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Abstract

The present numerical study investigates the effect of a secondary flow on the heat transfer in
order to delineate the mechanism of laminar heat transfer enhancement of a viscoelastic fluid in
rectangular ducts. The second normal stress generating a secondary flow is modeled by adopting
the Reiner-Rivlin constitutive equation and the calculated secondary flow showed good agreement
with experiments. The primary velocity U as well as the pressure drop were not affected by the
secondary flow in rectangular ducts, whose order of magnitude is less than 0, 19 of the primary
velocity. The small magnitude of the secondary flow, however, affect moderately the tempera-
ture fields. The calculated Nusselt numbers with secondary flow show 509 heat transfer enhance-
ment over those of a purely viscous non-Newtonian fluid, which are considerably lower than the
experimental values. Therefore, we conclude that there should be an additional heat transfer
enhancement mechanism involved in the viscoelastic fluid such as temperature-dependence.
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