Nusselt number vs. radial distance
(dT/dx=4.2 C/cm, H/D=10).
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Fig. 6 Turbulence intensity distribution.
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Fig. 8 Distribution
the wall jet vs. radial distance.
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