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free and mixed convection boundary-layer
flow of non-Newtonian fluids
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Introduction

It is well known that most fluids which are encountered in chemical and allied pro-
cessing applications do not adhere to the classical Newtonian viscosity postulate and
are accordingly known as non-Newtonian fluids. One particular class of materials
which are of considerable practical importance is that in which the viscosity depends
on the shear stress or on the flow rate. Most slurries, suspensions and dispersions,
polymer solutions, melts and solutions of naturally occurring high-molecular-weight,
synthetic polymers, pharmaceutical formulations, cosmetics and toiletries, paints,
biological Hulds, synthetic lubricants and [oodstufls, exhibit complex rheological
behaviour which is not experienced when handling ordinary low-molecular-weight
MNewtonian Huids such as air, water, silicon oils, ete. Due to the importance of the
applications of non-Newtonian fluids for the design of equipment and in industrial
processing, considerable efforts have been directed towards the analysis and under-
standing of such fluids. Non-Newtonian fuid behaviour has been the subject of
recent books by Astarita and Marrucci (1974), Schowalter (1978), Crochet ef al.
(1984), Tanner (1985), Bird ef al. (1987) and Siginer et al. (1999). Further, a fairly
large body of fundamental research on non-Newtonian fluid flow can also be found
in a number of excellent review articles, e.z. Cho and Hartnett {1982), Shenoy and
Mashelkar (1982), Crochet and Walters (1983), Shenoy (1986), Irvine, Jr. and Karni
(1987), Andersson and Irgens (1990) and Ghosh and Upadhyay (1994).
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