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Heat Transfer Characteristics on Jet Impinged surface: Attachment of vortex

generators at Pipe Nozzle Exit
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Abstract

The objective of this paper is to study the heat transfer characteristics of impinging jet from
pipe nozzle with vortex generators attachment. The vortex generators were mounted into inner pipe
at nozzle exit with 2 and 4 positions and two kinds of vortex generator having attacking angle of 0=45"
and 60° were used for study. The effect of jet-to-plate distances were investigated at H=2D, 4D, 6D
and 8D (D is the inner diameter of pipe nozzle), and jet Reynolds number was fixed at Re=29,500. The
heat transfer characteristics were studied by using Thermochromic liquid crystal sheet and the image
processing technique was used for evaluating the distribution of wall temperature and Nusselt
number. The results show that the heat transfer for case of jet with vortex generators can be
enhanced higher than conventional case of pipe nozzle for H=2D, 4D and 6D in region R/D less than 1.
And case of vortex generators with attacking angle 9=45"at 2 positions give the highest heat transfer
rate.
Keywords: Impinging jet, Vortex generators, Heat transfer enhancement, Thermochromic liquid crystal

sheet.
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