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Lighting Research Lighting Research CenterCenter 
Advancing the Advancing the effective effective use ofuse of 

light,light, therebythereby creating acreating a 
positivepositive   legacylegacypositivepositive legacylegacy   

for society for society and and thethe 
environment.environment. 

Founded in 1988Founded in 1988 

30,000 sq. ft. 30,000 sq. ft. nearnear NVLAPNVLAP--accreditedaccredited Rensselaer campusRensselaer campus testing laboratorytesting laboratory 

4040--60 concurrent60 concurrent 
projects in projects in fieldfield 

andand   lablab andand lablab 

revenuerevenue =
Research & Research & educationeducation 

  =   $6$6   M/yearM/year revenuerevenue == $6$6 M/yearM/year   

35 full35 full--timetime 

stafstaff
faculty andfaculty and

f stafstafff 
1515 graduategraduate 

studentsstudents 
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As of May 2014 

LED availabilityLED availability 

 ENERGYENERGY STAR ENERGY  STAR qualified:ENERGY STAR  qualified:STAR qualified:qualified: 
›› 3,800 LED bulbs3,800 LED bulbs 
›› 3,300 LED f›› 3,300  3,300 LED  fixturesixtures3,300 LEDLED fixturesfixtures 
›› Mostly residential productsMostly residential products 

 DDesesesesiigggg nLinLigggg hhtstststs CoCoCoConnsosososorrttttiiuuuum m quaquaquaqua lifilifieeddeded::
›› 4,300 LED bulbs (linear fluorescent 4,300 LED bulbs (linear fluorescent replacements)replacements) 
›› 41,600 LED fixtures41,600 LED fixtures 
›› Commercial productsCommercial products 



Retrofit applicationsRetrofit applications 
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Halogen CFL LED 

 Retail price Retail price $1 50 $1.50 $2 $2 $12$12 

Life 1,000 h 12,000 h 25,000 h 

Power 43 W 13 W 11 W 

Payback Period N/A 0.1 yr 1.5 yr 

Cost of 
Ownership 

$9/year $2/year $3/year 
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Retrofit applicationsRetrofit applications 

 Situations that favorSituations that favor  Situations that fSituations that faavvoorr 
LEDLED CCFLFLLEDLEDs over s over CFLCFLss CFLCFL LEDCFLs over LEDCFLs over LEDLEDss 
›› DownlightsDownlights & other& other ›› High temperHigh temperaturatureses 

directional  directional applicationsapplications directionaldirectional applicationsapplications 
›› DifficultDifficult--toto--reachreach 

locationslocations 
›› Circuit with dimmerCircuit with dimmer 
›› Light qualityLight quality 
›› Cold temperaturesCold temperatures 
›› Child’s roomChild’s room 
›› FrequentFrequent ›› FrequentFrequent   switchingswitching switchingswitching 
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New New construction: Upgrade to T8 or LED?construction: Upgrade to T8 or LED? 

T8 RetrofitT8 Retrofit Upfront Cost: $49Upfront Cost: $49 
2x2x F28T8, ballastF28T8, ballast ElectricityElectricity 

Fixture flux (mean) Fixture flux (mean) 3330 lm3330 lm 
Electricity  CCost:ost: 

$
Electricity   

$21.46/21.46/yryr 
Cost:Cost:

T12T12 TrofferTroffer Input power Input power 49 W49 W RelampingRelamping Cost:Cost: 
2x F40T12, 2x F40T12, parabolicparabolic troffertroffer Fixture opt. Fixture opt. efefficiency 74%ficiency 74% 

LLLLumii
$3.29/$3.29/yryr 

Fixture flux (mean) 3200 Fixture flux (mean) 3200 lmlm umiinanaiiiire ere effffffffiiiicacy cacy 66677767   llllmm//WW/W/W Energy Savings: Energy Savings: 51%51% 
Input power 99 Input power 99 WW Lamp life 40,000 hoursLamp life 40,000 hours Cost Savings: $25.1Cost Savings: $25.111//yryr 

Fixture opt. Fixture opt. efficiency 74%efficiency 74% 
LLumumiinanaiire ere effifficacy 32L i i cacy 32  ll

OROR Payback Payback Period: 2Period: 2 yrsyrs
L i i ffiffi 3232 llmm//WW/W/W LED Retrofit KitLED Retrofit Kit Upfront. Cost: $255Upfront. Cost: $255 Lamp life Lamp life 20,000 hours20,000 hours 

Fixture flux (mean) Fixture flux (mean) 3400 lm3400 lm Electricity Cost:Electricity Cost: 
Input power Input power 44 W44 W 

ElectricityElectricity   CCost:ost: 
$19.27/$19.27/yryr 

ElectricityElectricity Cost:  Cost: Fixture opt. Fixture opt. efefficiency 100%ficiency 100% RelampingRelamping Cost: $0Cost: $0 $43.36/$43.36/yryr Luminaire efLuminaire efficacy 77 lm/Wficacy 77 lm/W Energy Savings: Energy Savings: 56%56% RelampingRelamping Cost:Cost: LL70 life > life > 50,000 hours50,000 hours 
$6.50$6.50

70
// Cost Savings: $30.59Cost Savings: $30.59 yyyryr 

LED: Cree CR24 upkit with 4000 lumens 
Payback: 8.3Payback: 8.3 yrsyrs 

Assume 12h per day,  COE: $0.10/kWh 
Equipment prices as of Sept. 2013 
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New construction New construction applicationsapplications 

 Situations that favorSituations that favor  Situations that fSituations that faavvoorr 
LEDLED  llumumiil naii othth ll ii iiLEDLED l iinaiiresres othther er llumumiinanaiireress 
›› Layered lighting designLayered lighting design ›› High ambient lightHigh ambient light 
›› DimmingDimming levleveelsls ›› DimmingDimming levleveelsls 

›› Cold temperaturesCold temperatures 
›› FrequentFrequent   switchingswitching ›› FrequentFrequent switchingswitching 
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Selecting LEDsSelecting LEDs 

 Match:Match: 
›› TypTypypype of e of bulb or bulb or fixturefixture 
›› Match light Match light output output (in lumens or lm) of current (in lumens or lm) of current lightinglighting 

•• Illuminance on application Illuminance on application area area (in(in footcandlesfootcandles or or lux) is betterlux) is better 

›› Correlated  Correlated ccolorolor   temperaturetemperature   ((CCT)  CCT) in  in KKelvin›   elvin ((K)K)› CorrelatedCorrelated colorcolor temperaturetemperature (CCT)(CCT) inin KelvinKelvin (K)(K) 
›› SizeSize 
›› UL ratingUL rating 
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Selecting LEDsSelecting LEDs 

 Consider:Consider: 
›› EfficacEfficacyyyy 
›› Compatibility with dimmersCompatibility with dimmers 
›› WarrantyWarranty 
›› CRICRI›› CRICRI 
›› ENERGY STAR ENERGY STAR labellabel 
›› Thermal conditionsThermal conditions 
›› RepReplllace bb lblb hh  fflace bbuulblb wit withh ffixtureixture 
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Potential lighting issues Potential lighting issues to to avoidavoid 

 GeneralGeneral  LEDLED--specificspecific 
›› Low light levelsLow light levels ›› TThermal managementhermal management 
›› GlareGlare ›› HeaHeavier product mavier product mayy 
›› Mismatched  Mismatched oror  sagsag ›› MismatchedMismatched oror sagsag 

inappropriate CCTinappropriate CCT ›› DifDiffficult to pricult to predict lifedict lifee   
›› Poor color renderinPoor color renderingg of product “system”of product “system”gg 
›› Improper controlImproper control ›› PPotential fotential for color shiftor color shift 

commissioningcommissioning 
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Lighting controlsLighting controls 

 Occupancy sensorsOccupancy sensors 
›› Auto on and ofAuto on and offf 
›› Best Best for common areas with little sense of ownershipfor common areas with little sense of ownership 
›› UseUse   wwithith bibi level›› UseUse with  with bibi--level level  sswitchingwitching inin stairwellsstairwellslevel switching  switching inin   stairwellsstairwells 

 Vacancy sensorsVacancy sensors 
›› Manual  Manual oonn aa›› ManualManual onon, , utoauto  uto ooffffauto offoff 
›› Best Best for private areasfor private areas 

 ManualManual sswitcheswitches ManualManual   switchesswitches 
›› Inexpensive energy savings for new constructionInexpensive energy savings for new construction 
›› ConsiderConsiderConsider  Consider wirelesswirelesswirelesswireless   solutionssolutionssolutionssolutions   ffforforor  or retrofitsretrofitsretrofitsretrofits   &&&&   plugplugplugplug --ininin  in fixturesfixturesfixturesfixtures 
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Light distributionLight distribution 

 Task/ ambient lightingTask/ ambient lighting 
›› Put more light Put more light where it’s where it’s needed for tasksneeded for tasks 
›› Reduce light in Reduce light in other areasother areas 

•• ForFor   nnavigationavigation•• ForFor navigationnavigation 
•• Avoid gloomy lookAvoid gloomy look 
•• Avoid big Avoid big contrastcontrast 
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Resources and educationResources and education 

 ASSIST’s The Lighting Field Guide: Upgrading toASSIST’s The Lighting Field Guide: Upgrading to 
LEDLED ff MM lltiti ff iill HH iiLEDLEDs s ffor or MMuultilti--ffamamililyy HHousousiinngg 

 http://http://www.lrc.rpi.eduwww.lrc.rpi.edu/programs//programs/solidstatesolidstate/assist//assist/pdfpdf//multifamilyLEDGuide.pdfmultifamilyLEDGuide.pdf 
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Resources and educationResources and education 

 Lighting Patterns Lighting Patterns for Homes websitefor Homes website 
 hh ////hhttp:ttp:////www.www.ll dd // b kb kllrc.rpi.erc.rpi.edduu//patternpatternbbooookk 

 Includes multiIncludes multi--familyfamily 
 CalculatorsCalculators CalculatorsCalculators 
 LLighting and ighting and equipment guidanceequipment guidance 
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Resources and educationResources and education 

 LED lighting for contractors LED lighting for contractors interactive interactive videovideo 
 hhttp:ttp:////www.www.llrc.rpi.e / / S lh rc.rpi.edd / /l duu S l hh// f Cf C // CCh //// l d //resourcesresources//JJSSFFllasashh//LEDLEDffororCContractorsontractors//LEDForLEDForCContractorsvontractorsv 

20.20.htmlhtml 

 ReReqqqquires broadband uires broadband and and Flash Flash pppplalayyyyerer 
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Resources and educationResources and education 

 Upgrading incandescent bulbs interactive videoUpgrading incandescent bulbs interactive video 
 hhttp:ttp:////www.www.llrc.rpi.erc.rpi.edduu//resourcesresources//JS lS l hh//ll dd bb dd hh llhh //// ll dd // //JSSFFllasashh//llampupgraampupgraddeweewebbisoisodde.e.hhtmtmll 

 Requires broadband Requires broadband and and Flash playerFlash player 
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Resources and educationResources and education 

 Residential lighting seminarResidential lighting seminar 
 hhhhttp:ttp:////////www.www.llllrc.rpi.erc.rpi.edddduu//eedd/ d/ ducationucation////outreacoutreachhEEddh dh ducationucation// dd lSddentiaentialS//ResiResi lSlSeminar.asp#.eminar.asp#.UU 

3pfUV66K0I3pfUV66K0I 

 OneOne-da-day,y,y,y, hands hands--on traininon trainingggg 
 Discounts for NY residentsDiscounts for NY residents 
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Thank  Thank yyououThankThank youyou 




