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" . Does Anyone See A Problem With This
UER S picture?

Lighting Efficiently

LOW RISK HIGH RETURN. Fruit on the Ground.

Energy Efficiency Investments:
A Low Risk, High Return

Efficiency Investment Risks and Returns
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Electricity Costs Are Going Up

By 2020 were going to be paying 22cents a kWh. Much of CA and NY pay that now.
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Role of Efficiency in Addressing
Climate Change in the U.S.
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Popular Thoughts abeut Giokal Climate Change
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When Will it be Ice Free ?
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Lighting EMciency: KWK /yr for 12 Flatures

What Color Light is the Right Color Light?

Choosng the Right Coloe
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What Color is that LED?

Comparison of LED Color Temperatures to Incandescent
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Color shift is a big issue with LED’s. MSI LEDs are warranted for 5 years
against color shift. Is your LED?

LPS vs LED? Which Light is Right at Night?
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If lumens were all that is important, we would all use low pressure sodium
lights.

So how can a lighting system be sustainable if it does not account for energy
and the effects on all three human visual systems?



The Human Eye has Photopic 555 Nm
(Cones) and Scotopic 505 Nm (Rods)
Sensitivity.
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There is More Going on than Simply Lumens
and Foot Candles on the Work Surface.

The eye has Photopic 555nm, Scotopic 505nm, and Cirtopic 460nm receptors.
Lumens and footcandles addresses only one visual system.
Note that all three systems are most sensitive to different wavelengths.



Energy Efficiency Pyramid
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In-Home Energy Audit Home Energy Yardstick
New Construction Design

The New FTC Lighting Facts Label

Lightlng Facts re s Lighting Facts v e
Brightness 20 lumens Brghtness 270 hamers
Estimated Yearly Engegy Cost $7.23 Estmated Yearly Energy Cost $1.57
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W New Back Label for Bulbs Containing Mercury

Money Isn't All You're Saving



Is Not to be Confused With the New
DOE Lighting Facts Label

Light Output Lumens
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Is the future of Lighting LEDs?

Efficacy (Im/W)
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Meet the Array LED Lamp Line.
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Cree LRP-38™
The PAR-38 CREE®
replacement. LED Lightis

LED’s Made Right Here in
Boulder, Colorado USA

Albeo Technologies
100 system lumens per watt.
Made in Boulder

See what the future is going to look
like at Natural Grocers in Longmont.

The Future is so Bright you Got to
Have Shades.

Would you like it less bright.? Me
too...

Highbay Demo 240 Watts.




Self Powered Wireless Controls
No Batteries - No Wires

WIRED VS. WIRELESS COSTS
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Implement Basic Efficiency First

Use High Lumen 32 watt lamps and CEE Listed
Ballasts for Longest Life and Most End of Life
Lumens per watt.

Then Add Controls. Occ Sensors - DLH

Account for Diminishing Returns, You can’t do
better than off.

Remember the KISS Rule Applies
Particularly WRT Lighting Controls

Lifecycle Cost Assessment - Navigant Consulting
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Figure 1.2 Life Cycle Assessment Flow Diagram for a Generic Lamp



Lifecycle Cost Assessment - Navigant Consulting
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Figure ES.1 Relative Life-Cycle Assessment Impacts of the Lamps Analysed

What is it about Daylight?

« Daylight is thought to increase sales 40%, test scores 10 15 % and
generally improve productivity. Heschong Mahone Group.

» Marianna Figeroa et. al. LRC 2010 finds that daylight affects
circadian rhythms. Also significant is that electric light can do the
same thing for those that do not have windows. However, just
because your kids school has enough light to read, this does not
mean you have enough light to set your kids biological clocks.
Teenagers staying up later and later had clocks were found to be
1/2 to 1 hour slow. Bright daylight or simulated daylight especially
early in the day was found to move clocks earlier. This potentially
explains how daylighting improves test scores... Kids are awake!

» Are your kids hard to wake up in the morning?



Thank you to BGBG — Questions?

Albeo technologies Industrial Strength Solid State Lighting
— LED’s made right here in Boulder, Colorado USA)

Axis Technology. Daylight harvesting ballast system.
— Each ballast has an integrated photocell
— Headquartered in Omaha Nebraska moving production back from China.

Easylite Frequency Modulated Dimming
— Low voltage controls including wireless.
— Headgartered here in Boulder

Orion Energy Systems GE lamps ballasts

Switch Genie “Brains in the Ballast” You can’t do better than off
— Now made in Minneapolis, Minnesota.
— Simple SPST wall switch to existing building automation system.

Luxim — LEP Light Emitting Plasma.

www,.SunwaveLighting.NET

— Vendor Neutral Lighting Systems Integrator.

— CLEP from AEE, Xcel Trade Advisory Board - BGBG.
Spectrally Enhanced Lighting
Retrofits Rebates Results!

Last one to leave . . .
Please turn out the lights.
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