Course Syllabus
Heat Transfer I 
For Mechanical Engineering-undergraduate level
Required Knowledge
· Thermodynamics II
· Fluid Mechanics II

· Engineering Mathematics
· Computer Programming
Reference Texts 
· Fundamentals of Heat and Mass Transfer by Incropera, DeWitt, Bergman, Lavine

· Heat Transfer by Jack P. Holman
· Heat Transfer: A Basic Approach by M. Necati Ozisik
· Heat and Mass Transfer by P.K. Nag 
· Fundamentals of Engineering Heat and Mass Transfer by R.C. Sachoeva  
· Principles of Heat Transfer by Massoud Kaviany 
· Heat Transfer, Principles and Applications by Dr. Khoshnoodi and Dr. Noei
Course Policies 
The class is held in two meetings, 4 hours, for each week. Attendance at all class meetings is required. 
Method of evaluation

· Homework
· Quizzes 

· Midterm exam (After chapter 3 can be taken)

· Final exam
· Attendance at class
· Participate in class discussions
Assignments 

a) Introduction to Heat Transfer
· Concepts of thermodynamic 

· Concepts of the conduction heat transfer mechanism

· Concepts of convection heat transfer mechanism

· Concepts of radiation heat transfer mechanism

· Concepts of conservation laws in heat transfer

· Concepts and methods of heat transfer modeling

· Applications of heat transfer
b)  Conduction Heat Transfer
· Concept of conduction heat transfer in macro and micro scales
· Effective parameters in conduction heat transfer 

· Effect of each parameter in conduction heat transfer 
· Concept of Fourier's law in conduction heat transfer mechanism

· Effective parameters in calculating conductive heat transfer coefficient 

· Techniques of heat transfer modeling in engineering and methods for solving heat conduction problems
c) Steady 1-D Conduction Heat Transfer

· Simulation of 1-D conduction heat transfer
· 1D conduction heat transfer with and without heat generation
· Applications of extended surfaces in conduction heat transfer
d) Steady 2-D Conduction Heat Transfer

· Solving methods in steady 2-D conduction heat transfer

· Analytical solution methods for steady 2-D conduction heat transfer
· Numerical methods in steady 2-D conduction heat transfer
e) Transient Conduction Heat Transfer

· Introductory transient conduction heat transfer
· Analytical solution methods for transient conduction heat transfer
· One direction temperature systems and their applications and methods for solving transient conduction heat transfer

· Numerical methods in transient 1-D and 2-D conduction heat transfers
· Heisler charts

f) Convection Heat Transfer
· Introductory convection heat transfer

· Governing equations in convection heat transfer with fluid flow
· Techniques for modeling and simplification of convection heat transfer equations with momentum transfer
· Relationships between momentum and energy
· Important non-dimensional parameters in fluid flow and heat transfer 
· Concepts of hydrodynamic and thermal boundary layers
· Analytical solution methods for convection heat transfer
g) External Convection Heat Transfer
· External fluid flow
· Analytical models for investigating convection heat transfer
· Techniques for modeling and simplification of external convection heat transfer
· Analytical models and empirical relationships for investigating convection heat transfer with fluid flow
· Empirical relationships for calculating Nusselt number in convection heat transfer with fluid flow in Cartesian, cylindrical, and spherical coordinate systems

h) Radiation Heat Transfer
· Radiation heat transfer mechanisms
· Modeling and relationships for radiation heat transfer
· Applications of radiation heat transfer
· Calculation of radiation heat transfer rate between surfaces in simple and general cases
i) Heat Transfer in Heat Exchangers
· Introductory heat exchangers
· Empirical relationships and diagrams for studding heat transfer in heat exchangers 
· Applications of heat exchangers
