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Numerical study of Turbulent flow and heat transfer
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Abstract

This paper presents a numerical analysis of turbulent periodic flow and heat transfer in a
constant heat flux-surfaced tube with diamond rings. The diamond rings are introduced and mounted on
the opposite walls of the tube with inline arrangements. The multiple diamond rings are placed at the
attack angle (O) = 45°, blockage ratio (BR=b/D) = 0.05 and pitch ratio (PR=P/D) = 0.5, 0.75, 1.0, 1.25, 1.5
and 2. In experiment, the flow rate and heat transfer characteristics are presented for Reynolds number
(Re) values ranging from Re = 6,000-20,000. It is found that the heat transfer in the tube with diamond
rings is more effective than that with smooth tube. The decrease in the pitch ratio, PR leads to a
considerable increase in the Nusselt number and friction factor. The computational result reveals that the
maximum value of the thermal enhancement factor, is found to be 2.30 for using the diamond rings with

PR=0.5.

Keywords: Turbulent flow, Periodic flow, diamond rings, Thermal performance
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