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thout fossil fuels

Real GDP (trillions)
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thout fossil fuels?
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Driving to Net O

Introduction and problem

Why we need to make a difference
Home design

Vehicles

Solar production

Little things add up

I’'m not alone
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DO you like to be self sufficient?
DO you like to save money?

DO you care about the environment?

Do you like leaving your corner of the world better
than you found it?

Then sustainability Is for you!
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hy Cars & Homes

CO, - Average US Household - 41,649 Ibs.

Average people — 2.58
Average house size —
2150

Propane, 472 Heating Oil, 1,424
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Why we need to make a difference
Home design

Vehicles

Solar production

Little things add up
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~Baseline — 7% Above average

Hrivnak's 2009 - 44,601 Ibs.

# of people — 4
House size — 2600 sqft

Propane, 99

Heating Oil, -
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‘Driving to Net 0

Why we need to make a difference
Home design

Electric Vehicles

Solar Production — Photovoltaic
The Little Things

I'm not alone
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“Transportation — Baseline 2009

&E&

25,000 miles/yr — 29,000
lbs/yr

BoBo

Avalanche - 16.4 mpg
14,000 miles 20,000 lbs
CO,/yr

Prizm — 28.5 mpg 11,000
miles 9,000 Ibs CO.,/yr

A4
AAA
g
nAA
AL

$3700 Fuel costs @ $3.00/gas &



Transportation — 2016 I45%

21,000 miles/yr — 7,900 lbs/yr -

Tesla — 119 MPGe 7,000 miles
e 2400 Ibs CO.lyear

Volt — 70 MPGe 14,000 miles
e 6700 Ibs CO,lyear

$2,500 Fuel savings @ $3/gas



~ Electric Cars — They're Better

2008 Tesla Roadster Chevy Corvette

Fuel Efficiency 119 MPGe 18 MPG 46 MPG
EPA fuel cost $540 $3,200 $1150
CO,/mile .39 Ibs * 1.23 Ibs 50 Ibs

* Assumes 73% of electricity comes from coal
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- Chevrolet Volt

* Fully electric 50 Miles (2017+)
* Range extended gas motor
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And | can still tow
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Solar Power — Next Slice

Hrivnak w/EV's - 22,382
Ibs

Oil Refining,

889

Heating Oill, -
Propane , 99
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Driving to Net O

Why we need to make a difference
Home design

Electric Vehicles

Solar Production — Photovoltaic
The Little Things

I'm not alone
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Solar 1s going through the roof!

United States Solar Capacity
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http://en.wikipedia.org/wiki/Solar_power _in_the United _States



Global solar photovoltaic

Cumulative capacity in Gigawatt (GW) by end of 2014 Global capacity installed by vear (GW) 85
(added in 2014)

B Other nations
Germany 38 (2) 0 B USA

B Asia (without China)
60 B China
B Europe

67

China 28 (11)

Japan 23
10 .
(19 worldwide

178 GW
= (40)

India 3 (1)

Italy 19 (0.4) | 45

10 7
USA 18 (7) . 1R -
S T S Q’<\ o
Other nations 17 (5) Rest of Europe 32 (5) v v v v q, “Fﬁﬁ? '
el
Source: SolarPower Europe ® DW

htto://www.evwind.es/2015/06/12/ohotovoltaic-solar-enerav-passes-1-alobal-threshold/527:



12016 India Built the worlds
Largest Solar Plant 648 MW
»,'.. == =

Built in 8 months
Cost$679M
Or $1.04/watt




~Until 2017 when ¢
850MW plant

Cost $884M
Or $1.04/watt




Until 2018 India building 2000 MW
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Next Step — Solar Panels

// /‘ | I DAY
RN FEEEH AN

ha




S,

Grid Tied

0 kg

=




Personal Generation

Solar Generation & Use
8.3 kKW system

8-Oct 8-Nov 8-Dec 8-Jan 8-Feb 8-Mar 8-Apr 8-May 8-Jun 8-Jul 8-Aug 8-Sep

—Generation —Use
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Pay?

And that

Includes 1000
miles of driving
INn electric cars

- $13.06 $
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Month Total KWH | Days | KWH Per Day | Cost Per Day| Average Temperature
Current 0 30 | 0 5044 68F
Previous 0 28 0 s0.47 63F

One Year Ago 0 30 0 $0.24 70F

Your Average Monthly Usage: 0 KWH

Net Usage - -335 KWH

Billable Usage: 0 K\WH




Solar work In the winter?
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‘Driving to Net 0 - 73%

Why we need to make a difference
Home Design

Electric Vehicles

Solar Production — Photovoltaic
The Little Things

I'm not alone
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Little Things Add Up

ENERGY STAR




 What is the cheapest?

LED CFL Incandescent
Cost per bulb $1.99 $1.50 $1.25



/
Another Use of Lighting?

# of Light bulbs 30
Hours/day 4
Wattage savings 51
KW h/month 184

Savings+month $ 15.61



P e

Little Things Add Up
Reduce

Reuse
Recycle



“Agenda

Why we need to make a difference
Home design

Electric Vehicles

Solar Production — Photovoltaic
The Little Things

I'm not alone

From 7% above average to 85% below average
19 tons of CO, averted per year

Save about $3,000/yr.

AAA

Not only is 80% possible, in many it's better



Continual Improvement
4




“Driving to Net 0

Why we need to make a difference
Home design

Electric Vehicles

Solar Production — Photovoltaic
The Little Things

I’'m not alone
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DRIVING TO NET O




| am far from alone

Do you have solar to power your car?

* Yes BN | ?18vote(s) 61.4%
MO 1 | 47vote(s) 13.2%
Mo, but hope to soon ] |  90vote(s) 254%

\

DRIVING TO NET O
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e Bishops’
e Erbs’
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* Net Emissions
Reduction—-77% less
than neighboring
homes

« Home —3300sqft,in
North East Tennessee

« Technologies
Employed —
Geothermal Heat
Pump, air to air | e it i el T b e 1
ventilation, Solar PV, | - . ’ el
Electric Vehicles 37 S E
Annual Energy Costs
- $300 down 95%

* —
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* Net Emissions

Reduction -77% ‘ AR
e than nehoring [N A e
homes V77 e e LY
- Home — 3300 sq ft, [, A s s G ] E N W e '
in North East : S
Tennessee, USA
« Technologies
Employed —
Geothermal Heat
Pump, air to air :
ventilation, Solar PV, g
Electric Vehicles
 Annual Energy
Costs - $300 down
95%




Driving to Net O-Other Pioneers

* Bishops’
e Erbs’
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Erb’s

 Net Emissions
Reduction—-97
percent less than the
typical American
household

« Home - 1,400 square
feetin WesternNorth
Carolina

« Technologies
Employed — Ground
Sourced HP, Heat
Pump water heater,
solar PV, electric car

 Annual Energy
Costs - $285, down
96%




Net Emissions !
Reduction—97 percent =,
less than the typical ’
American household -
Home — 1,400 square
feetin WesternNC
Technologies
Employed — Ground
Sourced HP, Heat Pump
water heater, solar PV,
electric car

SOLRCAR

Annual Energy Costs -
$285, down 96%
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