
����������	�
�����
�����
�������
����������������

�����



• Absolute photometry required because there is no bare lamp to compare to

• Typically the heat sink is integral to the luminaire

• Efficiency claims can be exaggerated when using relative photometry since 
the bare LED or PCB (without heat sink) will produce much less light due 
to thermal losses
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• Goniophotometer measures 
directional intensity

• This is used for luminance, 
zonal lumens and candlepower 
curves
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• Integrating sphere measures 
total luminous flux (non-
directional) and also provides 
color information (CCT, CRI, 
SPD)�
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• LEDs are more directional than traditional point sources

• Higher luminaire utilization efficiency can offset higher 
efficacy of existing sources



• You must take into account thermal, electrical and optical 
losses

• Example:

– 100 lumens = Raw LED Package @ 25° C Tj

– 85 lumens (- 15%) Thermal losses @ 80° C Tj
– 77 lumens (- 10%) Secondary optics

– 65 lumens (- 15%) Driver losses 

– LED consumes 1.2W 

– System efficacy = 54 lm/W
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• IESNA LM-79 – Electrical and Photometric Measurements 
– Method for performing uniform and reproducible 

measurements of total luminous flux along with electrical 
power consumption, luminous efficacy (lumens per watt), 
and chromaticity

• IESNA LM-80 - Lumen Depreciation (Lifetime) Test Method
– Industry standard procedure for measuring lumen 

maintenance
– The LM-80 protocol tests LEDs at the component level 

(device, array or module) rather than the luminaire level 
– Lumen depreciation (Life) determined by in-situ temperature 

measurements of LED package, module or array and power 
supply/driver

• Tests conducted by Nationally Recognized Testing Laboratories 
(NRTLs), recognized as qualified by OSHA
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• Tests conducted by Nationally Recognized Testing 
Laboratories (NRTLs), recognized as qualified by OSHA

• LRC – ASSIST recommends (Alliance for Solid-State 
Illumination Systems and Technologies)�

– Recommendations to the LED and lighting communities 
about issues important for the reliable performance of 
LED lighting and its comparison to other light source 
technologies

– ASSIST recommendsmethods call for testing products 
under conditions similar to those found in the application 
environment 

• DOE CALiPER program (Commercially Available LED 
Product Evaluation and Reporting)�

– Unbiased testing of commercially available SSL products 
for general illumination
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Wooh! Hooh!  You made it!  Now you can spec those LED projects and 
products with confidence!

I need to thank the following for their assistance and permission in bringing 
you this presentation:

• Philips
• Lightolier

I came across this wonderful image while preparing this 
presentation.  It is by Vilhjálmur Ingi Vilhjálmsson – aka ‘Villi’, a 
very talented graphic designer from Reykjavík, Iceland.  I have 
been unable to get in touch with him to get permission to use 
this photo so I hope that he doesn’t mind.  See more of his great 
work at: http://www.flickr.com/photos/villiv/


