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	Experimental and Numerical Study of Mixed Convection of Yield-Stress Fluids in a Rectangular Enclosure



	Project Description

	Convective heat transfer in rectangular enclosures is relevant to engineering applications such as solar collectors, heating and preservation of canned foods and electronic equipment cooling and energy storage and conservation. The proposed research will analyse mixed convection in a rectangular enclosure for yield stress fluids and under various wall and thermal boundary conditions. The study will involve both experimental and numerical studies. The experimental part will involve building an experimental test rig with an optically accessible rectangular geometry. Non-Newtonian fluid shear viscosity characteristics will be measured using an available TA 1000 N controlled-stress rheometer. Particle Image Velocimetry measurements of the velocity field will be obtained and thermocouples will be used for temperature field identification. Numerical simulation part will employ Fluent CFD package to characterize the three-dimensional velocity and temperature fields under various boundary condition scenarios and also conduct two-dimensional parametric studies for mixed convection using a lid-driven cavity. Finally, correlations involving governing dimensionless parameters will be developed (i.e. Nusselt number dependence on Rayleigh, Reynolds, Prandtl and Bingham numbers).

Research Objectives

The purpose of this study is to investigate mixed convection in yield-stress fluids in a rectangular enclosure. Specific objectives of the study will be:

1. Characterizing velocity and temperature fields under different thermal boundary conditions (constant heat flux and/or constant temperature at specific walls of enclosure)

2. Identifying three-dimensional temperature and flow fields under various thermal and wall boundary conditions (e.g. lid-driven cavity, i.e. case of moving higher horizontal wall)

3. Developing correlations on dependence of Nusselt number on Rayleigh, Prandtl and Bingham numbers.
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	The student will need to arrange for his/her own funding
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	Good background knowledge of Fluid Dynamics, Heat Transfer and Mathematics is required.


	Submitted by
	Dr. R. J. Poole + 

Dr. N. Chakraborty 
	Date
	23rd Sept. 2010


Ref:      � FILENAME  \* MERGEFORMAT �Researchprojects-NEW.doc�








