
  

 

3-PART TINSSL WEBINAR SERIES: 

UNDERSTANDING AND EVALUATING LM-79 AND LM-80 


TEST REPORTS FOR SSL TECHNOLOGY
 

Day 1: Understanding & Evaluating LM-79 Reports 
August 10, 2010: 12:00 - 1:30pm EST 

Day 2: Understanding & Evaluating In Situ TMP & LM-80 Reports 
August 11, 2010: 12:00 - 1:30pm EST 

Day 3: Walking Through Examples of Real LM-79 & LM-80 Reports 
August 12, 2010: 11:00am - 12:30pm EST 

Hosted by the U.S. Department of Energy and Northeast Energy Efficiency Partnerships 



Northeast Energy Efficiency PartnershipsNortheast Energy Efficiency Partnerships 
www.neep.org 
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DOE Technical Information NetworkDOE Technical Information Network 

“One & Done” Connection to DOE’s SSL Work
 
•• DOE's Technical Information Network for Solid StateDOE s Technical Information Network for Solid-State 

Lighting (TINSSL) increases awareness of SSL 
technology, performance, and appropriate 
applicationsapplications. 

•	 TINSSL members receive regular updates on 
technical progress of SSL technologies, upcoming 
meetings and events that address market issues 
related to SSL, and outreach materials developed for 
target audiences. 

• Coverage includes: 
–	 CALiPER 
–	 Gateway DemonstrationsGateway Demonstrations 
– Lighting Facts 
– L Prize 3 



www.designlights.org 
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Day 1: 
Understanding and Evaluating 
LM-79 Reports 

Jason Tuenge 

Kelly Gordon 
Three‐Part TINSSL Webinar Series: 

Understanding and Evaluating 
Pacific Northwest National Laboratory 
August 10, 2010 

Understanding and Evaluating 

LM‐79 and LM‐80 Reports 



 

 

LM-79 Scope 

•	 …“LED-based SSL products with control electronics and 
heat sinks incorpporated,  [  , […]] devices that reqquire onlyy AC 
mains power or a DC voltage power supply to operate.” 
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LM-79 Scope 

•	 Addresses test conditions and measurement methods 
oo Spectral power distribution (mW/nm)Spectral power distribution (mW/nm) 
 Typically via integrating sphere 
 Derived: CCT, Duv, CRIuv 

 New: CQS 
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LM-79 Scope 

•	 Addresses test conditions and measurement methods 
oo Luminous intensity distribution (candelas) Luminous intensity distribution (candelas) 
 Only via goniophotometer 
 Derived: zonal lumens, BUG 
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LM-79 Scope 

•	 Addresses test conditions and measurement methods 
oo Electrical input (volts amperes watts)Electrical input (volts, amperes, watts) 
 Derived: efficacy (lm/W) 

o Total luminous output (lumens))p (  
 Interpolation required for gonio data 

www.ssl.energy.gov 9 | Solid-State Lighting Program 



 

LM-79 Scope 

•	 Does not address measurement or determination of 
oo LED drive currentLED drive current 
 As opposed to driver input current 

o In situ opperatingg tempperature 
 See ISTMT 

o Lumen or color maintenance 
 See LM-80 

o Useful/rated lifetime 
 AAwaiti  iting TM-21…TM 	  21 
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LM-79 Scope 

•	 Does not standardize report format or content 
oo Spatial and spectral data may not be in same report Spatial and spectral data may not be in same report 
 Can be just spatial (BUG) or just spectral (CCT) 
 Manufacturers often unaware data is incompplete 

o Reports generally don’t indicate make/model info for 

LEDs integrated into lamp or luminaire 

W ld b f l i l ti b i d LM 80 b Would be useful in evaluating submitted LM-80, but 
test lab probably not able to determine 
 Even close-up photos of LEDs in off state  Even close up photos of LEDs in off state 

wouldn’t necessarily give positive identification 
o	 Reports may include off-state power draw if requested 
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LM-79 Content (Suggested?) 

•	 “Typical items reported” 
oo Date and testing agency Date and testing agency 
o Make/model info 
o Rated electrical values and nominal CCT 
o Hours of operation prior to measurement 
o Total operating time during testing 
o Ambient temperature 
o Operating position/orientation during test 
o StStabilibilizatition titime 
o Photometric method/instrument 
oo Designation/type of reference standard/source Designation/type of reference standard/source 
o Correction factors applied 
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LM-79 Content (Suggested?) 

•	 “Typical items reported” (continued) 
oo Measurement geometries and/or reflectances Measurement geometries and/or reflectances 
o Measured total luminous flux 
o Measured inpput watts, ampperes, and voltagge 
o Luminous intensity distribution 
o Color quantities 
o Spectral power distribution 
o Bandwidth of spectroradiometer 
o E i  tEquipment usedd 
o Statement of uncertainties 
oo Explanation of any deviation from standards Explanation of any deviation from standards 

www.ssl.energy.gov 13 | Solid-State Lighting Program 
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LM-79 Content 

designlights.org/solidstate.manufacturer.requirements.php
 

• DLC QPL Technical Requirements Table v1.4 
o Items covered byy LM-79 
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LM-79 Content 

•	 Spatial distribution data 
oo Sometimes requires hand-calculationsSometimes requires hand calculations 

www.ssl.energy.gov 15 | Solid-State Lighting Program 



   

LM-79 Content 

•	 Colorimetry 
oo (x y) or (u’ v’) coordinates (x,y) or (u ,v )  coordinates 
o CCT and Duv 

Planckian 
(blackbody) 

locus 
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LM-79 Content 

•	 Colorimetry 
oo ANSI NEMA ANSLG C78 377-2008ANSI_NEMA_ANSLG C78.377 2008 

www.ssl.energy.gov 17 | Solid-State Lighting Program 



 

LM-79 Content 

•	 Colorimetry 
oo ANSI NEMA ANSLG C78 377-2008ANSI_NEMA_ANSLG C78.377 2008 
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LM-79 Content 

•	 Colorimetry 
oo ANSI NEMA ANSLG C78 377-2008ANSI_NEMA_ANSLG C78.377 2008 

(Flexible CCT) 

www.ssl.energy.gov 19 | Solid-State Lighting Program 



     

 

      

LM-79 Content 

•	 Absolute and relative photometry 
oo Relative photometry traditionally considered adequate Relative photometry traditionally considered adequate 

for other (non-SSL) technologies 
 Lamp, ballast and luminaire treated separately 
 Luminaire output and efficacy a function of
 
 Luminaire efficiency 
 R t d l  l Rated lamp lumens 
 Ballast factor 

 Reduces # of lamp luminaire combinations that Reduces # of lamp-luminaire combinations that 
must be tested 

 Over 100% efficiency for some T5HO luminaires?! 
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LM-79 Content 

•	 Absolute and relative photometry 
o	 “Traditional [relative] luminaire photometry [relative] luminaire photometry
o	 Traditional 

methods do not work for SSL products […] 
LED lamp sources are not designed to be 
remo ed from the l minaire ” removed from the luminaire. 

o	 Absolute photometry required due to significant 
deppendence on thermal managgement 
 Hence the heat sinks often visible on LED 

products 
 No standard means of determining/using 


rated “lamp” lumens for LED sources
 

 Efficiency isn’t calculated – only efficacy only efficacy Efficiency isn t calculated 

www.ssl.energy.gov 21 | Solid-State Lighting Program 



        

      

        

Product Groups/Families 

•	 So test every possible variation?...  
oo “If a manufacturer offers the same luminaire with If a manufacturer offers the same luminaire with
 

different correlated color temperatures (CCTs), 
ENERGY STAR will allow those products to be 
gro ped together so long as the LED grouped together, so long as the LED 
package(s)/module(s)/array(s), drive current, 
electronics, and thermal management are otherwise 
identical. At a minimum, manufacturer must submit one 
set of LM-80, In-situ Temperature Measurement Test 
(ISTMT), and LM-79 test results applicable to the (ISTMT), and LM 79 test results applicable to the 
product version with the lowest CCT.” 
 Variations in optics/distributions are allowed
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Product Groups/Families 

•	 Creating Product Groups 
oo Manufacturers will define the product group and Manufacturers will define the product group and 

identify the specific model used for testing to represent 
the entire group. When choosing this test sample, DOE 
ad ises applicants to choose the ariation hich illadvises applicants to choose the variation which will 
have the most difficulty meeting the ENERGY STAR 
criteria. 
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Product Groups/Families 

•	 Further clarification of allowable test-sharing per DLC QPL 
“Product Familyy” criteria 
o	 Same LED chip as tested/accepted model except with 

different phosphor that produces a higher CCT than 
the tested/accepted modelthe tested/accepted model 

o Exterior housing has a different color
 
oo Refrigerated case end-mounted model that is
 Refrigerated case end mounted model that is 

symmetric with the opposite end-mounted model 
 “Left” distribution passes if “right” passes 

www.ssl.energy.gov 24 | Solid-State Lighting Program 



LM-79 Checklist 

 Report produced by a qualified test lab 
www1 eere energy gov/buildings/ssl/test labs htmlwww1.eere.energy.gov/buildings/ssl/test_labs.html 

(Eventually NVLAP) 
 Data manippulation by supplier appppears unlikelyyy pp 
 PDF is preferred 
 Test lab letterhead (original) 

www.ssl.energy.gov 25 | Solid-State Lighting Program 



     

 

LM-79 Checklist 

 Consistent with submitted product and cutsheet* 
 Catalog number is complete and unique  Catalog number is complete and unique 
 No text not clarified by cutsheet 

 Product descripption 
 Input current, voltage, and wattage 
 Number of LEDs and/or drive current 
 CCT 
Optical distribution appears to be worst-case 
 N th  No thermall managementt not  i  t indi  dicattedd on cuttshheett 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 No apparent errors attributable to manual entry 
• Efficacy & power factor are relatively new to reports Efficacy & power factor are relatively new to reports 

and may not have been generated automatically 

753.7 lm / 16.43 W = 45.9 lm/W
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To Be Continued… 

 Locate the following 
 ISTMT & LM-80 Reports  ISTMT & LM 80 Reports 

•	 Needed for ENERGY STAR Option 1 compliance 
path for lumen and color maintenance 

•	 Not needed for Option 2, which substitutes two 
LM-79 tests
 

oo One at 0 hours (per usual)
 One at 0 hours (per usual) 
o	 Another after 6,000 hours of operation per 

ENERGY STAR reqquirements 
 Rated drive current as indicated on product cutsheets 

by manufacturer of luminaire or integral lamp 
 Final punch 
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Thank you! 

Questions?
Quest 
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