LIGHT – PART 4 – FORMULAE and TERMINOLOGY
[image: http://www.revisionworld.co.uk/files/spectrum%20copy.jpg]
1. The waves travel in straight lines unless affected by:
1. Reflection
2. Refraction  
3. Diffraction. 
Law of reflection: 
Angle of incidence = Angle of reflection



2. REFRACTION: For materials with indices of refraction n1 and n2, the angle in the first material θ1 determines the angle in the new material θ2 as follows:

SNELLS LAW:

[image: n_1\cdot\sin(\theta_1) = n_2\cdot\sin(\theta_2)\, ]


3. One Steradian (ω) is that solid angle at the centre of a sphere which cuts an area on the surface of the sphere equal to the size of the radius squared. 
A complete sphere contains 4 π steradian.

Efficiency:

[image: http://www.crystalblue-leds.com/files/3372751/uploaded/FAQ-3%20Bulb%20Lumen%20Compare%20Graphic.jpg]

4. Luminous flux and intensity are related by the following formula:-
	I = F /ω 
Where: I = intensity of the source (candela)
          F = luminous flux emitted by the source (lumen)
         ω = solid angle containing the flux (steradian) 

5. Flux (The rate of Flow in Lumens) = Intensity x 4 π

6. Illuminance (E) is the density of luminous flux reaching a surface.

      Unit: lux (lx) 
Note: 1 lux = 1 lumen/m2 
	
E = F / A
Where E= Illuminance on surface (lm/m2)
          F = total flux reaching surface (lumen)
          A = area of the surface (m2)


7.  Illuminance :      E = I / d2
Where E = Illuminance of that surface (lm/m2)
           I = intensity of a point source (cd)
           d = distance between source and surface 
   
[image: http://www.sciencebuddies.org/mentoring/project_ideas/Photo_img039.jpg]


8. Lambert’s cosine law states that the Illuminance falling on any surface
     depends on the cosine of the light’s angle of incidence, θ 


Eθ = I   x cos θ      
      d2

Where Eθ = Illuminance at that surface (lm/m2)
           I = intensity of source (cd)
           d = distance between source and surface (m)    
           θ = angle between direction of flux and the normal
         
9. Daylight Factor is the ratio between the actual Illuminance at a point inside a room 
     and the Illuminance possible from an unobstructed hemisphere of the same sky. 
[image: http://personal.cityu.edu.hk/~bsapplec/Fire/Image204.gif]
10. Daylight factor reaching a particular point in a room, is made up of 3 principal 
Components:-
	DF = SC + ERC + IRC

Where 
DF = daylight factor
SC = sky component 
     = light received directly from sky
ERC = externally reflected component
        = light received directly by reflection from buildings and landscape 
             outside the room
IRC = internally reflected component = light received from surfaces inside the room

11. Colour temperature, expressed on the Kelvin scale (K), is the colour appearance of the lamp itself and the light it produces. 

12. To describe the optical efficiency of a luminaire, Light Output Ratio (LOR) can be used.

[image: ]
13. The Lumen Method of Lighting Design
The number of lamps is given by the formula:
E x A   	
N =	
F   x UF x LLF



[image: ]



14. Room Index is part of the Utilisation Factor..
 
Room proportions are described by a Room Index (RI) which is given by:
 
	RI = (L x W) / (Hm (L + W))
 
Where	L    = Length of the room
	W = Width of the room
	Hm = Height of the luminaire measured from the working plane such as top surface
                       of a desk.

15. Spacing / Layout of the luminaires

For fluorescent tubes in diffusing luminaires,	Smax = 1.5 x Hm 
 
For filament lamps in direct luminaires, 	Smax = 1.0 x Hm 
 
Where 
	Smax = maximum spacing between fittings
	Hm   = Height of the luminaire measured from the working plane such as top
 	             surface of a desk.
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