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ABSTRACT

This paper presents the effect of magnetic field on the fully
developed Newtonian fluid flow and entrance heat transfer in a square
duct taking Joule dissipation into consideration.  Dimensionless
continuity and momentum equations are solved simultaneously using
double finite Fourier transform. The energy equation is solved using
the calculated velocity taking HI thermal boundary conditions.
Analytical and numerical solutions are introduced for velocity,
temperature, the friction factor and Nusselt number. Solutions, tables
and plots are presented and they represent an important reference to
study the convergence and stability of numerical and experimental
solutions if it's needed. Comparisons between analytical and numerical
results as well as available previous results is special cases are studied
and show high accuracy and good agreement between the present and
previous results. It's observed pronounced effects of Hartmann number
on the velocity, temperature, the friction factor and Nusselt number.
It's also observed pronounced effects of Brinkman number on
temperature, Nusselt number. New results are also introduced for
relatively high values of Brinkman number.



