Radiation Heat Transfer 

For Mechanical Engineering-Postgraduate Level

Required Knowledge

----

Reference Texts 
· Thermal Radiation Heat Transfer, Fifth Edition, by R. Siegel, J.R. Howell 

· Essentials of Radiation Heat Transfer by C. Balaji

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

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

a) Introduction to Radiation Heat Transfer
· Definitions

· Importance of radiation heat transfer
· Intrinsic problems of radiation heat transfer 

· Electromagnetic radiations
b) Black-Bodies Radiation
· Definition and properties of black-bodies
· Emission properties of black-bodies
· Optical properties of real bodies
· Relationships of optical properties

c) Shape factor with uniform diffuse radiation 

· Enclosure theory and usage of shape factor

· Shape factor between two surfaces
· Methods for calculating shape factor 
d) Radiation Heat Transfer in an Enclosure with Black and Gray Surfaces
· Radiation heat transfer between black surfaces

· Radiation heat transfer between diffuse surfaces
· Radiation heat transfer analysis for differential elements (very small surfaces)
e) Radiation Heat Transfer Between Non-Gray and Non-Diffuse Surfaces
· Enclosure theory for non-diffuse surfaces
· Directional-gray surfaces

· Properties of surfaces with directional dependence
f) Combination of Radiation with Conduction and Convection in Boundaries
· Energy relationships and boundary conditions

· Radiation with conduction

· Radiation with conduction and convection

g) Methods for solving radiative transfer equation 
· Limiting cases for thin and thick optical materials
· Usage of the average absorption coefficient

· Differential method

· Monte Carlo method for participating media
· Finite element method
