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Radiation is the transfer of energy by 
electromagnetic waves

RADIATION 
(Thermal Radiation)

While the transfer of energy by conduction or convection 
requires of a material medium, radiation does not.





Spectrum of Electromagnetic Radiation

Figure Credit: Bergman, Lavine (2017) Fundamentals of  Heat and Mass Transfer, 8th Ed.



All of the incident 
radiation is 
absorbed by 
black body

Black body emits all possible radiation





In addition to emission, the surface of a body has a

capacity for absorbing all or part of the radiation

emitted by surrounding surfaces and falling on it.

Credit: Bergman, Lavine (2017) 
Fundamentals of  Heat and Mass 
Transfer, 8th Ed.



RADIATION TO A SMALL OBJECT FROM ITS SURROUNDINGS

Stefan-Boltzmann Equation:

Total emissivity of the surface
Credit: Bergman, Lavine (2017) 
Fundamentals of  Heat and 
Mass Transfer, 8th Ed.



Table Credit: Geankoplis, CJ 
(1993) Transport Processes and 
Unit Operations,3rd Ed.




