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Lighting:  The Same Game, Only Dramatically Different



“Actions by DOE, voluntary energy-efficiency 
programs, and standards organizations have 
helped the U.S. market to avoid some 
problems with early SSL products.  
Standardized testing, minimum performance 
and reporting requirements, and publication 
of testing and demonstration results have 
made it more difficult for poor-performing 
products to remain on the market, and 
rewarded manufacturers whose products 
perform well.” 

Pacific Northwest National Laboratory 
Richland, Washington 99352 



Right results, the Right way.  



There is an  
exception 
 to every 
 RULE! 





The LED Revolution….. Really? 



Just because the lamp fits………. 

……doesn’t make it the RIGHT solution! 









Manufacturer 

Consumer 





Incandescent 
 
Fluorescent 

 Compact Fluorescent 
 

 Linear Fluorescent 
  (T-8, T-5HO) 

 
Induction 
 
High Intensity Discharge 

  (Metal Halide, High Pressure Sodium) 
 
Solid State Lighting 

  (LED, OLED, etc.) 
 
 



2012    100-watt   
2013      75-watt   
2014      60-watt and 40-watt 





11-Watt LED 60-Watt A19 

Operating Hours:  3 Hours/Day 



Lamp Change: 1X   



Lamp Change: 5X   



Lamp Change: 10X   



Linear Fluorescent 



T8 Fluorescent 
90,000 Hours x 8,760 (24/7) 
 
 
 
 
 

T5HO Fluorescent 
60,000 Hours x 8,760 (24/7) 
 
 
 
 
 
 

Tubular LED 
50,000 Hours x 8,760 (24/7) 

 
 









Realistic Lifetimes 
•  Remember L70 50,000 hours? 

•  Is 150,000 hours a realistic or reasonable lifetime? 

•  At 12 hrs/day that’s over 34 years 

•  Who will still want today’s technology in 30 years ? 

•  Of course not everything gets better over 30 years 
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Where are excessive lifetimes coming from? 
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•  LED lifetime projections from LM80 and 
TM21 

•  Note the difference between Calculated 
and Reported L70 

•  Reported being 6 x LM80 duration 



Why are the Calculated Lifetimes unrealistic? 

•  LEDs that are assembled in luminaires can experience many adverse 
conditions  
•  Wide range of ambient temperatures 
•  Drive current variations – In-Rush, Surge, Dimming etc 
•  Turned on and off several times a day 
•  Thermal shock 
•  Vibrations 

First let’s consider what happens to LEDs in the REAL world 
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Then let’s consider what happens to LEDs in a TM-21 world 

•  LED lumen depreciation predictions are based on the behavior of LEDs tested 
per LM80 which 

•  Are maintained in a constant ambient 
•  Always have a perfectly controlled drive current 
•  Only get turned off 12 times 
•  Never experience vibrations and are moved gently and carefully 

 
 
 
 

•  Have a life other hard-working LEDs can only dream of 

Why are the Calculated Lifetimes unrealistic? 
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Is TM-21 flawed? 

No it is not flawed 
•  It’s much better than nothing 
•  It’s a lot quicker than testing for 60,000 hours 
•  It’s very good for comparative analyses 
•  Gives Luminaire Manufacturers confidence in the numbers 
•  Makes some sense of the LM80 data 
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Realistic Lifetimes 
So what are realistic lifetimes? 
•  That’s Application Dependent 

•  24/7 applications?    50-60k hours makes sense. 
•  4/5 applications?      10-20k hours makes sense. 
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400W Metal Halide 280W LED 

Be careful what you ask for……….. 







STOP! 

LOOK! 

LISTEN! 





Manufacturer A 

Manufacturer B 



Volumetric 
 

Parabolic 







• Dimmers 
• Occupancy Sensors 
• Daylighting Sensors 

 Controls 









45 Bi-Level Controls 











Lighting Services 

T1  Prescriptive  Approach 
  1. Customer Interaction Phase explore overall objectives and assess
      expectations. 
  2. Customer Education Phase introduce available options for general 

                     lighting applications. 
  

T2  Comprehensive  Approach 
 1. Customer Interaction Phase explore overall objectives and assess 
     expectations.   
 2. Concept Design Phase measure and achieve desired outcome. 
 3. Lighting Specification Phase meet both the design intent and 

               budgetary requirements. 
 4. Presentation Phase review the recommendation lighting system(s) 
  A. Electronic documentation of the lighting design, benefit/cost analysis, 
       lighting specifications, applicable Minnesota Power rebates, and  

                             schedules for material procurement and installation.   
 5. Sample Installation Phase for the purposes of design validation.  




