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Numerical Simulation of Heat Transfer in a Circular Tube with Helical Tapes
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Abstract

The research presents the numerical simulation on heat transfer and laminar flow behaviors in an
isothermal circular tube with helical tape inserts. The helical tape parameters include a single tape-pitch
to tube-diameter ratio or pitch ratio (PR=p/D=1) and four tape-width to tube-diameter or blockage ratio
(BR=b/D= 0.05, 0.1, 0.15 and 0.2), respectively. The simulation is performed by a finite volume method
and the SIMPLE algorithm is used for handling the pressure-velocity coupling. The airflow rate is varied
for Reynolds number (Re) ranging from 200 to 2000. The computation shows that the tube with helical
tape inserts provides higher heat transfer rate than the smooth tube with no insert. The increment in BR
leads to the considerable increase of heat transfer rate and friction factor. The inserted tube with BR=0.2
at Re=2000 provides the highest thermal enhancement factor of about 2.4.

Keywords: numerical simulation; heat transfer; circular tube; helical tape; laminar flow
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