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Abstract

In this thesis a numerical investigation of three-dimensional
incompressible laminar forced convective in curved duct with both base
fluid and Nanofluids are considered to enhance both flow and heat
transfer. A uniform and constant heat flux is imposed on the bounding
walls. The flow is treated as hydrodynamically fully developed and
isothermal. The software Gambit 2.3 is used to drawing and meshing the
geometrics studied. The continuity, momentum and energy equations
were discredited by means of a finite volume technique and the SIMPLE
algorithm scheme was applied to link the pressure and velocity fields
inside the domain. A three-dimensional developing flow and heat transfer
were solving by using FLUENT 6.3 code and FORTRAN 90 code.

At the first: the effect of a curve duct on the flow and heat transfer are
investigated. In the present work the influences of Dean number in the
rang 6.5938 < Dn < 659.38 , aspect ratio a and curvature ratio y in the
rang 1/3 <o <3 and 0.21739 <y <1 respectively were investigated on
flow and heat transfer enhancement. Thermal study includes average
temperature, bulk temperature, average and bulk Nusselt number, while
the flow includes graphical representation of uf, ur, and uz velocities
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components, average static pressure and the average friction coefficient
of fluid near walls. The results found that the surface temperature and
fraction factor are decreased with increases in secondary as a results of
increasing Dean number. The Nusselt number and pressure drop are
increased as Dean number increased. The Nusselt number is increased as
curvature ratio y increased and aspect ratio o decreased.

At the second: the effect of the nanofluid on the flow and heat transfer
are investigated with two types of Nanofluids. TiO2 and A1203 as
nanoparticles concentration inside H2O in the range of 0 < ¢ < 5% and
diameter in the range of 20< dp <60 nm were used. The Nusselt number
and velocity are increased while pressure drop and fraction factor are
decreased as ¢ increased and dp decreased. In addition, it is inferred that
the heat transfer coefficient enhanced by using TiO2 Nanofluids
compared with the AI203 Nanofluids.

The numerical results were compared with other pervious experimental
and theoretical results and get a good agreement.
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