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EE reduces carbon and saves money

Global cost curve for greenhpuse gas abatement mezsures beyond “business as usual’: greenhouse gases measured in GLCO,e’
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Modernizing Our Offices

Old technology _ New technology
Savings
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35 BKWh in Energy
$2.6 Billion Cost Savings

7 MMT Carbon avoided
4.5 million cars removed




Adding Up the Savings

Estimated Carbon Equivalent
Sector Lighting Upgrade Measure Energy/Cost Reduction Carg Removed
Savings (MMTCe)
: Replace T-12 magnetic with 35 BkWh -
Offices controlled T-8 electronic $2.6 billion 7 4.7 million
Replace Incandescent Bulbs 55 BkWh -
HOMeS | ith Energy-Efficient Lamps $4 billion 11 | 7.3 million
Replace PAR/R-lamps with 10 BkWh -
Stores Ceramic Metal Halide $750 million 2 1.3 million
Replace Mercury lamps with 20 BKkWh "
Roadways | 1 HiDs $1.5 billion 4 2.7 million
120 BkWh rye
Total All Measures o 24 16 million
$10 billion




Modernizing Our Nation’s Lighting
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ALL lighting should be:

e Dimmable
 Addressable
o Affordable

Photo from the 8th floor of the NY Times after commissioning
of shading and lighting controls.



Workstation-Specific Luminaires Undergoing
Testing at San Francisco Federal Building




Exploiting Cubicle Vacancies to Reduce
Lighting Demand

Lighting Power Density Averaged Over 10 Weekdays for Workstation-Specific
Luminaires Compared to Fixed, Low-Energy Ambient System
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Problems

e Cost: > $500/fixture
e Lack of connectivity to building EMS
e Software, security iIssues



WiLight: A Novel Application of Energy-
Scavenging Wireless Communications
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Measurements of Wireless
Propagation in Modern Building

==~ Molecular FOunDRY
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Molecular Foundry steel construction



Wireless Technologies

IEEE Standard

Bluetoothé Dust Netsé uwB Zighee
802.15.1 802.15.4§ 802.15.3 802.15.4
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2.4 GHz Transmitter at 63 m\W
(Ground Floor)




2.4 GHz Transmitter at 63 m\W
(Second Floor)
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2.4 GHz Transmitters at 63 mW
(Ground and Second Floor)

Link Quality: EFfective SR Taking into Account the Packet Loss
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Advanced Optical Sensing

e CMOS detector-
based

e Algorithm
development

e Robustness

* |ntegration with
window shades




Algorithm Testing
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O
take a picture
-
.
4 % - capture set of bracketed images

’ - fuse them into a HDR image
- compute luminance map from HDR image

patches analysis

- subdivide picture into patches

’
I
- interfintra patch analysis
- patche’s state analysis (good/corrupted)
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apply EL values
actual WP value

depending on WP's state:
- calculate directly
- derive from other patches

cale. EL values
calibration data DB

based on superposition principle & 3 %

calculate light A and B dim values




