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Energy efficient lighting installation is:
 one that meets the necessary lighting requirement for a 
particular application,
 consumes minimum energy, 
 needs minimum maintenance. 
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 Steps forward efficiency:

1. Choice of light source and its drive – the most efficient that can meet the desired 
requirements for the specific application. 

2. Color appearance and color rendering should be considered. Choosing the most 
appropriate pattern of white can lead to enhancement of the objects in the roomor
ambience of the space. The color rendering requirements for the specific application 
should be met. 

3. When light source is chosen its life expectancy should be taken in consideration. The 
high efficiency of the light source itself does not always lead to efficiency of the luminaire 
in which it is fitted, so also the LOR (Light Output Ratio) of the luminaires should be 
considered for maximum efficiency of a lighting system. 

4. The luminaires at a given space should be arranged in such a way that they provide 
effective illumination and are accessible at the same time to ensure easy maintenance. 

5. Another consideration that should be taken into account is the light distribution pattern 
of the luminaires. For most of the LED luminaires on the market lambertian light 
distribution is typical, while in office environment usually wide and even light 
distribution with good uniformity is aimed.
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 For investigation of the influence of the light distribution of LED luminaires 
on the efficiency of the lighting system in an office environment a typical 
premises has been used. The requirements for office spaces are given in the 
European standard for indoor lighting EN 464-1/2011 [3]. This document 
specifies the requirements for lighting solutions for indoor work places and 
their associated areas in terms of quantity and quality of illumination. 
According to this standard the task illuminance (quantitative value) in the 
office considered is set to 300lx, the illuminance of the immediate 
surroundings is 200lx and the illuminance of the background is set to 50lx. 
The quality of the lighting system is estimated through discomfort glare (UGR) 
– set to a value below 19, the requirement for color rendering index (Ra) 
should be above 80, and the uniformity of lighting (U0) should be at least 0.4. 
For evaluation of the efficiency of the luminaires considered, the Lighting 
Energy Numerical Indicator (LENI) is used [4]. 
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 The office taken in consideration has the following dimensions: length –
19.2m; width – 14.2m; height – 2.8m, area – 273.55m2, height of the work 
plane – 0.8m, the maintenance factor is considered MF – 0.8. The simulation 
of the premises is shown on fig. 1
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 From the results shown in table 1 it is obvious that the batwing light 
distribution is more effective than the lambertian or cosine. A great influence 
on the efficiency of the LED luminaires has their optical system. The greatest 
efficiency is received for luminaires with diffuse light, and again the wider the 
light distribution, the better the efficiency.

 Energy effective lighting design requires an appreciation of the characteristics 
of low energy light sources, knowledge of the levels of visual amenity required 
for different applications and close attention to optical systems and luminous 
intensity distribution curves of the luminaires.
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THANK YOU FOR YOUR 
ATTENTION!
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