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Two-dimensional unsteady forced convection heat

transfer in power-law fluids from a cylinder
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7. Concluding remarks

Extensive numerical results on the rate of heat transfer from a
cylinder to power-law fluids in the time dependent flow regime
have been studied over wide ranges of conditions as: Reynolds
number (40 < Re < 140); Prandtl number (1 <Pr<100) and
power-law index (0.4 < n < 1.8). The effects of the dimensionless
parameters (Re, n, Pr) on isotherm patterns, local and averaged
Nusselt number as well as their evolution with time are discussed.
Depending upon the value of the power-law index, fully developed
periodic regime is observed beyond the transition Reynolds num-
ber. The average Nusselt number increases with Reynolds and/or
Prandtl numbers, irrespective of the value of the flow behavior in-
dex. The strong dependence of the power-law index on both local
and time-averaged Nusselt number is also observed. The effect of
power-law index on the heat transfer characteristics is seen to be
stronger in shear-thinning fluids than that compared to the
shear-thickening fluids. Broadly, it is thus possible to achieve
higher rates of heat transfer in shear-thinning fluids than that in

Newtonian fluids otherwise under identical conditions. It needs to
be re-iterated here that the results reported herein are limited by
the assumption of constant thermo-physical properties (hence
small AT) and hopefully, future studies in this area will endeavor
to address this issue as well as other such as the role of buoyancy
on the overall rate of heat transfer in this flow.
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