Solid State Lighting:

Applying Today’s Mature Technologies
for Maximum Effect
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Why This Presentation?






The History and Future
of Lighting



Modern Incandescent
1915



A real game-changer with a couple
of weak points:
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Inefficient, Limited Palette, and
Short Life



1983: The Palette Expands

b

“Icing for the Cake
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The Icing Becomes the Cake







Introducing Efficiency
...with a couple of weak points:
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Limited Dimming and Light Quality



LED / Solid State Lighting
A disruptive technology that fits
with food service.
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Efficient and Long Life
Dimming and Light Quality

Extended Palette



LED Technical Considerations

Heat sinks are critical!

— heat lowers performance

— too much heat quickly destroys the led
Power supplies are critical!

— constant voltage and current

White LED will slowly color-shift to blue
— Must compensate to retain warm white

Electronics are tuned for specific LED chip
— Whole unit replaced at end of life




Poised to change the World:

LED lighting is like the PC in 1995.

light output will rise dramatically
and price will fall dramatically.



Mature Technologies
to Apply Now



Solid Choices

* High performance a-lamp
* Downlights silfl,
* And Floods

And... some “holy\grail” lamps &%
» High performance MR16 g
* Viable linear LED lamp and driver







Downlights make sense because
LEDs are a horizontal-plane
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And you can put a bit heat sink
above the celling







parking lot




The price of SSL street/parking lot
fixtures has dropped 10-fold

And the DOE has produced a good
application guide

energy.gov/eere/buildings/articles/leds-and-specification-parking-lots-lighten-energy-load






Floodlights make sense because
they have more surface area
for heat sinks than smaller lamps
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MR16 Spots

Source: http://www.soraa.com/



LED MR16 spotlights are replicating
a “point source” in a tight space.

These lamps present major technical
challenges, but a few manufacturers
have figured It out!






An SSL replacement for a
60 watt A-lamp has to be
omni-directional, affordable
and i1diot proof
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LED Replacement for
Fluorescent Tubes?
Almost there!




We installed at FSTC Lab

T8 fluoresce

www.nextlighting.com



Locating the Best Products
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Light Output/Lumens - " g
waigians negen | | [ighting facts:
number, the more light is emitted. A Prageam of e US. 0OL

Riponed &5 “Tos agrated Flux (Lursens )" oo
UN-T9 lost repont

Light Output (Lumens)

Watts Watts

Measures energy required 1o Sght

the product. The lower the wattage, the
iess energy used

Reporied as “rput Power (Wais)” on U2 report

Lumens per

Watt/Efficacy
Measures efficiency. The higher the
number, the more eficent the product.

Repone? 33 “ENCacy” on LNLTY test spport

Whao

2700 00K A500%

geand X ¢—— Brand

Color Rendering
Index (CRI)

Measures color accuracy

Coltr rendition is e efioct of e leerg's gt
SPOCUM 0n he Colr appeanance of obyects
¢—— Correlated Color

Temperature (CCT)
Measures light color

8500 “‘Cool" coions have hightt Kalvin Sinperatunes (3600-5500 KX
‘Wam” colors have lomer Color leroenatunes (2700-3500 K)
- e ————
ILEQ?NA LM'39°2°'?'3 = e o o= Color Semperatures higher Bhan 8500 are outside of the
SLAAMGINd procedy o3 re according 0 RENA L : peroved Method o tros .
MeasLes performance Qualtes of LED kuminaires Prommesns Sming o 5063 S Lghtrg The U S Depanmant o Sy DO6) eefes - b i, s

and mlegral Samps. K aiows kor 2 tue comparson r et Wl Gola wr=) ey
of harinares rogardess of he Sght source

Visit wwrs lightinglacts com for the Lade/ Rederence Gude.

Registration Number ——@ feemon smse scosmume

Model Numb@f Model Nusbar 180T SAI0MARGHT 1 2300
T Type 1E7SOMTIEAMASARGNT 123600
ype

adocr aoohcatons

www.lightingfacts.com/



Outdoor and Commercial

DESIGHLIGHTS
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www.designlights.org/



Residential and Light Commercial

ENERGY STAR

www.energystar.gov/lighting



Try out a few lamps before
you buy a truckload.



If your LED lighting design stinks...

It will stink for 10 years!



Control Outdoor Lighting



Parking Lot and Exterior

Turn off parking lot lights, soffit lights, menu
boards, decorative lights, and roof lights
whenever possible.

Do not leave exterior lighting on during the day!










Time Clocks and Photocells

Simple, low cost, but need regular maintenance!




