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Numerical analysis on convective turbulent air in an alternating elliptical tube

Hasan Najafi Khaboshan, Hamid Reza Nazif”

Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran
*P.0.B. 3414896818, Qazvin, Iran, nazif@eng.ikiu.ac.ir

ABSTRACT

Turbulent flow and heat transfer of air are numerically studied for an alternating elliptical axis tube. To reduce computational effort, periodic
boundary condition and alternating geometry of tube are considered. Air flow is analysed for 11 different Reynolds numbers in the range of 5,000 to
20,000. In these simulations, the realizable k- turbulence model is used. For handling near wall phenomena, enhanced wall treatment that solves
equations to the wall is also applied. The results of simulations show that by appearing axial vortices in alternating elliptical axis tubes, the heat
transfer rate is improved, however, pressure drop increases. In addition, good agreement is seen between obtained data and ready experimental results
for friction coefficient.

Keywords: Alternating elliptical axis tube, Turbulent flow, Realizable k-& model, Nusselt number, Darcy friction coefficient
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Table 1 Node number of five different mesh
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Fig. 3 Darcy friction factor for different Reynolds numbers
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Fig. 4 Velocity vectors in the cross-section of the meddle AEAT
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Fig. 6 Nusselt number for different Reynolds numbers
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