


Infrared Theory  



Heat Transmission

• In Measurement/manufacture: 

Temperature – most measured variable

• Heat transmitted by:-

Conduction

Convection

Radiation
Here we are concerned with radiation



InfraRed Discovered

In 1800 Sir William Herschel tested the relationship of radiated heat and light.

He split white light into a spectrum and, masking all the colours but one, 
measured the individual temperatures of each color. 

He found the red end of the spectrum was hotter than the violet end, but also 
found that an area where he could see no colour, next to the red end of the 
spectrum, was hotter than the rest of the spectrum. 

He called this invisible area infrared or "below the red". 
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Emissivity - ε

• Emissivity (ε) is the ratio of energy radiated by an object to the energy 
radiated by a perfect radiator or blackbody.

• A Black Body has an ε of 1.

• Other objects have ε of less than 1.

• All ε values are between 0 and 1.



Kirchhoff’s Law

• The imager “sees” all three components

• The sum of the radiation leaving the surface of an object = 1

e t r

e+ t+ r= 1
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Rule of Thumb

Emissivity + reflectivity + transmissivity = 1

Objects with   

Low emissivity

usually have

High reflectivity

(as few common materials transmit IR)



Emissivities

Typical emissivities:

• 0.98 = Carbon - filed surface 

• 0.64 = Iron - cast oxidised

• 0.05 = Aluminium - polished sheet 

• Temperatures of low emissivity objects are difficult to measure 
accurately
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