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Abstract

The second law analysis of mixed convection in power-law fluids for optimization the
channel shape under the constant wall temperature and heat flux in laminar flow.
Behrang Alimohammadi sagvand

In this thesis, numerical study of mixed convection of non-Newtonian fluid in different
boundary conditions of constant temperature and heat flux is investigated along a
channel. Inlet velocity profile of channel, regarding the non-Newtonian fluid, is
considered as a parabolic profile (for Newtonian fluid, such a profile is uniform), and
temperature profile is considered uniform. The problem is assumed to be steady and two-
dimensional. The formulation of such a mathematical model is done in dimensionless
coordinates, and governing equations are resolved by means of the finite difference
method. The effect of natural convection and forced convection is also investigated in the
above mentioned conditions. Results show that forced convection in the entrance zone of
channel is conquering, whereas mixed convection in the downstream fluid is conquering.
The increase in Pr (Prantel number) results in the increase of the value of Nu (Nusselt
number). In addition, the increase of value of Pr, decrease Friction coefficient, boundary
layer thickness, and temperature. Increasing the value of Ri (Richardson), increase the
amount of heat transfer. Consequently, the values of Nu, f and terms of entropy
generation will decrease.

Increasing the power-law viscosity in constant values of Ri and Pr, results in the decrease
of the value of Nu, and also causes the increase of the value of f.

Keywords: Numerical method, Mixed convection, Mixed convection of Non-Newtonian
fluid, Vertical duct.
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