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Effect of propeller on heat transfer and friction in a circular tube
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Abstract
An experimental study is carried out to investigate heat

transfer and friction factor of a decaying swirl flow in a 47 mm.

circular horizontal tube with a uniform heat flux. The swirl flow is
produced by the insertion of small propeller which is like a swirl
flow generator. Air is used as working fluid passed through the
pipe line. The experimental is separated into two parts as: (1)
Each of four different numbers of the propeller is examined in
each run, 3 vanes, 4 vanes, 6 vanes and 8 vanes are introduced
in the first experimental. (2) The best number of propeller in the
first part is inserted inside the test tube with three different pitch
ratios (PR =// D), PR=5.0, PR=7.0, PR=10.0 are applied in each
test run. The results are compared with the past correlation of
Dittus-Boelter for fully developed turbulent flow in circular tubes.
From the experimental result, it is shown that the number of
vanes and pitch ratios are both effected to the heat transfer
enhancement, 8 vanes with PR=5.0 lead to the maximum heat

transfer rate that is up by 199% compared with the plain tube.

Keywords: Heat transfer enhancement; Swirl flow; Propeller type
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