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Numerical Analysis on Heat Transfer

of Viscoelastic Fluid including Buoyancy Effect

&L, A8, FHPD
C. H. Sohn, S. T. Ahn, J. H. Jang

The present numerical study investigates flow characters and heat transfer enhancement by the
viscoelastic-driven secondary flow and buoyancy effect in a 2:1 rectangular duct. Three versions of thermal
boundary conditions involving difference combination of heated walls and adiabatic walls are analyzed in this
study. The Reiner-Rivlin model is adopted as a viscoelastic fluid model to simulate the secondary flow and
temperature-dependent viscosity model is used. Calculated Nusselt numbers are very good agreement with
experimental results for reported viscoelastic fluids. It is found that the heat transfer enhancement is mainly
caused by the viscoelastic-driven secondary flow and buoyancy-induced secondary flow play a role of

promoting this effect.
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Fig. 1 Physical configurations for hydraulic and
thermal boundary conditions of case 2
(heated bottom wall)
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Fig. 3 Development of secondary flow pattern along the dimensionless axial direction

of case 1 (heated top wall)
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Fig. 4 Development of secondary flow pattern along the dimensionless axial direction

of case 2 (heated bottom wall)
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Fig. 5 Development of secondary flow pattern along the dimensionless axial direction
of case 3 (heated top and bottom wall)
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Fig. 6 Dimensionless axial velocity profiles along
the vertical direction, case 2 (heated
bottom wall)
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Fig. 7 Dimensionless axial velocity profiles along
the horizontal direction, case 2 (heated
bottom wall)
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