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Why do you want to own a small
renewable energy system?

A Energy Independence

Limited assistance to
national independence

Important component of
individual independence

Environmental concerns
Air pollution
Climate change
Sustainability
Education/Community
Teaching and technology SRV | :
Save money R R

Source: U.S. Energy Information Administration y
Know the cost of your
energy into the future

>

>

Gall
Al

Cents per Gallon

>



http://rds.yahoo.com/_ylt=A0S0202UzplJCoIBGBCJzbkF;_ylu=X3oDMTByOTE5ZW4yBHBvcwMxMwRzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1kav0erqu/EXP=1234903060/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=wind+turbine&fr=b1ie7&ei=utf-8&x=wrt&w=375&h=500&imgurl=static.flickr.com/174/418742987_a5ce71ed96.jpg&rurl=http://www.flickr.com/photos/cdjt/418742987/&size=95.7kB&name=Wind+Turbine&p=wind+turbine&type=JPG&oid=f1f8fd60e40563a0&fusr=Kloeffon&tit=Wind+Turbine&hurl=http://www.flickr.com/photos/cdjt/&no=13&tt=171,622&sigr=11c7u0d27&sigi=11evf0lhl&sigb=12j5bqn51&sigh=112jt6747
http://rds.yahoo.com/_ylt=A0S0206AxJlJPDIAzW6JzbkF;_ylu=X3oDMTByczZkbTJxBHBvcwMxNARzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1m9j6tdru/EXP=1234900480/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?ei=UTF-8&p=wind turbine&fr2=tab-web&fr=b1ie7&w=500&h=359&imgurl=static.flickr.com/62/200010802_fb75c6c3f5.jpg&rurl=http://www.flickr.com/photos/48512004@N00/200010802/&size=123kB&name=Wind+Turbine+near+Cowley&p=wind+turbine&type=JPG&oid=b987d6ffc6e359be&fusr=rbcamp123&tit=Wind+Turbine+near+Cowley&hurl=http://www.flickr.com/photos/48512004@N00/&no=14&tt=171,561&sigr=11kdajfli&sigi=11de9n3mk&sigb=12rkjktcl&sigh=11a6b3rjd
http://rds.yahoo.com/_ylt=A0S0206AxJlJPDIAzW6JzbkF;_ylu=X3oDMTByczZkbTJxBHBvcwMxNARzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1m9j6tdru/EXP=1234900480/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?ei=UTF-8&p=wind turbine&fr2=tab-web&fr=b1ie7&w=500&h=359&imgurl=static.flickr.com/62/200010802_fb75c6c3f5.jpg&rurl=http://www.flickr.com/photos/48512004@N00/200010802/&size=123kB&name=Wind+Turbine+near+Cowley&p=wind+turbine&type=JPG&oid=b987d6ffc6e359be&fusr=rbcamp123&tit=Wind+Turbine+near+Cowley&hurl=http://www.flickr.com/photos/48512004@N00/&no=14&tt=171,561&sigr=11kdajfli&sigi=11de9n3mk&sigb=12rkjktcl&sigh=11a6b3rjd
http://rds.yahoo.com/_ylt=A0S020tZyZlJfdkAA4SJzbkF;_ylu=X3oDMTByZGl0MmZxBHBvcwM1MgRzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1je6fo0ks/EXP=1234901721/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=solar+water+pumping&js=1&ei=utf-8&fr=b1ie7&xargs=0&pstart=1&b=41&w=450&h=192&imgurl=www.auroville.com/aurore/images/panels_water_pumping.jpg&rurl=http://www.auroville.com/aurore/projects_waterpumping.htm&size=41.4kB&name=panels_water_pumping.jpg&p=solar+water+pumping&type=JPG&oid=b0351342752efaa4&no=52&tt=2,555&sigr=11p2gclmq&sigi=11o4kpdpe&sigb=13fmsncpv
http://rds.yahoo.com/_ylt=A0S0200_yplJEHkBzoSJzbkF;_ylu=X3oDMTBxbGlhcTlxBHBvcwMyBHNlYwNzcgR2dGlkA0kxMDZfMTI3/SIG=1oflde6jh/EXP=1234901951/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=household+wind+turbine&ei=utf-8&fr=b1ie7&xargs=0&pstart=1&b=1&w=460&h=276&imgurl=static.guim.co.uk/sys-images/Guardian/Pix/pictures/2008/12/15/1229364282464/Church-powered-by-wind-tu-001.jpg&rurl=http://www.guardian.co.uk/environment/2009/jan/16/energyefficiency-alternativeenergy&size=14.2kB&name=Tory+plans+give+householders+up+to+%C2%A36,500+to+impr...&p=household+wind+turbine&type=JPG&oid=25337997a157e908&no=2&tt=75&sigr=12ki80l04&sigi=13dd8470o&sigb=13ctkj2o5
http://rds.yahoo.com/_ylt=A0S0206AxJlJPDIAzW6JzbkF;_ylu=X3oDMTByczZkbTJxBHBvcwMxNARzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1m9j6tdru/EXP=1234900480/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?ei=UTF-8&p=wind turbine&fr2=tab-web&fr=b1ie7&w=500&h=359&imgurl=static.flickr.com/62/200010802_fb75c6c3f5.jpg&rurl=http://www.flickr.com/photos/48512004@N00/200010802/&size=123kB&name=Wind+Turbine+near+Cowley&p=wind+turbine&type=JPG&oid=b987d6ffc6e359be&fusr=rbcamp123&tit=Wind+Turbine+near+Cowley&hurl=http://www.flickr.com/photos/48512004@N00/&no=14&tt=171,561&sigr=11kdajfli&sigi=11de9n3mk&sigb=12rkjktcl&sigh=11a6b3rjd
http://rds.yahoo.com/_ylt=A0S020tZyZlJfdkAA4SJzbkF;_ylu=X3oDMTByZGl0MmZxBHBvcwM1MgRzZWMDc3IEdnRpZANJMTA2XzEyNw--/SIG=1je6fo0ks/EXP=1234901721/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=solar+water+pumping&js=1&ei=utf-8&fr=b1ie7&xargs=0&pstart=1&b=41&w=450&h=192&imgurl=www.auroville.com/aurore/images/panels_water_pumping.jpg&rurl=http://www.auroville.com/aurore/projects_waterpumping.htm&size=41.4kB&name=panels_water_pumping.jpg&p=solar+water+pumping&type=JPG&oid=b0351342752efaa4&no=52&tt=2,555&sigr=11p2gclmq&sigi=11o4kpdpe&sigb=13fmsncpv
http://rds.yahoo.com/_ylt=A0S0200_yplJEHkBzoSJzbkF;_ylu=X3oDMTBxbGlhcTlxBHBvcwMyBHNlYwNzcgR2dGlkA0kxMDZfMTI3/SIG=1oflde6jh/EXP=1234901951/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=household+wind+turbine&ei=utf-8&fr=b1ie7&xargs=0&pstart=1&b=1&w=460&h=276&imgurl=static.guim.co.uk/sys-images/Guardian/Pix/pictures/2008/12/15/1229364282464/Church-powered-by-wind-tu-001.jpg&rurl=http://www.guardian.co.uk/environment/2009/jan/16/energyefficiency-alternativeenergy&size=14.2kB&name=Tory+plans+give+householders+up+to+%C2%A36,500+to+impr...&p=household+wind+turbine&type=JPG&oid=25337997a157e908&no=2&tt=75&sigr=12ki80l04&sigi=13dd8470o&sigb=13ctkj2o5
http://www.flickr.com/photos/48423693@N00/415892035/

Why not small renewables?

A Maintenance

Responsible for energy
production, not simply
delivered as a service

A Intermittent resource
Sun and wind cannot
economically be stored
A  Cost

Can be more expensive
than existing energy
from grid or fossil fuel
heating resources
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systems?
A Wind
A  Solar
Thermal

> >

>

Photovoltaic (PV)
Small hydroelectric

Geothermal

Direct use and heat
pumps
Biomass

Heat, power, and
transportation fuels

What are the typical small RE
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Thermal vs. Electric

A Heat and cooling A Producing electricity

living/working space Photovoltaic

and industrial Wind turbine

processes Hydroelectric
Solar thermal
A Active or passive ‘-
Geothermal heat B
pump

Biomass
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High Tunnel vs. Greenhouse I
What are your goals?

If you want robust year -round production with
significant renewabl e energy

Build a greenhouse!

(We can still talk about renewab
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Evaluating energy sources
Heating and cooling

A Cooling
Solar electric driven fans
A Heating

Passive solar thermal
A Building on the basic principle of high tunnels
Active solar thermal
A Air tubes
A Water tubes
Geothermal (aka ground source)
A Heat pumps
Biomass
A Composting
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Evaluating Energy Sources

Cooling

A

A

Direct Current fans

A Powered by photovoltaics
Why PV?
A Reliable production
A Produces strongly on hot days
A Reliable operation
A No moving parts in panels
A Modular

A Easy to find a small panel
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Evaluating Energy Sources I Solar
Heating

A Passive solar thermal

Few controls or required power inputs
A Active solar thermal

Use of pumps, controls, etc.
A Why not photovoltaics?

Very expensive capital costs

Converting a high value energy source (electricity) into a low
value energy source (heat).
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