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WHAT SHOULD YOU LEARN


D i s c u s s  c o n c e p t s  a n d  
c h a r a c t e r i s t i c s  o f  e n e r g y -
e f f e c t i v e  l i g h t i n g  d e s i g n

L i g h t i n g  D e s i g n  B a s i c s  a n d  
Te r m i n o l o g y



LIGHTING SYSTEM DESIGN METHODS
L u m e n  M e t h o d

 A s s u m e s  a n  e q u a l  f o o t  c a n d l e  l e v e l  
t h r o u g h o u t  t h e  a r e a .   


T h i s  m e t h o d  h a s  b e e n  u s e d  f r e q u e n t l y  
s i n c e  i t  i s  s i m p l e .  

P o i n t  b y  P o i n t  M e t h o d

 T h e  c u r r e n t  m e t h o d  o f  d e s i g n  b a s e d  o n  
t h e  F u n d a m e n t a l  L a w  o f  I l l u m i n a t i o n .  


 R e q u i r e s  a  c o m p u t e r  p r o g r a m  a n d  
e x t e n s i v e  c o m p u t a t i o n .   

LUMEN METHOD FORMULA

		 	 

		 N = 	 	 F1 x A /  Lu x LLF x Cu


		 	   

where


		 N = the number of lamps required

		 F1 = the required Lux level at the task

		 A = area of the room in square metres

		 Lu = the lumen output per lamp

		 Cu = the coefficient of utilization

		 LLF = the combined light loss factor

EXAMPLE OF LUMEN METHOD
		 	 

	Find the number of lamps required to provide a uniform 
500 Lux on the working surface in a 15 x 10 room. Assume 
two 3000 lumen lamps each per fixture, and assume that 
LLF is 0.65 and CU is 70%.  	 	 	 


N           =  500 x 150 /	 3000 x 0.65 x 0.7  


 	          =  55 	 	 	 	 

The number of two-lamp fixtures needed is 28. 



 
ENERGY COST INDEX  EXAMPLE 


 For the 10,000 square metre office building looked 

at earlier, the cost of electricity is $153,200 per 

year, and the cost of gas is $52,500 per year. 	


The ECI is then $	 divided by 10,000 square metres, 

for an ECI of	  $	/square metre/year.  

It is another simple benchmark that can be used.

 It is another simple benchmark that can be used.

 
THE COEFFICIENT OF UTILIZATION (CU) 

The coefficient of utilization is a measure of how well the light 

coming out of the lamps and the fixture contributes to the 

useful light level at the work surface.  


It may be given, or you may need to find it: 


 Use Room Cavity Ratio (RCR) to incorporate room geometry 


 Use Photometric Chart for specific lamp and fixture

 
ROOM CAVITY RATIO (RCR)

RCR = 2.5 x h x (Room Perimeter)/(Room Area)  


Or, if the room is rectangular:  


RCR = 5 x h x (L+W)/(LxW)  

Where 	

L = room length 	 

W = room width 	

h = height from lamp to top of working surface



 
EXAMPLE
Find the RCR for a 10 by 15 rectangular room with lamps 

mounted on the ceiling at a height of 3 metres, and the work 
surface is a 60 cm bench.  		 	 


h         = 3.0 – 0.6 	 	 	    

            = 2.4 metres  	


RCR     = 5 x h x (L+W)/(LxW) 	 	 

             = 5 x 2.4 x (10 + 15)/(10 x 15) 		 

             = 12 x 25/150 		 

             = 2

 
PHOTOMETRIC CHART

 
EXAMPLE

Find the Coefficient of Utilization for a 10 by 15 rectangular 
room with a ceiling height of 3 metres, a ceiling reflectance 
of 70% and a wall reflectance of 50% using the photometric 
chart on the previous page. 


 The RCR from before was 2.0. Using RC = 70% and RW = 50%, 
the CU is found as CU = 0.81, or 81%
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FUNDAMENTAL LAW OF ILLUMINATION 
OR INVERSE SQUARE LAW

              E =      I  / d2

where 	

 E = Illuminance in Lux 	 

 I = Luminous intensity in lum

ens 	 

 d = Distance from light source to surface area of 	 interest in 

metres  

One Lux is equal to one lumen per square metre) 


(One footcandle is equal to one lumen per square foot)                  

 
EXAMPLE

	In a high bay facility, the lights are mounted on the ceiling 
which is 13 metres above the floor. The lighting level on the 
floor is 500 Lux. No use is made of the space between 7 
metres and 13 metres above the floor.   	 


In a theoretical sense – that is, using the fundamental law of 
illumination – what would be the light level in Lux directly 
below a lamp if the lights were dropped to 7 metres?  		 


Lux = 500 x (132/72) = 1725 Lux
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