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generators. My daughter,
who has worked overseas
for many years, said of our

scrambling for propane,
gasoline, charcoal, ice, and other
energy sources. Of course the
stores nearby had no electricity

What can we do about

choking on our own

pollution?

to make ice or fill propane
bottles, and there was no
electricity to tell the store’s
computers to tell the gas pumps,
check the customers’ credit
cards and to turn on the pumps.
Lowe’s Home Improvement
stores ran emergency generators

YOU HAVE
the POWER

neighborhood, "It sounds just
like Baghdad around here.”

Others began to take a fresh
look at other ways to
generate their own power. I
ran our home for five days
off a 45-watt photovoltaic kit
and a large marine battery.
We didn't have much light in
our house, but it was more
than most homes in the
neighborhood had. We even
had enough power left over
to recharge electronic devices
and even run a small
refrigerator with an inverter.

About that refrigerator, I
have been teaching for years

that conservation is the first
step of going solar or
converting to any
renewable energy source.
When you have a family of
two or three living on 45
watts, conservation first is
essential. I went into the
generator-powered Lowe's
and bought a small Energy
Star model which drew only
0.7 amps. A 125 amp-hour
marine battery will run that
for a while. We also used
12 volt-direct current (DC)
compact fluorescent lamps
(CFLs) and 12-volt light
emitting diode (LED)
fixtures.

Now I'm not suggesting
you try to run a home on
45-watts of power, but
conservation efforts can
save you a lot on installing
solar power. Check the
ASA “Photos” webpage for
how Craig Warren cut his
AC load from four tons to
three before installing a
geothermal system.

Even if you never get to
converting to renewable
sources, conservation still
saves. Conservation is a
source of renewable
energy. See “Where does
our electricity come from?”
on page 2.
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But “clean” electricity has a
dirty little secret. Almost half of
the US consumption comes
from coal, and that's about as
dirty as it gets. See the
discussion of the Christmas
2008 coal ash spill in the
“President’s Corner” below.
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Where do you get your
power? What's behind
that tiny switch that turns
on the TV or starts the
blades of the blender
turning? You might be
surprised. See the above article
for more.
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Kids' Pages—How does the sun make electricity?

First, let's consider the question, "What is electricity?”

Electricity is the movement of electrons along a wire or other conductor. When they have the chance, electrons
generally move from areas that are crowded with electrons (negative charge) to areas that don't have as many electrons
(positive charge).

Electricity can also move through a semi-conductor. A semi-conductor is a material that under normal conditions
blocks the flow of electrons. Silicon, or common sand, is the most common semiconductor material used for photovoltaic
(PV) or solar cells, transistors, and other electronic components.

We're not speaking of grains of sand like you find on the beach. Semi-conductors are heated and cut into very thin
wafers. Heat and light can cause a semi-conductor to conduct the flow of electrons. Light is actually nuclear energy coming
93 million miles from the sun.

DC electric
fan
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o Electrons

The picture above makes the thin silicon wafer in the diagram look rather thick. In fact, a solar cell is about half as
thick as the average human hair.

The above silicon in the solar cell has been altered. The top and bottom surfaces have been contaminated with
chemicals causing an excess of electrons in the bottom layer and a shortage of electrons in the top.

Light energy coming in from the sun excites the electrons in both layers. Electrons from the rich, bottom layer
flow upward to fill the electron holes in the top layer. This creates an imbalance and there is an electrical pressure we call
voltage between the two layers.

Solar cells can only produce about a half volt potential and a fraction of an amp current. This isn't very impressive,
but neither is a single grain of sand. Put enough grains of sand together, however, and soon you can fill a bucket. Put enough
buckets of sand together, and you can have a vast beach. Engineers combine solar cells to get more voltage and more
current.

The "AAA" batteries you use in toys and games have a potential of only 1.5 volts. So do the bigger "D" cells. So if
they are all the same voltage, why do we need different sizes?




To understand volts and amps, let's compare electricity to the
""" F water in the tank to the left. The higher the water level, the higher
the water pressure. Pressure is like voltage in electricity. The more
water pressure, the stronger the water flows out; the higher the
voltage, the stronger the electricity flows.

Amperage, or the flow of electric current, is like the water
flowing out of the tank. How fast water can flow out is relative to the
size of the pile leading out. The capacity of a wire to carry
electricity, or ampacity, is relative to the size of the wire.

Now consider simple flashlights such as these below. A tiny
penlight flashlight might have a single "AAA" battery. It won't
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Voltage
Pressure

Flow rate =
Amperage

produce a very bright light, nor will it shine for very long.

A slightly bigger flashlight might be powered by
two penlight batteries. The positive battery contact is
usually that flat knob on the top center of each battery:;
the flat surface on bottom is the negative contact. When
we put batteries into the flashlight, there is usually a
spring in the bottom to make contact with the negative
end of the battery. When we insert the second battery,
the negative contact touches the positive contact of the
bottom battery. When we connect negative to positive, we
call this "series wiring” as shown on the center of the
picture to the right. Series wiring adds the voltages of Single cell Series Series-parallel
each battery, so the voltage here is 3.0 volts, but the wiring wiring
amperage remains the same as for a single battery. This
flashlight will burn much brighter than the first, but it will only shine about as long as the first light did.

When we connect batteries with one wire from positive to positive to the load and the second wire from negative
to negative to the load, it is called parallel wiring (see figure). The voltage remains the same 1.5 volts of each battery, but
the amperage is doubled. The figure to the far right shows series and parallel wiring combined. The "string” of two
batteries in series gives us 3.0 volts for a brighter light. The two or more series strings are then connected in parallel
giving us the brighter light of the series wiring and the long-lasting light of the parallel wiring.

As we said above, solar cells produce only about half a volt. We have fo wire three in series together to equal the
voltage of a single "AAA" battery (or a "AA" battery or a "D" cell for that matter). Solar modules, consisting of many solar
cells, usually have 24 or more cells in each series string to produce 12 or more volts. These strings are then wired in
parallel to create the higher amperage houses and big pieces of equipment need.

One more electrical term we need to discuss is the watt—it's probably the most common electric term you will hear
on a daily basis. One watt is simply one amp of electric current flowing at a voltage (pressure) of one volt. To get watts,
multiply volts by amps; to get amps, we divide watts by volts. Thus, a 240-watt bulb (not a usual size) running on 120 volt
household current would use 2 amps.

So we take a single solar cell producing a weak and tiny surge of electricity, we combine it with many more cells to
make a stronger electric current, and we wire those "series strings” in parallel with many other series strings to make a
strong current with enough flow rate (amperage) to power that Xbox 360 and flat screen.

Of course solar cells produce only direct current, or DC, and your house runs on alternating current, or AC. Let's
talk about that next month.

Study hard and learn all you can about renewable energy. The future belongs to you.




Buy one, get four free! Now that’s
a barging even your favorite shoe
store can’t match.

Why did cavemen live in caves? Visit
any Southern cave, and you'll know
immediately. While temps in the
Sunny South vary from below zero to
triple digits, caves are generally 50 to
62°F year round. Geothermal,
sometimes called ground source, geo-
exchange, heat pumps capture this
solar energy stored in the ground just
waiting for us to use.

Heat pumps move heat from one
place to another (diagram above
right). Expansion in the evaporator
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Twelve Ways to Save Energy-Number 12: Tap into the power of

. Mother Earth, consider a ground source heat pump.

(2) cools the refrigerant, while the
compressor (4) heats it up. In
summer, we blow the cooled air inside
(3), and in winter we blow the heated
air (1) inside.

But, remember, air temperatures vary
greatly throughout the year. By using
the heat the sun stores in the earth’s
crust every day, we have a source of
nearly constant temperatures just
beneath our feet. Instead of taking
heat from the highly variable air and
trying to shed excess heat into the

same medium, we can send our
refrigerant into the ground to make a
much more even exchange. We can have
most of the advantage of living in a cave
while enjoying the much better view
upstairs.

Geothermal systems offer many economic
benefits. The sun’s heat underground is
free, we need only pay for the electricity
necessary to operate the compressor and
pump the fluid through the ground loops,
or about 20 percent of normal costs. If
you get your electricity from a
photovoltaic system, that is free as well.
The current 30 percent federal tax credit
applies not only to ground loops and
pumps but to heat exchange unit and any
ductwork necessary. For new homes, tax
credits may pay for the entire extra cost of
going geothermal.

It won't work in every situation, but
consider geothermal options when
building new or replacing a unit.

Check out your Board of Directors and other people who help promote a “green” lifestyle in Alabama
in the “"About Us” section of our webpage, www.AL-Solar.org.

A. Morton Archibald, Jr., P.E., President

Erwin Simon, P.E., Vice President

Al Orillion, P.E., Secretary

Doug Elgin, Treasurer

Kay Detter, PR Director

Larry Bradford, Technical Director

Steve Archibald, Information Director

Walt Muller, Education Director

Paul Agarwal, Membership Director

David Lee, Webmaster

Volunteer needed for Newsletter Editor

www.AL-Solar.org, 256-658-5189

Saturday and Sunday, October 6

Solar Happenings:

Check them out in your area.

Saturday and Sunday, October 1 and 2, 2011,
the National Solar Tour, all across Alabama,
http://nationalsolartour.org/

Saturday, October 15, 2011, 10 AM, Firefly work
party, 2117 Rothmore DR SW, Huntsville

Tuesday, October 18, 2011 11:30 AM, ASA BoD
Meeting, ADTRAN Cafeteria, visitors welcome.

Saturday, October 22, 2011, 10 AM, Firefly work
party, 2117 Rothmore DR SW, Huntsville

Saturday, October 29, 2011, 10 AM, Firefly work
party, 2117 Rothmore DR SW, Huntsville

Tuesday, November 15, 2011 11:30 AM,
ASA BoD Meeting ADTRAN Cafeteria,
visitors welcome.

Tuesday, November 29, 2011, 6:00 -
9:00 P.M., HATS Annual Holiday
Reception, SciQuest, Wynn Drive,
Huntsville.

Tuesday, December 13, 2011 11:30 AM,
ASA BoD Meeting ADTRAN Cafeteria,
visitors welcome.

Saturday, January 28, 2012, 10 AM, ASA
Annual Meeting and two technical
presentations, Vestavia Hills Public
Library, Birmingham area

and 7, 2012, the National Solar
Tour, all across Alabama,
http://nationalsolartour.org/

Please let us know what is
happening in your area.

“...a passion to improve and
expand all renewable
energy technologies.”
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Summerdale,
Alabama,

ii’ (Mobile Area)
251-981-8441

AISI Have Sun, Will Travel!

www.acmesolarworks.net

Affordable Solar Hot Water and Power LLC
Barton Craig McManus
P.O. Box 375, Dothan, AL

36302 %,M"’"*{,
334-828-1024 < | ¢
asolarpro@gmail.com %*ﬁ"‘"

www.asolarpro.com

www.bluespectrasolar.com

Energy Solutions

Group
A. Morton Archibald, Jr.,
P.E., C.E.M,,
Chief Engineer
256-658-5189

Room for another
Alabama Solar Pro here

Calhoun City, MS, 662-542-9590
/& Gulf Coast
"*3 Solar, Inc.

www.gulfcoastsolarinc.com
251-751-8723

Huntsville
Kay@HSVgreen.com

Richard E. Martin

PO Box 611

Lanett, AL 36863

706-590-0107

rmartin@remsolartech.com
www.remsolartech.com
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South East
Solar Energy

Sam Dean sdeanpv@qmall com
cell: 334-294-3857, Kinston, Al 36453
www.sesolarenergy.com

Rend'gy

The Future of Clean Energy

Louisiana Business Tech Center
8000 GSRI Ave, Building 3085
Baton Rouge, LA 70820
256-656-5106
jeff.barrick@renogy.com
WWW.renogy.com

#2 SOLAR

FRONTIER

Solar Frontier Americas Inc.
3945 Freedom Circle

Santa Clara, CA 95054
408.916.4150
www.solar-frontier.com

Partner and America’s

grow with SOLARWORLD largest solar

the leader o manufacturer
insolar since 1975

www.solarworld.com
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Solar Technology Alabama

5393 Pineywood Road
Birmingham, AL 35242
205.478.1631

Got Sun? Make Energy!

11807 South Memorlal Parkway
Huntsville, AL 35803, 256-883-9848
www.southernsolarsys.com

Southern Solar has what it takes to meet
your energy needs.

g www.sunplans.com @

wWr-impeed, possive 5oicr hoyss pians
Debra Rucker Coleman, Architect
18250 Tanner Rd., Citronelle, AL 36522
(251) 341-0509 www.sunplans.com
Interest08@sunplans.com

US Renewable & Efficient Energy
& R. Todd Menzies ﬁ
Pinson, AL 35126
205-368-0544

6740 Brittany Place
www.usrenewableandefficientenergy.com

Will that be




