
2008 ENERGY STAR® 
Lighting Partner MeetingLighting Partner Meeting

Phoenix, Arizona
February 25 - 27, 2008

New TechnologiesNew Technologies

S lidS lid St t Li htiSt t Li htiSolidSolid--State LightingState Lighting

N. Narendran, L. Jayasinghe, J.P. Freyssinier, and J. Taylor

Lighting Research CenterLighting Research Center
Rensselaer Polytechnic Institute

Troy, NY 12180

© 2008 Rensselaer Polytechnic Institute. All rights reserved.

Troy, NY 12180



AcknowledgmentsAcknowledgments

Organizers and sponsors of 2008 ENERGY STAR®

Lighting Partner MeetingLighting Partner Meeting

ASSIST Program sponsorsASSIST Program sponsors 

LRC staffLRC staff

© 2008 Rensselaer Polytechnic Institute. All rights reserved.

2



ASSISTASSIST SponsorsSponsors

© 2008 Rensselaer Polytechnic Institute. All rights reserved.

3



Program basics:
LRC b d j t t› LRC-based project to 
evaluate LEDs and LED 
systems

› 16 funding members, all 
major LED manufacturers, 
agencies in UK and Chinaagencies in UK and China

› NVLAP-accredited labs

› Publicationsub cat o s
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Industry trendIndustry trend

Growing number of LEDs and LED fixtures
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DownlightingDownlighting
Many light source technologies available 
today can cater to downlighting applications.today can cater to downlighting applications. 
› Growing number of commercial LED downlights

Incandescent
Halogen CFL LED

© 2008 Rensselaer Polytechnic Institute. All rights reserved.

6



LED Luminaire PerformanceLED Luminaire Performance

LED luminaire performance depends 
on how it is designed, built, and used.

The LED junction temperature is a 
good predictor of performance g p p
› Tj depends on drive condition and 

application environment
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Luminaire Testing Luminaire Testing 
Several commercial LED fixtures 
are being tested in 3 
environments (per ASSISTenvironments (per ASSIST 
Recommends).
› Open airp
› Non-IC
› IC

Short-term testing
› Flux and color

Long-term testing
› Lumen depreciation and life (L70)
› Color shift
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› Color shift



Flux (lumens)Flux (lumens)
Well designed luminaires maintain light output even in 
hotter environments

P l d i d l i i h th 30% l li htPoorly designed luminaires have more than 30% lower light 
output in IC-condition
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Efficacy (lm/W)Efficacy (lm/W)
Generally, system efficacy values are 30% to 50% lower 
than LED efficacy values. 

H ll d i d l i i h hi d 50
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Board Temperature (deg C)Board Temperature (deg C)
With increasing Tj the life shortens 
› generally half the life for every 10 deg C increase.g y y g
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Lumen depreciation & Color shiftLumen depreciation & Color shift
Fixture A - 26W LED Downlight
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Lumen depreciation & Color shiftLumen depreciation & Color shift
Fixture B - 26W LED Downlight
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Lumen depreciation & Color shiftLumen depreciation & Color shift
Fixture C - 12W LED Downlight
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Lumen depreciation & Color shiftLumen depreciation & Color shift
Fixture D - 30W LED Downlight
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Life (L70) seems very long.
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SummarySummary
Out of the 4 fixtures presented here only one showed 
results acceptable for general lighting, considering:
› Light output
› Efficacy
› Lumen depreciation
› Color shift over time

“ASSIST recommends” test methods were designed to:ASSIST recommends  test methods were designed to:
› Provide more useful information for selecting and using LED 

directional lighting luminaires

› Help differentiate between good and poor performing LED 
luminaires in terms of light output and life
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Thank youThank you

www.lrc.rpi.edu/programs/solidstate
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