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Abstract

Local heat transfer characteristics for a round air jet impinging normally on a heated flat plate
were experimentally investigated. The problem parameters investigated were jet Reynolds
number, Re=4000,10000, and 20000, and nozzle-to-plate spacing (L/D) of 2,6, and 10. The tempera-
ture variations on the flat uniform heat flux surface were mapped using a thermo-sensitive liquid
crytal sheet. The isochromatic images corresponding to the characteristic temperature of liquid
crystal were analyzed with the help of a digital image processing system. The local Nusselt
number, Nu decreased rapidly in the impingement region and exhibited a similar profiles in the
wall jet region independent of the nozzle-to-plate spacing L/D. In the case of large Reynolds
number, heat transfer rate (Nu) was proportional to 0.5 power of the Reynolds number. For L/
D=2, a secondary peak in the heat transfer rate was seen in the region of X/D=1.5~3 due to the
transition from laminar to turbulent boundary layer.
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 4 Liquid crystal image of red line isotherm (about 45°C) at different heat fluxes
when Re =2x10* for L/D=2
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Fig. 5 Liquid crystal image of red

line isotherm (about 45°C) at different heat fluxes
when Re =2x10* for L/D=6
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