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3D simulation on turbulent flow structure and heat transfer behavior in square duct

with 30° incline rib to various BR
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Abstract

The paper presents a numerical investigation on turbulent periodic flow and heat transfer
characteristics in a three dimensional square-duct with 30° full rib and discrete rib inserted diagonal of
square duct. The effects of different rib heights (b/H, BR) in range from 0.10 to 0.30 with single pitch ratio
of 1.00. The uniform heat-flux condition is applied to the duct walls .The computations are based on the
finite volume method, and the SIMPLE algorithm has been implemented. Air is used as the test fluid with

the air flow rate in terms of Reynolds numbers ranging from 4000 to 20,000. The numerical results
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obtained from using the RNG k-& turbulence model. Effects of rib on heat transfer and pressure loss in

the tube are studied and their results are also compared with smooth tube. It is found that the tube fitted

with inclined ribs give heat transfer rate and pressure loss higher than that from the smooth tube. The full

rib give higher heat transfer rate and pressure loss than that from discrete rib. In additional, the maximum

TEF is found to be about 1 to 1.46 for full rib and TEF is found to be about 1 to 1.42 for discrete rib.

Keywords: square duct, heat transfer, full incline rib, discrete incline rib
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