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Objectives:

This course is designed to prepare Mr. Mohammed Abushosha to take up research in the area of heat conduction.
Course Description:


In this course, we expect to cover the fundamental physical and mathematical concepts of heat conduction, the related models in terms of differential equations (steady and transient), and methods of solving these models using different techniques. To accomplish our goals, it is necessary to start by learning how to custom-tailor a coordinates system that is capable of hosting a problem. We will, therefore, study orthogonal curvilinear coordinates systems and derive the important expressions for the operators involved in heat conduction models. We end this course with a selection of research papers related to transient heat conduction from spheroids with concentration on spheroidal wave functions.
Credits Hours:
3
Evaluation

:
Weekly Presentation Assignments (100%).
Textbook:
M. Necati Ozisik, Heat Conduction, 2nd Edition, John Wiley & Sons Inc., 1993.
Papers:
1. P.E. Falloon, P.C. Abbott, and J.B. Wang, Theory and Computation of the Spheroidal Wave Functions, Journal of physics. A, mathematical and general, vol. 36, no. 20, pp. 5477-5495, 2003.
2. C. Niven, On the conduction of heat in ellipsoids of revolution, Phil. Trans. Roy. Soc. London, 171: 117-151, 1880.

3. R.S. Alassar, Heat conduction from spheroids, ASME Journal of Heat Transfer, vol. 121, pp. 497-499, 1999.

	Week
	Chapter
	Material

	1-2
	Material from References 1 and 2
	Orthogonal Coordinates Systems

	3-4
	Text : Chapter 1
	Heat Conduction Fundamentals

	5-8
	Text : Chapters 2, 3, 4, 8, 9, 13
	Separation of Variables in Rectangular, Cylindrical, and Spherical Coordinates; Composite Medium; Integral Transform Technique

	9-10
	Material from References 3, and 6
	Spheroids and Spheroidal Wave Functions

	11-15
	Papers 1, 2 , 3
	Research Papers on Conduction  from Spheroids, and Computation of the Spheroidal Wave Functions
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