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Abstract

This paper proposes a novel Gear-type turbulator for improvement of heat transfer
performance in a circular tube. A commercial software ANSYS FLUENT VERSION 15.0 with a standard
k—& model is used to simulate the turbulent flow in a circular tube fitted with different types of
turbulator, including circular-ring turbulator (CRT), conical-ring turbulator (CORT) and gear-ring
turbulator (GRT) by partial cutting out of CORT. The study considered the circular tube fitted with
turbulators with different diameter ratios (DR = 0.5, 0.6 and 0.7), and pitch ratios (PR = 4 and 8). The air
feed temperature was specified at 27°C with a Reynolds number range of 4000 to 20000. The heat
flux was constant. The simulation results obtained from the finite volume method agree well with the
experimental results reported in the literature.

From the studies, the heat transfer rates in the tube fitted with CRTs and CORTs are 87% to
199% higher than that of the plain tube without a turbulator. The CORTs offer about 3% to 8% higher

than the CRTs. The highest heat transfer performance was found in the case of GRT. Moreover, it was
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found that the turbulator with the smallest diameter ratio (DR = 0.5) and the pitch ratio (PR = 4) offers

the highest heat transfer rate.

Keywords: Finite volume method, Turbulator, Heat transfer
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