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Luminous Flux Measurement System

The light measurement system 
consists of a 40 inch diameter 
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40” Integrating Sphere and Spectroradiometer
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CIE Chromaticity Coordinates

Requirements of LED-based luminaireq

(1) Low power consumption (the power 
consumed by the cooling solution 
reduces the luminaire efficacy)

(2) Low cost (LED chips are expensive 
and any substantial extra cost is not 
desired)

(3) C i ( h d d li h(3) Compact size (the recessed downlight 
has a limited volume) 

(4) Excellent reliability (reliability of the 
li l ti h ld b t l tcooling solution should be at least as 

good as that of LEDs)

Prototype of LED based luminaire which 
incorporates active cooling device (GE)
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PoF-based Life Prediction Model of LED Lighting Luminaire
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Cooling device reliabilityg y
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Enhancement factor

Configuration of synthetic jet • The synthetic jet  consists of PZT disk, nickel-
coated substrate and silicone rubber tendon.

• The aging of pzt disk and silicone rubber alters 
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e ag g o p d s a d s co e ubbe a e s
the cooling performance of synthetic jet.

Data Flow to Achieve Lifetime of the Luminaire

Frequency vs. Amp. Frequency vs. EFEF vs. Amp. EF vs. TjFrequency vs. Amp. Frequency vs. EFEF vs. Amp. EF vs. Tj

Power electronics
LED driver electronics 
degrades as a function

EF vs. Time
Power electronics

reliability
degrades as a function 
time, which increases the 
ripple voltage and 
subsequently decrease the 

Tj vs. Time

lumen output. 
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