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Change the way buildings use energy and water
40% of all energy used

12% of freshwater
6 of f 48% of Atmospheric emissions

88% potable water
40% of municipal solid waste
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40% of all wood, steel and other raw materials

US uses 5 billion gallons of water to flush toilets - daily

e 80% percent of Americans now live in cities. By 2050, 90% will.

e 75% of US built environment will be new or renovated in the next 30-years
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R f b h . d IN 1931, IT BECAME THE WORLD'S TALLEST BUILDING.
erurpis Ing WINAOWS NOW IT WILL BECOME ONE OF THE MOST ENERGY EFFICIENT

Reflective surface behind the radiators
Energy management control

New or improved mechanical systems
Web-based tenant energy system

38% energy reduction

$4.4 million per year savings
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Solar strengthens communities

For many years we have committed to help foster the growth, development, of
solar technology in communities all over the world

Solar technology is not only beneficial for reducing the amount of greenhouse
gases, but it also helps strengthen our communities in numerous ways.

#1 Creating Jobs
*Solar energy creates jobs in the community
* construction, maintenance, engineering

#2 Educating Youth, Adults, and Professionals
* A number of solar energy education programs have been constructed to train
educators and students at community and technical colleges.
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#3 Decreases Dependence on Imported Energy

e Renewable Energy should be home grown

#4 Encourages a Paradigm Shift in Thinking
* By installing solar systems in schools, kids grow up thinking about water being
heated and the lights illuminated as a result of the solar panels on their roof.

#5 Reduces Carbon Emissions and Water Use
* About 40% of our water consumption is for cooling power plants as they generate
electricity. 40% of electricity use is needed to produce, pump, and clean water.

Fresh Water, Fresh Ideas
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Solar Creates Jobs

Average Total Jobs/ Megawatts
7x more jobs than coal

Natural Gas Nuclear Wind Biomass Solar Thermal Geothermal Solar PV

Sources: Kammen, David M et al, 2004, Report of the Renewable and Appropriate Energy Lab, Putting Renewables to Work: How Many Jobs Can the Clean Energy Industry Create?, Energy Resources Group,
Goldman School of Public Policy, University of California, Berkeley.Wei, Max et al, 2010, Putting Renewables to Work: How Many Jobs Can the Clean Energy Industry Create?, Energy Resources Group, Goldman
School of Public Policy and the Haas School of Business, University of California, Berkeley, in Energy Policy, vol 38, issue 2, February 2010.
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Solar Growing Rapidly, Averaging 65% Compound Annual Growth Rate for the Past 5 Years

20
18
16
14 17 nuclear power plants worth

of solar peak power shipped in
12 2010

GWop Shipped Per Year

o @l

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: PV Industry Growth Data from Paula Mints, Principal Analyst, Solar Services Program, Navigant
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Solar PV Uses Far Less Water than Other Power Sources
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600 Added water if gas source is Fracking
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Pulverized Coal

Nuclear
or Tower (wetcooled)

Source: Adapted from DOE 2010, Table 8.3
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Solar Solutions: Two Options for Communities

Solar Thermal

— Heat Energy
* Displaces:
— Natural Gas
— Electricity
— LPG

* Solar Photovoltaic
— Photo (light)- Voltaic (electric)
* Solar Electricity
— Displaces Utility Grid Delivered Power
— Solar Lighting
— Stand Alone Remote Generator
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Expansion Tank and Glycol Make-up

BTU Meter Quantifies the Energy Production

Solar Circulation Pumps
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High Temperature

Electric Power Generation
Air-Conditioning
Industrial Process Heat

Mid Temperature

Hot Water
Air-Conditioning

Low Temperature
Pool & Spa
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Hot Water Demand

Golell Administrative SR ELY Middle School gleis=noe! Dormitory Dining Hall Fire Station
Type School w/showers
-1 l.
1gal/ 0.6 gal/ 1.0gal/ 1.8gal/ S 2.4 gal/meal | 20-30 gal./day/
Demand student or e
worker/day student/day student/day student/day ; served firefighter
senior per day
Sacing Senior Center Police Station Corrections Animal Care MR Laundry Hospital
Type Barracks
2 gal./person/
day w/o meals, 8-10 gal./ 14 1 gal./animal/ | 8-10 gal./troop/ 52 gal./
g 6 gal./person/ person/day gal./person/day Day day 9200 bed/day
day w/ meals

SOLAR THERMAL is DESIGNED for 50-80% of the ACTUAL LOAD
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Fire Station Crash #3
O’Hare International Airport
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Engine Company 26
Chlcago IL
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Rules of Thumb - Solar Thermal
1 ft2 of collector area

for every 1 to 2 gallons
of hot water/day

e $120-$150/ft? of
Collector / Panel Area
— Installed
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Single crystal or
Monocrystalline
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Basic Grid-Connected PV System Components

PV Modules
| i ' i ) Electric
Utility Service
NS Meter
DC Fusing/Combining
DC  AC |
[ l | | |
DC aroeri AC System Tie-in

Disconnect Disconnect Point
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PVWATTS: ACEaergy and Cost Savings Page 1 of 2

Determines the actual A E“"&‘
for interpreting
performance at the customers % Cost g‘“ ings

site.
Indianapolis, IN | Station 1dentification ] | Resalts I

City & Sol AC Energy

Each 5.25kW block = - i;:* ] e s[5 ] B
Siat 12 (KWhin 3/day) ( w (

6635 kW h/yea r JLsinnde EXE 1 3.09 413 3015

IL St 3' 2 406 489 3570

e o 3 444 560 4083

Atlanta, GA 7235 kWh/yr PV System Spcclﬁcauons 4 5.22 ,;:; 4519

Miami, FL 7220 kWh/yr DC Rating 52kW 5 589 - 51.10

LouisviIIe, KY 6635 kWh/yr o AC Derate Facto 0.790 6 603 667 42 69
Milwaukee, WI 6616 kWh/yr I:«c Rating 4 1EW T2 1T ol =n

Lexington, KY 6460 kWh/yr Amay Type Fixed Tilt 8 78 667 48 69
Array Tilt 3 5.21 593 4329

Array Azimuth l 180 10 463 567 4139

IEncrg\ Specifications 11 3.00 367 26.79

[cost of Blectncy T 12 231 303
.
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Area
300 tilt ~ 250 ft? roof/kW Solar PV

100 tilt ~ 175 ft? roof/kW A TR
sloped roof ~100 ft* roof/kW B T I
Weight
1 -2 Ib/ ft? Attached
4 - 7 b/ ft2 Ballasted

Performance

5 kW system
WI ~ 6,000kWh
TX ~ 6,750 kWh
AZ ~ 8,000kWh

Cost
$5 to $6 /watt installed
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Johnson Controls, Inc
Corporate Headquarters in Glendale, WI

Solar Integrated Roof System

Laminate modules going on
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Database of State Incentives for Renewables & Efficiency

NE Solar Cunter WIEC | Contacts | About Us | NCSU

aﬂo ta Es of State Incentives for Renewables & Efficlency
FAQs

sn come m sive source of informabion on state, locel. ubitty, and federal ncentives thal promote renewable energy and
ncy Choose one or both detabases 10 sesrch

Summary Maps
Summary Tables D Renewable Energy D Energy EMiclency

Search By w Federal Incentives
What Incentives are Sy = ™

Links

Available for your Project? .
)~~~

Barhe - A5
% " LN Y A
Last Lipdated 010308 = Q\ oo 5

FACS | Surmmary Maps | Sumemarcy Tables | Search By | Glossary | |y

€ 2007 NC State University NC Solat Centfer
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Thank you
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