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Agenda 

ÁLighting; LEDs 

ÁDaylight Redirecting Film 

ÁHVAC 

ÁVariable Refrigerant Flow (VRF) Systems 

ÁCondensing Gas RTUs 

ÁDirect-Contact Water Heating 

ÁFault Detection & Diagnostics 

ÁEnergy Data Analytics 

ÁCloud-based Smart Thermostats 

ÁPlug loads 

ÁLiquid CO2 Textile Cleaning 

ÁGas Condensing Unit Heaters 

ÁMiscellaneous Potpourri 
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Lighting 
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Current Status of LEDs 

ÁHigh cost; performance and quality getting better 

ÁIncreasing number of products 

ÁGood applications today: outdoor, refrigerated cases, 

warehouses, task lighting, troffers 

ÁTough applications where thermal management a 

challenge especially in tight spaces 

ÁLots of pressure and misleading                 

information from manufacturers                             

and sales reps 

ÁSome dimmer compatibility issues 
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LEDs: The Big Picture 

ÁLEDs may cut lighting energy use 

by 1/3 by 2025, and account for 

>50% of light produced (per DOE) 

ÁGlobal growth projection for 2014: 

68% YoY; 72% in North America 

Á70% of lighting business by 2020  

Á60-watt replacement lamp cost: 

was $50, now under $10  

ÁHigh-bay costs fell 30% to 50% in 

one year 

 

 

Source: Philips 
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LED Performance Up, Costs Down  

Since 2009:  

Å Efficacy doubled  

Å Costs dropped 85% 

Å Number installed 

grew from 400,000 

to 49 million 
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Application 2012 penetration 

(%) 

Number installed 

(millions) 

Troffers and tubes <0.1 0.7 

High-bay <1 0.3 

A lamps <1 19.9 

Downlights <1 5.5 

Parking lots 1 0.2 

Streetlights 2 1 

Directional 4.6 11.4 

MR16 10 4.8 

LEDs in Common Applications 

Data from DOE, Adoption of Light Emitting Diodes in 

Common Applications 
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LED Troffers Are Coming of Age 

Troffers are the most 

common fluorescent 

fixture:  

ÁOperate 10.5 hours/day 

ÁContribute to peak load 

ÁDraw 25 to 113 watts 

ÁMillions of installed fixtures 

Á42% of lighting energy 

Á~87 terawatt-hours per year 

 

 

 

 

© E Source 
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Why LEDs for Troffers? 

ÁPerformance improving, 

prices falling 

ÁBetter efficacy than 

fluorescents 

ÁMore controllable, longer life 

Á2012: 700,000 installed 

(40,000 in 2010) 

ÁSupported by DOE study: 
http://apps1.eere.energy.gov/buildi

ngs/publications/pdfs/ssl/caliper_re

cessed-troffer_2013.pdf  

 

© E Source 

http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_recessed-troffer_2013.pdf


www.esource.com  ||  © 2014  E Source 10 

DOE Conclusions 

Troffers: can compete 

on efficiency, life, and 

quality 

 

  

 

Tubes: have problems 

with dark spots, glare, 

efficiency, and safety 

[but tubes are getting 

better] 
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A Wealth of Products 

ÁDesignLights Consortium 

Qualified Products List (QPL)  

Á>900 products 

Áhttp://www.designlights.org/QPL/ 

ÁMinimum requirements 

ÁAt least 85 lumens per watt 

Á50,000-hour life 

Á5-yr warranty 

Source: Finelite 

Source: GLT 

Source: GE Lighting 
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Tubular LED Products 

ÁCree: UR Series 

ÁInstalls in 10 minutes 

ÁMagnetic attachment 

ÁQuick-connect wiring 

ÁGood light distribution 

ÁCRI 80, 102 lm/W, 50,000 

hour life, 7-year warranty 

ÁExternal driver 

ÁUL label 

ÁEstimated cost: <$100 

 

 

Source: Cree 
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LED Replacement Tube - What Weôve 

Been Waiting For? 

ÁPhilips InstantFit LED  

ÁFits in T8 sockets; uses existing 

instant-start EB 

Á83 CRI; 40,000 hr; 95-116 lm/W 

Á$24 to $39 

ÁConcerns 

ÁPersistence of savings 

Á12.5 to 20 W, only 1300-2100 lm 

ÁExternal ballast/driver runs cooler so 

more output 

ÁPhotometric distribution likely different Source: Philips 
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High performance T8 InstantFit LED 

CRI 80s 83 

Life, hrs 24,000-75,000 40,000 

Efficacy, lm/W 98 95-116 

Cost, $ 5 24-39 

Comparing Fluorescent T8 with 

InstantFit 

Source: E Source Note: different definitions of ñlifeò for LEDs, fluorescents 
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LEDs replace CFLs in recessed cans 

ÁThe Helen Lamp, Lunera 

ÁReplaces pin-base CFLs 

(26, 32 or 42 W) 

ÁUses existing 4-pin e-

ballast 

ÁNo dimming 

ÁSpecs: 

Á13W/900 lm 

Á84 CRI 

Á50,000 hr. life 

Á2700, 3000, 3500, or 4000 K 
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More About Helen 

ÁCost: $40-45 

ÁSeveral utilities have paid 

prescriptive rebates 

ÁE.g. PG&E, happy university 

user 

ÁConcerns:  

ÁNo dimming: coming soon 

ÁPersistence of savings 

ÁQuantity of light 

ÁLimits on compatible 

ballasts: more coming 

ÁNo DLC category, but LDL 

listed 
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Look ma, no fins! 

ÁPhilips SlimStyle 

ÁRing of LEDs distributes 

light and dissipates heat 

Á60W eq: 10.5W/800 lm 

ÁLow price ($9.97)  

Á80 CRI, 2700 K 

ÁDimmable 

Á25,000 hrs  

ÁLess shelf space; less 

shipping volume and 

weight 
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  Cree Philips SlimStyle 

Power (W) 9.5 10.5 

Efficacy (lm/W) 84 76 

Life (hrs) 25,000 25,000 

Color Temp (K) 2700 2700 

CRI 82 80 

Dimmable Y Y 

Price ($) 12.97 9.97 

Warranty 10 yr 3 yr 

Shape  bulb disk 

Comparing 60W Equivalent Lamps 

Source: E Source 
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LEDs with Advanced Controls  

LEDs easier to control than HID or fluorescent 

ÁA new approach to wireless lighting control 

ÁInstant response 

ÁLamp life not decreased by frequent on/off cycling 

ÁOptions for individual control 

ÁEasy to dim; dimming may increase lamp life 
ÁCheck for compatibility; some problems with incandescent dimming 

ÁCan change color temperature 
ÁMimic incandescent dimming 

ÁHealth and productivity impacts 
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LEDs: Big Savings with Controls  

Savings portion 

light
source

controls

ÁDaylight dimming, occupancy sensing, 

task tuning, scheduling by zone, flexible 

zones, monitoring status, demand 

response 

ÁkWh: 50% to 90% reduction 

ÁkW: 50% to 80% reduction 

ÁBest paybacks with long hours, little 

existing controls, and big savings per 

fixture; good in industrial/warehouse 

ÁLonger paybacks in office buildings 

(shorter hours, already doing daylight 

dimming, occupancy sensing) 
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LEDs: Good Application for Industrial 

& Warehouse Facilities 

ÁMany 250W to 400W HID systems 

ÁLong operating hours (6,000 to 

8,760 hrs/year) 

ÁFew have occupancy sensors or 

daylight harvesting due to re-strike 

requirements associated with HIDs 

ÁIndividual fixture control easier to 

justify 

ÁOriginal lighting system often does 

not align with current facility usage 

patterns 

ÁExpected savings over 80% 
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LED High-Bay Case Study: Ace Hardware 

Á44,800 sq ft section of 

warehouse 

ÁBaseline: metal halide, no 

automatic controls 

ÁInstalled: Intelligent LED 

fixtures 

ÁNetworked, software, 

sensors, wireless 

communications 

Á93% energy savings (50% 

light source, 43% controls) 

Á3.6 yr payback 

 

 

Source: Digital Lumens 

Project with PG&E, CA ETCC; 

Digital Lumens 

Report available online at: 
http://www.etcc-

ca.com/sites/default/files/reports/ET12PGE3361%

20LED%20High-

Bay%20Lighting%20and%20Controls%20Assess

ment.pdf 
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Courtesy: Digital LUmens 

Putting Light Where Itôs Needed 
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Daylight Redirecting Film 
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Whatôs the Matter with Daylighting? 

Courtesy: National Renewable Energy Laboratory 
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Old Solution: Light Shelves 

© E Source 
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New Solution: 3M Daylight-Redirecting Film 

Source: Sacramento Municipal Utility District 
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How It Works 

Source: 3M 


