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Heat Transfer Characteristics on Jet Impinged Surface: Attachment of Delta Tabs at

Pipe Nozzle Exit
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Abstract

In this study, the heat transfer characteristics on jet impinged wall were investigated for pipe
nozzle attached with delta tabs at nozzle exit. The delta tab with angle 45° and 90° was studied by
attaching on the nozzle exit for case of 2 tabs and 4 tabs. For all experiment the delta tabs was inserted
to block the jet flow about 0.1D (D is inner diameter of pipe nozzle.). The effect of distance from nozzle to

impinged surface on heat transfer characteristics at H=2D, 4D, 6D and 8D was also studied. The heat
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transfer characteristic was visualized by attaching Thermochromic liquid crystal sheet on the rear side of

jet impinged surface and the image processing technique was used for evaluating the distribution of

Nusselt number. For all experiments, the Reynolds number of jet was constant at Re=24,000. The results

show that pipe nozzle with tabs can enhance heat transfer when compare with case of pipe nozzle,

except for case of 4 delta tabs with angle 90°. It was also found that maximum heat transfer rate can be

obtained at H=6D for case of 2 delta tabs with angle 90°.

Keywords: Impinging jet, Delta tabs, Heat transfer enhancement, Thermochromic liquid crystal sheet
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