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Heat Transfer and Flow Friction Characteristics in a Tube fitted with Helical Screw

Tape Swirl Generator
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Abstract

In this paper, the effect of a helical screw tape on heat
transfer and friction factor is studied experimentally. The helical
screw tape is inserted in the tube with a view to generate swirl
flow that helps to increase the heat transfer of the tube. The
mass flow rate of the hot air is considered in a range of Reynolds
number between 2000 and 12000. The swirling flow devices
consisting of (1) the full length helical screw tape, and (2) the
regularly-spaced helical screw tape (h = L¢/L, = 0.5, 1.0, 1.5, and
2.0), are inserted in the inner tube of a concentric tube heat
exchanger. Hot air is passed through the inner tube whereas cold
water is flowed in the annulus. Experimental results confirmed
that the use of helical screw tapes leads to a higher heat transfer
rate over the plain tube. The full length helical screw tape
provides the highest heat transfer about 243% better than that

the plain tube but it increased the flow friction.

Keywords: Heat transfer, Flow friction, Helical screw tape,

Swirling flow
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