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INTRODUTION

WHAT IS ALTERNATIVE ENERGY?

here is a lot of energy that we can harness if we only

seek to research and develop the technologies needed

to do so. We can get away from the fossil fuels and the
old electrical grids by turning to alternatives from these
energy sources.

One of these alternative energy resources is wind power.

Wind powered turbines continue to be developed that are
progressively more energy effici.
farmso6 have been springing wup in
have becom e more strategically placed over time so that they

are not jeopardizing birds as former wind turbines did.

Another alternative energy resource is the one that is most
well -known: solar energy. This involves the manufacturing of
solar cells which gather and focus the energy given off
directly by the sun, and translate it into electricity or, in
some cases, hot water. As with wind energy, solar energy
creates absolutely zero pollution.

Ocean wave energy is seen by governments and investors as
having enormous energy generating potential. A generator in
France has been in operation for many years now and is
considered to be a great success, and the Irish and Scots are
running experimental facilities. Tidal generators are already
designed and waiting implementati on that can generate
power for whole communities.
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Hydroelectric power has been with us for a while and where

it is set up, it is a powerful generator of electricity and
cleaner for the grid. However, there are certain limitations to
the availability of the  right places to set up a large dam.
Many run -of-the-river, or small and localized, hydroelectric
generators have been set up in recent times due to this
limitation.

Geothermal energy is extremely abundant, since it lies
directly beneath our feet -- just a few miles below the earth's
surface. This energy is produced by the heating of water
through the actions of earth's fantastically hot molten core.

The water turns to steam, which can be harnessed and used

to drive turbine engines which in turn generate ele ctricity.
Great amounts of research and development have been put
into geothermal energy tapping. Nikola Tesla actually
proposed using this as a non -polluting way of generating
electricity.

Waste gas energies, which are essentially methane, reverse
the usu al energy -pollution relationship by creating energy
from waste that lies in the dumps and from some air
pollutants. This gas is used in fuel cells and can be used in
standard gasoline generators.

Ethanol is a gasoline substitute and can be created from
suc h things as wheat, sugarcane, grapes, strawberries, corn,
and even wood chips and wood cellulose. There is
controversy over this fuel with regards to it becoming truly
economical or practical except in localized areas, but
technologies for its extraction a  re continuously being refined.

Biodiesel energy is created out of the oils contained in
plants. So far, the commercial stores of biodiesel have been

Alternative Energy Know -How



created using soybean, rapeseed, and sunflower oils. At the
time of this writing, biodiesel is typically pr oduced by
entrepreneurial minded individuals or those who want to
experiment with alternative energy, but commercial interest

from companies is on the rise. It burns much cleaner than

oil -based diesel.

Nuclear energy is created in facilities using the proc ess of
nuclear fission. This energy is extremely efficient and can
generate huge amounts of power. There is concern from
some people about what to do with the waste products of

this method of power generation, as it is accumulating in
dangerous amounts in  some areas. In some facilities, it is
stored on -site, and must be cooled to prevent an accident, as

in the infamous Fukushima reactor. In that case, sea water

is flushed through to cool the rods, and the contaminated

water discharged into the sea.
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WHAT Y OU SHOULD KNOW ABOUT
GREEN ENERGY

reen energy refers to the use of power that is not

only more efficient than fossil fuel but that is

friendly to the environment as well. Green energy is
generally defined as energy sour
are rene wable.

There are several categories of green energy. They are
anaerobic digestion, wind power, geothermal power, and
hydro -power on a small scale, biomass power, solar power,
tidal power, and wave power. Waste incineration can even be
a source of green e nergy if the waste products are handled
without creating pollution.

Nuclear power plants claim that they produce green energy

as well, though this source is fraught with controversy, as

we all know. While nuclear energy may be sustainable, may

be considere d renewable and does not pollute the
atmosphere while it is producing energy, its waste does

pollute the biosphere as it is released . Unfortunately, many

nuclear plants vent radioactive gases on a periodic basis,

and therefore cannot be considere

The transport, mining and phases before and after
production of nuclear energy does produce and release
carbon dioxide and similar destructive greenhouse gases.
When we read of green energy, therefore, we rarely see
nuclear power included.

Those who suppo rt nuclear energy say that nuclear waste is
not, in fact, released into our
normal production cycle. This is not correct. They stress as
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well that the carbon dioxide that nuclear energy production
releases is comparable, in ter ms of each kilowatt hour of
electricity, to such sources of green energy as wind power.
Unfortunately, this is comparing apples to oranges, as
radioactive pollution is quite different, and more difficult to
remediate than carbon sequestration.

As an exampl e of the green energy production the average
wind turbine, such as the one in Reading, England, can
produce enough energy daily to be the only energy source for
1000 households.

Many countries now offer household and commercial
consumers to opt for total u  se of green energy. They do this
one of two ways. Consumers can buy their electricity from a
company that only uses renewable green energy technology,

or they can buy from their general supplies such as the local

utility company who then buys from green en ergy resources
only as much of a supply as consumers pay for.

The latter is generally a more cost  -efficient way of supplying
a home or office with green energy, as the supplier can reap
the economic benefits of a mass purchase. Green energy
generally costs more per kilowatt hour than standard fossil
fuel energy.

Consumers can also purchase green energy certificates,
which are alternately referred to as green tags or green
certificates. These are available in both Europe and the
United States, and are the mo st convenient method for the
average consumer to support green energy. More than 35
million European households and one million American
households now buy these green energy certificates.
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While green energy is a great step in the direction of keeping
our environment healthy and our air as pollutant free as
possible, it must be noted that no matter what the energy, it

will negatively impact the environment to some extent if not
carefully managed.

Every energy source, green or otherwise, requires energy to
implement. The production of this energy will create

pollution during its manufacture.
minimal, however.
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1. LOOKING TO THE PAST OF GEOTHERMAL ENERGY

Geothermal energy is often viewed as a relatively new form of
alternative energy. In truth, the use of geothermal energy
stretches far b ack into the past.

Geot her mal energy IS l'iterally e
energy's name comes from two Gr ece
eart h, and ot her moo, whi ch means

that the use of geothermal energy is a relatively new idea, it
is actually an ancient practice. Many different cultures have
used geothermal power to their advantage, dating back to
some of the Earth's earliest civilizations.

In order to use geothermal energy, the energy source itself
must be tapped into. Geothermal ener gy comes from heat
located in the Earth's layer of magma. Magma, otherwise
known as molten rock, is an extremely hot substance that
springs directly from the Earth's core, which is a scalding
9,000 degrees Fahrenheit. Magma heats the reserves of
water loca ted in its crust and upper mantle to very high
temperatures, around 700 degrees Fahrenheit. These
geothermal reservoirs, as they are known, can be drilled into

or can escape naturally through cracks in the Earth's crust.
These natural formations create suc  h places on Earth as hot
springs and geysers.

Geothermal energy can be traced back to 10,000 years ago
when Native Americans used geothermal water found in hot
springs to cook and for use as medicine. The geothermal
energy found in hot springs was also use d by the Romans.
The ancient city of Pompeii used geothermal energy to heat
homes. Romans also were known to use geothermal water for
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its medicinal properties; such as in the treatment of skin
and eye diseases. Romans and other ancient civilizations
also used the soothing geothermal waters found in hot
springs for relaxation and natural bathing places. In more
recent times, France started using this type of energy in the
1960's to heat their homes. More than 200,000 homes in
France are now heated by geothe rmal water. Iceland also
uses geothermal energy in a very large scale, and also uses
this to split water to obtain hydrogen to power vehicles.

Scientists and other researchers are constantly coming up
with new ways to use the Earth's latent powers. While
geothermal energy has not yet shown us all it can do, it is
evident that many cultures have enjoyed its power already.
From the comfort of a hot springs bath to the warmth of
geothermal water heated home, the Earth has just begun to
use the energy contained  within its crust.

2. GEOTHERMAL POWER AS ALTERNATIVE ENERGY

e should be doing everything possible to develop
geothermal energy technologies. This is a largely
untapped area of tremendous alternative energy
potential, as it simply taps the energy being naturally
produced by the Earth herself. Vast amounts of power are
present below the surface crust on which we move and have
our being. All we need do is tap into it and harness it.
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At the Earths' core, the temperature is 60 times greater than
that of wat er being boiled. The tremendous heat creates
pressures that exert themselves only a couple of miles below
us, and these pressures contain huge amounts of energy.
Superheated fluids in the form of magma, which we see the
power and energy of whenever there i s a volcanic eruption,
await our tapping. These fluids also trickle to the surface as
steam and emerge from vents. We can create our own vents,
and our own containment chambers for the magma and
convert all of this energy into electricity to light and heat our
homes. In the creation of a geothermal power plant, a well
would be dug where there is a good source of magma or
heated fluid. Piping would be fitted down into the source,
and the fluid surging to the surface to produce the needed
steam. The steam wou Id turn a turbine connected to a
generator, which would provide the electricity.

There are criticisms of geothermal energy tapping which
prevent its being implemented on the large scale which it
should be. Critics say that study and research to find a
resourceful area is too costly and takes up too much time.
Then there is more great expense needed to build a
geothermal power plant, and there is no promise of the plant
turning a profit. Some geothermal sites, once tapped, might

be found to not produce a lar ge enough amount of steam for
the power plant to be viable or reliable. And we hear from the
environmentalists who worry that bringing up superheated,
mineralized water can also bring up potentially harmful
materials along with it. These concerns are elimi nated with a
closed-loop system that does not come into contact with the
corrosive materials Il nside the
only uses the heat, and does not vent potential corrosive
materials.
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The fact that geothermal energy is merely the energy of the
Earth herself means it does not produce any pollutants.
Geothermal energy is extremely efficient i the efforts needed
to channel it are minimal after a site is found and a plant is

set up. Geothermal plants, furthermore, do not need to be as

large as el ectrical plants, giant dams, or nuclear energy
facilities i the environment would thus be less disrupted.

And, needless to say, it is an alternative form of energy i
using it would mean we become that much less dependent
on oil and coal. Perhaps most important ly of all i we are

never, ever going to run out of geothermal energy, and it is
not a commodity that would continuously become more
expensive in terms of real dollars as time passes, since it is
ubiquitous. Geothermal energy would be, in the end, very
cheap, after site investigation and power plant building costs
are recouped.

3. OVERVIEW OF GEOTHERMAL ENERGY

s we look to alternative energy sources for our power
hungry world, geothermal energy is getting attention.
Here is a brief overview of geothermal ene  rgy:

There are many different types of energy available to power
our world. For years, people have used the power of burning
fossil fuels, such as coal (also used to produce steam power)
to create energy. In recent times, there has been a shift to
using re newable resources to create the energy we need.
These resources include hydroelectric, solar, wind, biomass
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and geothermal energy. While many people know about the
first four of these resources, geothermal energy is less well -
known.

Geothermal energy comes from the heat of the Earth, deep
underground. The Earth's core, where energy of the decay of
isotopes create massive amounts of heat, is 4,000 miles
below the Earth's surface. In this core, temperatures can
reach up to 9,000 degrees Fahrenheit, and this e xtreme heat
can be used to produce energy.

While these are the basics of geothermal energy, there are
many other parts in the process to make this sort of energy
usable. We can't tap directly into the Earth's core to receive

this heat, for many reasons. So instead, people must create
systems that harness the residual heat that is in the magma
(molten rock) under the Earth's crust. This heat is able to be

used by tapping into the water reservoirs that are within the
magma o these water stores can reach up to 700 degrees
Fahrenheit. Think of Old Faithful in Yellowstone.

A well can be drilled down into the superheated water
contained within the Earth's crust - the geothermal
reservoir. Once these geothermal reservoirs are tapped into,

the heated water and steam  can rise to the surface, and be
used to power geothermal power plants as well as in smaller
scale projects for personal household use. When used in
geothermal power plants, the steam from the heated
underground water is often used to power turbines, which

then generate energy that can be harnessed as electricity.

By using the Earth's own heat and water, energy can be
generated and used on a small or large scale. This renewable
resource (you can't deplete the Earth's heat!) is also cleaner
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and safer than ma ny other types of energy, making it a great
type of ecologically sound energy source.

4. PRODUCING ENERGY FROM GEOTHERMAL
RESOURCES

eothermal energy is a platform tapping the inherent

energy found within the Earth. Here is an overview

of how the process works from a practical
perspective.

There are several types of energy used in the world that are
considered eco -friendly. These energy types include solar,
which harnesses the power of the sun, and hydroelectric,
which uses the power of water to generate e lectricity. One
often neglected ecologically sound energy source that should

be grouped with the others is geothermal energy. Geothermal
energy involves using the Earth's own heat to create energy
and warmth to be used by people.

Extreme amounts of heat ar e generated in the Earth's core,
which reaches temperatures of up to 9,000 degrees
Fahrenheit. The Earth's inner core then transfers heat to the

outer core, a liquid rock surrounding the core. This rock
remains molten due to the intense heat becoming magma
(molten rock). Above this is the mantle, which is semi -molten
and plastic, and above this the crust.

In the crust -mantle boundary, water collects in columns or
reserves. This trapped water, which can be heated to
temperatures of about 700 degrees Fahrenhe it, is known as
a geothermal reservoir. When engineers want to use
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geot her mal ener gy, they otapéo
and use the resulting hot water and steam for various
purposes.

Geothermal energy plants work by using the steam resulting
from tap ping into the geothermal water reservoirs to power
turbines. These turbines spin producing electricity which
can then be used to power industries or even residential
areas. The first geothermally engineered power plant was
built in Italy in 1904.

These days, roughly 7000 megawatts of electricity is
produced by geothermal power plants per year. Geothermal
power plants are located in 21 countries throughout the
world. In the United States alone, enough geothermal power

is generated per year to be the equivale nt to the burning of
60 million barrels of oil, to wit, geothermal energy is a major
source of power.

Geothermal energy has been used by cultures throughout
history for thousands of years. The process used to harness
geothermal energy has always been relat ively simple
compared to that of other energy processes, and the
components used are familiar to everyone. The concept of
using super -hot water from the Earth's interior may seem
high tech, but once you have tapped into this resource, it is

easy to maintai n and use as a continual power source.

The best analogy for geothermal energy production is
another alternative energy source: hydropower. Water is
used to spin turbines which produce electricity. In the case

of geothermal energy, however, the water comes from the
internal chambers of the Earth in, most often, the form of
steam.
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5. Bl OMASSé What the heck i s

id you know that there are alternative ways of

getting the energy and fuel we need to power our

cars, homes, and other fuel/energy -dependent
things?

Sur e, youdve heard about el ectric
taken the time to delve deeper into the many, many different

forms of alternative energy? Because a lot of it comes down

to a thing called Biomass, and it may be the proverbial

alter native to our energy problems!

Essentially, Biomass is renewable and sustainable energy
source that is derived from organic materials, plants, and
other living things to create electricity and other forms of
power that is cleaner and safer than the various chemicals
and other harmful energy/fuel/power supplements that we

use on a regular basis.

How does it work?

Well, a Biomass plant produces electricity and heat through

the burning of Biomass (wood, plants, other organic
materials) in a boiler, using the s ame methods that you
would see with coal and other natural gases and oils to
produce the same product. The difference is we are using a
cleaner, more direct from the earth source for our fuels,
essentially embracing the natural cycle of how we should be
conducting and consuming our fuels and other energy
sources.

And, what if | told you that you could make your very own
Bi omass Digester at home?! Il tds t
simpler to put together than you may think!

Alternative Energy Know -How 18



6. IS BIOMASS REALLY A CLEAN ENE ~ RGY RESOURCE?

s we strive to find alternative energy resources, many
potential solutions are on the table. Is biomass one
such solution?

Biomass energy is unique in that it has existed in primitive
forms since the early days of mankind. Burning wood in a
cave is a form of biomass energy, which is simply the
conversion of an organic material in a manner that produces
heat. For example, a fire converts the organic wood into heat.
Therein, however, lays the problem.

Global warming is a much debated issue with everyone
having a strong opinion and no one seemingly willing to
listen to the other side. Whatever your view on this subject,

what is clear is we are producing an absolute massive
amount of carbon -based gases in our modern civilization.
This is a key is sue since the amount of carbon in the
atmosphere is a key factor in climate regulation on our
planet.

To understand the problems of biomass as an energy form,

one has to understand the biomass cycle that occurs on the
planet. Simplified, the biomass cycle regulates the amount of
carbon in our atmosphere. The biomass, primarily in the
form of plants, uses carbon to grow and the biosphere
effectively acts as a sponge for carbon. This sponge effect,
however, has limits. As with a sponge in your kitchen, the
biomass can only suck up so much carbon at one time.
When there is too much carbon dioxide in the atmosphere or

we shrink our o0sponged with defor
the risk of overwhelming the atmosphere with carbon
dioxide. If our atmosphere has exce ssive CO2, heat is
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trapped and all hell begins to break loose. From a practical
standpoint, this means our relatively mild climate on Earth
will start becoming more chaotic. After the most recent
hurricane season, that definitely is not a good thing.

Takin g the biomass cycle into consideration, the negatives of

all biomass energy production are that they do generate

carbon dioxide when they are burned. A caveman sitting

next to a fire in a cave is using biomass energy to produce

heat, but the black smoke is a very nasty carbon pollutant.

Il n modern ter ms, bi omass energy
amount of CO2 we are putting into the atmosphere. Yet,

there is an argument on the other side of the biomass coin.

Proponents of biomass argue it is a better energy source
than fossil fuels. The basis of this argument is that plants
[biomass] have taken in much smaller amounts of carbon
gases over a shorter period of time than fossil fuels. Thus,
burning them is a carbon neutral situation. The problem, of
course, is t hat even if this concept is correct, we are not
cutting down our carbon emissions. At this point in time, we

need to be reducing carbon gases, not maintaining our
current output.

It is indisputable biomass has its problems. However, it is a
better alternat ive than fossil fuels, but how much so?

Alternative Energy Know -How 20
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7. WHY USE BIOMASS FOR OUR ENERGY NEEDS

he last five years has seen a revolution in how

governments, people and industry view energy. The

positive aspects of biomass energy have come to the
forefront in this discus  sion.

Why Use Biomass for Our Energy Needs: The Pros

The primary positive aspect of biomass is it is part of the
cycle of i fe. This means it
because it is more or less part of the environment. An
additional benefit is the fa  ct biomass almost always breaks
down relatively quickly to its natural elements. This means a
biomass fuel spill would be far less damaging than an oil
spill, particularly in the long run.

The burning of biomass does kick out carbon dioxide among
other gas es. Carbon dioxide, of course, is a greenhouse gas.
Proponents of biomass energy, however, argue that the gases
produced are not really a problem because they are part of
the current cycle. By this, they are arguing that carbon
dioxide is a natural element  produced in nature and they are
correct.

Fossil fuels, on the other hand, are outside of the natural
cycle in the world because they are buried in the ground,
which effectively means they are not part of naturally
occurring process. As we dig and drill fo ssil fuels out of the
ground, we are adding the harmful elements to a system that
cannot withstand the massive influx. In the ancient past, the
earth had large forests that were Dburied Dbefore
microorganisms evolved to break down the lignin, and this
result ed in large coal deposits. These coal deposits, if they
remained in the ground would not be a problem. But we are
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burning them, and reconverting sequestered carbon into
carbon dioxide.

We already use many biomass fuels in our daily lives. The
first cavemen used them to light fires for warmth, protection
and cooking. Today, we use them to power our automobiles
in the form of biodiesel and bioethanol. Whether you realize

it or not, these two fuels have been going into our cars at gas
stations since 1990 in pa rts of the country. The reason is
they are used as additives in gasoline for the purpose of
reducing harmful carbon dioxide emissions. In fact, federal
law mandates their use in certain cities such as Los Angeles
as well as in most government vehicles.

Carbon dioxide produced from vehicles makes up over a
third of all the greenhouse gases produced in our country.

Bioethanol made from corn cuts these emissions by over 20
percent compared to your basic gasoline. Biodiesel made

from soybeans cuts emissions by as much as 80 percent.

Any way you cut it, using biomass fuel is a step in the right
direction.
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8. ENERGY - WHAT YOU NEED TO KNOW ABOUT
BIO FUELS

gro fuel commonly known as bio fuel is derived from

a biomass. It can be a solid, liquid or gaseous fuel.

Bio fuel is now a common means of decreasing the
greenhouse gas emissions and is now used as fossil fuel
alternative. It is eyed to replace fossil fuels in the near
future.

Bio fuels are now used in many countries and are now
extensively expanding in places such as Europe, Asia and
America. The production of bio fuels is derived from any
carbon source --particularly plants. According to studies, it is
environmentally safe to produce bio fuels because these
sources are easily replenished.

The most common use of bio fuels is for the automotive and
transportation industries.

Bio fuels are made in three generations. The first generation
bio fuels are made from crop goods such as sugar and
starch, vegetable oil and animal fats. With the help of
conventional technolo gy, these components are used to
manufacture some bio fuels. In countries with warm climate,

bio fuels made from vegetable oil are now being used as fuel
for automobiles with diesel engines. Because vegetable oil is
difficult to use on its own for fuel, it has to be mixed with
conventional diesel fuel. Bio diesel is a common first
generation bio fuel. It is similar to a mineral diesel. Bio diesel

is made from vegetable oil that is mixed with sodium
hydroxide and methanol in a controlled reaction.

Professor Cleanfields
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Another ty pe of first generation bio fuel is the bio alcohol. It
is produced biologically and the products are ethanol,
butanol and propanol. It is done through fermentation. Of all

the three, butanol is the only bio alcohol that can produce
high energy. An automobi le should be first modified before
using butanol. Otherwise, it can cause the engine to
overheat when used directly with existing gasoline engines.
Ethanol fuel is used worldwide. It is now considered as a
replacement for gasoline and it is safe to mix it with gasoline
at any percentage. Methanol is produced from natural gas
which is a kind of fossil fuel. Hydrogen has long been used
by many countries but is now being replaced by methanol.
Bio gas is also a very effective product of bio fuels. It is
produce d from biodegradable waste materials through the
process of anaerobic digestion. Solid bio fuels are made from
wood, charcoal, dried animal waste and any carbon rich
material.

The second generation of bio fuels is produced using the
biomass to liquid techn ology that extracts bio fuels from
non -food crops. Bio hydrogen is one common type of the
second generation fuel. It is now used in fuel cells to produce
electricity. DMF is manufactured from fructose and glucose
using the biomass to liquid process. DMF is now widely used
in vehicles.

Bio methanol, almost the same as methanol is now being
used in automobiles and can mix with petrol up to 20% by
volume without any significant changes. FT diesel or
Fischer -Tropsch diesel is not used with fossil diesel. Wood
diesel, another type of the second generation bio fuels is
extracted from wood chips. The oil produced is mixed with
unmodified diesel engines and the charcoal byproduct is
used as a fertilizer.
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The third generation bio fuel is from algae. In some
countries , algae farming is now a growing industry to
supplant the need for cheaper oil.

The industry for bio fuel is now growing in some countries.
Resources for bio mass are continuously being discovered as

the demand for bio fuels increases. Other uses for bio f uel
are also continuously being discovered. In some countries
where oil is expensive, bio fuels have been applied for
cooking indoors.

A number of benefits are noted upon the use of bio fuels.
Reduction of greenhouse gases, fossil fuel use, increase in
energy security, increase in rural development and poverty
reduction are some of them. With industrialization widely
being embraced by many countries, the need for fuel is
increasing. With the high cost of current fuels being used,
some countries cannot accom modate competition with rich
countries. But with the bio fuel, it is now possible.

However, the use of bio fuel is not unlimited. It has
limitations like other sources of energy. Manufacturers and

producers of bio fuels should know well that the resources

should be replaced or replenished rapidly. Otherwise, a more
negative effect will come into the picture. Though some
negative effects were mentioned with the use of bio fuels, the
advantages are still greater.

With proper knowledge and understanding of bio fuel,
everyone worldwide will surely benefit from bio fuels.
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9. BIOFUELS AS ALTERNATIVE SOURCES OF ENERGY

Biofuels are produced by converting organic matter into fuel
for powering our society. These biofuels are an alternative
energy source to the foss il fuels that we currently depend
upon. The biofuels umbrella includes under its aegis ethanol
and derivatives of plants such as sugar cane, as well as
vegetable and corn oils. However, not all ethanol products
are designed to be used as a kind of gasoline . The
International Energy Agency (IEA) tells us that ethanol could
comprise up to 10 percent of the world's usable gasoline by
2025, and up to 30 percent by 2050. Today, the percentage
figure is two percent.

However, we have a long way to go to refine and make
economic and practical these biofuels that we are
researching. A study by Oregon State University proves this.

We have yet to develop biofuels that are as energy dense as
gasoline made from petroleum.

Recently, oil futures have been down on the New Y ork Stock
Exchange, as analysts from several different countries are
predicting a surge in biofuel availability which would offset

the value of oil, dropping crude oil prices on the
international market to $40 per barrel or thereabouts. The
Chicago Stock Exchange has a grain futures market which is
starting to oOstealé i nvest ment
futures in NY, as investors are definitely expecting better
profitability to start coming from biofuels. Indeed, it is
predicted by a consensus of analys ts that biofuels shall be
supplying seven percent of the entire world's transportation

fuels by the year 2030. One certain energy market analyst

has said, growth in demand for diesel and gasoline may slow
down dramatically, if the government subsidizes fir ms
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distributing biofuels and further pushes to promote the use
of eco-friendly fuels.

There are several nations which are seriously involved in the
development of biofuels.

There is Brazil, which happens to be the world's biggest
producer of ethanol derive d from sugars. It produces
approximately three and a half billion gallons of ethanol per
year.

The United States, while being the world's greatest oll
guzzler, is already the second largest producer of biofuels
behind Brazil.

The European Union's biodiesel production capacity is now
in excess of four million (British) tons. 80 percent of the EU's
biodiesel fuels are derived from rapeseed oil. Soybean oil and

a marginal quantity of palm oil comprise the other 20
percent.
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10. AN UNTAPPED SOURCE OF ETERNA

WHAT IS SOLAR ENERGY2

he most exact definition of Solar Energy is plainly
othe energy from the suno.

the electromagnetic radiation emitted by the sun and

0

t

intercepted by the Earth. It is the worl dbés most

and reliable source of energy and the most copious.

The uses of solar energy on earth include solar heating for
buildings, solar heat for manufacturing or industry and
electricity production. So what is solar energy? How does it
affect us?

Solar energy is responsible for weather systems and ocean
currents. It provides light, heat, and energy to all living
things on Earth. It has many uses. It supplies electricity; it
can be used to power cars.

Solar energy is also used as a power  for satellites in space
and in space shuttles. It could also power boats, generators
during emergencies, toys, and even security systems.

The amount of solar energy that the earth receives is about
770 trillion kilowatts (kW), an amount 5,000 times bigger
than the sum of all other energy, may it be nuclear or
geothermal energy.

There are two types of solar energy. These are:

1. Thermal Energy

2. Electric Energy
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What is the difference between the two types of energy?

Thermal energy is kinetic energy. It is everywhere. It makes
the earth hot and even heats up our homes. It helps us to

dry our clothes. It is used as well to heat up water for
household use or even pools. That is why thermal energy is
called heat energy because it is in the center of the earth as
well.

Electric energy is widely known to us as electricity. It is an
essential part of nature and it is one of our most widely used
forms of energy. Sunlight is converted to alternating current
to power ordinary electrical equipment, such as household
appliances, computers, and lighting.

Most applications of solar energy depend on systems
including collectors, storage and controllers. Storage is
needed because solar energy is only available at daylight
hours, but the demand for energy is needed both day and
night. Charge controllers are used to guarantee that the
storage system works safely and efficiently.

The accessibility of solar energy is determined by three
factors:

A The location is usually measured by latitude, longitude and
altitude.

AThe time.
A The weather.

Aside from knowing that solar energy is a free energy, you
have to realize that it also has advantages and
disadvantages.
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The advantages are:

A Solar energy is almost limitless; it will be available for as
long as there are still humans in t he earth.

Alt is abundant. You will not worry about running out of it.

A It could provide more power than all known fossil fuel
reserves.

A Solar energy is available during the day when electricity
usage is really important.

A It is the most inexhaustible , renewable source of energy
known to man.

A Solar energy can be absorbed, reflected, transmitted, and
insulated.

A'It can be collected, converted to electricity and stored in
batteries.

The disadvantages are:

Altis not suitable in cloudy areas.
Altis not available at night time.
Alt may require large land areas.

Considering geography, season is an important determinant
of sol ar energy | evels because
weather vary greatly from summer to winter.
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hen solar cells first came on the scene in the

1950s, they were simple. Now, there are a wide

variety of cells and more are coming as technology
improves.

Solar cells are the basic component of any active system
used to convert sunlight into a form of energy. Traditionally,
solar cells were used as the key part of panel systems that
generated electricity or heat for homes. These days, the
technology is used in a wide variety of applications, which
means the style of solar cells vary per application.

A traditional solar cell consisted of some very basic
components. The cell was typically a flat square made up of
a glass or plastic panel attached over a crystallized silicon
substrate. The silicon was embedded with metal wires and
worked by having the sunlight strike the upper surface,
which by the photoelectric effect emitted electrons. The
electrons produced an electrical current that was collected
by the conductors on either side of the unit. The electricity
was in the form of direct curre  nt, which had to be converted
to AC with an inverter. The electricity was either stored in
batteries or fed into the grid of the local utility company,
called net metering.

The problem with the first solar cells involved efficiency.
Initial cells converted sunlight at a rate of one to six percent.
More energy was lost in the conversion from direct current to
AC. It worked, but was so inefficient that huge surface areas
of solar cells were required to make significant energy.
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As technology improved, the co mponents of solar cells
became more efficient. A silicon base was still used, but
modified to convert more of the spectrum of sunlight. As
efficiency rose, the cost of using solar cells dropped because
less where needed. Still, efficiency was relatively lo w, making
the systems cheaper but not really cost effective compared to
buying power from a utility.

These days, referring to solar cells is somewhat misleading.
Much of the new technology is abandoning the traditional
concept of cells. Instead, companie s are thinking out of the
box and coming up with entirely new platforms. Options
include nanotechnology whereby quantum dots are
developed to convert the sunlight to energy. When fully
developed, the dots will be part of the paint you use on your
house. Te chnically, you can call the dots cells, but they are
not in the traditional understanding of the term. Other
options include the use of germanium as an alternative to
silicon, but this hasnodt been rel
solar cell technology is als o0 popular, but involves the basic
pieces of a traditional system.

Solar cells used to be fairly uniform with silicon, glass cells

being the standard. The future of these solar cells is
dubious, however, as companies seek out dramatic leaps in
solar technol ogy.
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olar power technologies, the harnessing of the
renewable energy of the sun for our electrical power,
include the wuse of either photovoltaics or
i mpl ementation of passive sol ar
each.

Photo voltaics (PV) for solar power are solar cells whose
purpose is to convert the light from the sun directly into
electricity. These photovoltaic cells are made of materials
that have semiconductive properties. In their simplest forms
these solar power cells energize calculators and watches. The
more complex photovoltaics can provide the lighting for
entire homes and provide solar power to the local electric
grid for a large portion of the local community.

Photovoltaics work any time that the sun shines, altho ugh
you'll get more solar power when it is a bright sunny day and

when the rays of the sun are shining perpendicular to the

solar power panels. Unlike a solar power system that is used

to heat water, the technology of photovoltaics use the rays of

the sun to make the electricity. What it does instead is
produce electricity from the electrons that are liberated by

the sunlightds interaction with
materials.

|l tds not necessary for you to be
for you to im plement this solar power and take advantage of

all its benefits. Investing in PV gives you the chance to

produce your own power noiselessly, pollution -free and
without any moving parts to worry about. Solar power is a

renewable energy resource that is enti  rely clean.
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Solar power will also help the United States or whichever
country you are in reduce its dependence on foreign
countries for its energy supplies. Many manufacturers of
solar power panels and other products might be right in your
home town, or at least a nearby community. You can
generally support local firms for the batteries, glass and
other parts that make up your photovoltaic solar power

supply.

The second source of solar power, passive solar power, can
heat your home and light it as well. Res idences and
commercial buildings that have implemented this passive
solar power use simple methods such as windows that face
south and building materials that absorb the heat of the sun

and then release it slowly. Passive solar power is not about
mechanica | implementations.

With these simple passive processes and implementations
residences can realize a reduction of up to half of their home
heating bill. Natural ventilation to cool that home is also part
of passive solar power as well.

The basic and most im portant premise of new home solar
power implementation is that the longest wall of your newly
constructed home should be built to face true south within

15 degrees. This will provide the most gain in winter solar
heating power and the best advantage for su mmer solar
power cooling.
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esearch is shedding new light on an unexpected
source of energy for heating homes and generating
electricity -the sun.

The sun -directly or indirectly  -is the primary source for most
forms of energy found on Earth. Solar energy is clean,
abundant and renewable.

Though we think of solar power as a new discovery, ancient
civilizations found innovative ways to use solar energy.
Among them, the Greeks, Romans and Chinese all developed
ways to use solar warmth for their homes, including using
southern exposures to maximize solar heating and making
use of solar lighting.

Now, thanks to innovative technologies, it's possible to
capture this energy, concentrate it, store it and convert it
into electricity.

Sunlight is converted into electricity using solar cells. Solar
cells are also called photovoltaic cells, or "PV cells" for short.
PV cells were first developed in the 1950s for use in
American space satellites. Today, they are used for power
needs ranging from telecommunications to rural
electrification. PV cells can be found on items we use dalily,
such as calculators, flashlights, radios, landscape lighting
and children's toys.

Portable PV units are also available for emergency and
disaster u se, such as keeping cell phones and small
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appliances charged when the user is away from the grid or
during blackouts.

Consumers can harness the power of the sun for themselves
more easily than ever. Solar panels you see on buildings and
homes have been ava ilable on the market for decades. New
systems -which incorporate solar into roofing shingles -are
now aesthetically pleasing, efficient and durable.

Sunlight isn't only used to generate electricity. It is also used

to heat water, which can be used to warm ho mes and
businesses. Solar -powered radiant heating systems run
some industrial processes and drive turbines to generate
electricity. Many solar thermal technologies have been used

in homes for decades and can last more than 20 years.

Experts believe that so lar energy technologies can benefit
this nation in many ways. They have the potential to help
diversify this country’'s energy supply, reduce the
dependence on imported fuels, improve air quality, offset
greenhouse gas emissions and stimulate the economy by
helping to create jobs in the manufacturing and installation

of solar energy systems.

olar energy is very clean and an alternative to
conventional heating and electrical systems.

When considering the  choice of using solar energy to
produce power you should understand how it works. You
can imagine that it works much the same way that leaving
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your garden hose laying in the sun all day on a hot sunny
day. When you go to use it the first thing that comes out is
hot water having been heated by the sun all day.

This is a simplified version of one way to utilize solar energy.
There is usually a water container that collects the sun's

rays in the form of heat. After this is heated to a pre -
determined temperatu re it is then properly utilized
elsewhere.

Some common applications of this have been to heat water

in swimming pools and ponds with water moved into large
containers that are basked in the sun all day. The
mechanism will then move the water back into the pool or
pond once the water reaches a pre -set temperature which in
turn helps heat the rest of the water.

Another way is considering using solar energy to produce
power by gathering solar power through photovoltaic cells
that in turn convert energy obtaine d from the sun DIRECTLY
into electricity. This electricity produced is in Direct Current

or (DC) format. This (DC) can then be stored directly into
storage batteries. After this (DC) is converted to Alternating
Current (AC) it can be used to operate lights and any other
common appliance.

Silicon from just one ton of sand used in photovoltaic cells
could produce as much electricity as burning five hundred
thousand tons of coal.

There are areas that have more average days of sunshine,
where using solar energy to produce power can be a good
source. When you couple this with the fact that you are
dealing with a power source which is clean, cheap and
renewable it just makes sense. However, understanding how
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it works, you can see how using solar energy to produce
power may not be a good solution in areas of the country
with many days of overcast skies and insufficient sunlight.

promising renewable energy techno logy that breaks
down pre -existing concerns and hesitation about
solar energy is called Building Integrated Photovoltaic
(BIPV). These systems actually build solar cells into the
construction of a building. They look as natural as what
would have been a conventional roof, window, awning, and
even concrete. They are often
which is also a relatively new and exciting technology.

BIPV systems can provide savings in electricity costs for
years to come. In some areas solar energy can almost
completely replace conventional electric sources, but in
almost every area the electricity provided can at least provide
enough benefit to make conversion to photovoltaic
worthwhile. In fact, the cost of the technology is coming
down so fastt hat even a minimally effective BIPV system can
bring financial reward.

m

Bl PV systems can bgrmade toad betca

the local electric utility. That way, not only does the

homeowner get ofreed electricity

also can automatically sell it back to the utility. Not only
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might you receive no electric bills, you might actually receive

a check back from the electric company some months! The

on grid system also guarantees a back  -up source of power as
necessary.

BIPV systems can be designed to blend in and look like
conventional building materials and designs, such as:

- The facade of a building, such as traditional view or
decorated glass. This is an emerging technology that has not
been perfected, but can still have a significant impact.

- Photovoltaics can be incorporated into external structures
such as awnings. In this case they are obviously most
effective in areas or sides of the building that get the most
sun.

- The most common use of building integrated photov oltaics
are in roofing systems, where solar shingles or panels are
substituted for traditional roofing. Again, these solar cells

can often be made of flexible thin film.

- Skylights made of solar cells can be a very effective form of
BIPV, particularly if  the face a direction where the sun is
strong.

BIPV has become so advanced that you have likely driven by

a structure that uses it and you probably had no idea. In
fact, the technology encourages the use of more windows,
skylights, and built -ins like stain ed glass. Building and
houses with BIPV, far from being less attractive, may
actually be the most attractive on the block.

As exciting as the above technologies are, there has even
been research into building photovoltaic solar cells into
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concrete and oth er building materials. Soon this technology
may be widespread and conventional, but for now you can
get a head start while saving electricity, reducing your
carbon footprint, and serving as a model for others.

ne of the consistent problems with solar platforms

has been the inefficient conversion of sunlight to

electricity. New technology and strategies are dealing
with this issue.

Concentrate, Concentrate

Traditional power generating plants work by using a fuel,
often fossil, to heat a liquid until it expands or turns into a
gas. The pressure or gas than rotates a turbine, which
cranks up a generator and produces the massive amounts of
electricity we all take for granted. This is a time tested
method and is used in co al, nuclear, hydropower and most
major power sources. The concept is now being transferred
to solar platforms in an effort to get more bang for the buck
out of these clean energy platforms.

The problem with solar is sunlight is converted to energy at a
rate of 10 to 15 percent efficiency, a truly uninspiring
number. Put in sports terms, the best batter in baseball
would have a batting average of 150, a quarterback would
complete 1.5 of his attempted throws and Michael Jordan
would have missed 9 out of every 10 dunks. The numbers
simply arendt pretty.
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The problem with solar power is the base construct of solar
cells. Various forms of silicon are used to convert sunlight
into energy. The material is simply inefficient and

improvements are slow and incremental. The situation is
similar to trying to turn a moped into a high performance
racing bike. You dondt have much
limitations of silicon, solar producers are trying new

strategies.

One of the major new strategies is to use the sunas a d irect

heating component to produce power. Instead of trying to

directly convert the sunlight with silicon wafers, producers

are trying to use reflective panels to focus it onto a specific

spot. This spot then contains a pipe or pool of liquid. The

concentr ated focus of the sun heats the liquid up and the

traditional turbine to generator to electricity strategy is
undertaken. | f youdve ever sat in
day without air conditioning, you

Generating energy from the sun on a large scale has always
been a bit of a head scratcher. Early returns on the
concentrated energy strategy, however, have been extremely
positive. Major fields are being used in Germany and the
future appearsébright.

Professor Cleanfields 43

©_SOR° _EheTe P —

________________



olar panels hold a wealth of benefits, both for

individuals and for the world at large. Economically,

solar panels promise to lower the cost of electrical
power. Environmentally, solar panels can give us cleaner
power, sustainable power that will not require further
damage to the environment. Solar power can reach remote
areas. It can carry education, or urgently needed medical
information.

The effects of clouds on a solar panel, though, might
diminish those and other promising benefits.

The effects of clouds on a solar panel might make it far less
efficient in certain parts of the world and at certain seasons.

For that reason, people who are considering solar panels for
their homes are often heard to ask: will clouds affect my
solar panels?

Will Clouds Affect My Solar Panels?

Clouds do affect solar panels. The amount of power your
solar panels can produce is directly dependent on the level of
light they receive.

In full, bright sunlight, solar panels receive maximum levels
of light. During thos e "peak" sunlight hours, your solar
panels will produce power at their maximum capacity.

PR P8 Sosds
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When clouds cover the sun, light levels are reduced. This
does not shut down power production, however. If there is
enough light to cast a shadow, in spite of the clou ds, your
solar panels should operate at about half of their full
capacity. Thicker cloud cover will reduce operations further.
Eventually, with heavy cloud cover, solar panels will produce

very little useful power.

The Good News!

The effects of clouds on a solar panel can be surprising good,
however. Incredibly, your solar panels will put out their
ultimate amount of peak power during cloudy weather!

As the sun moves into a hole between the clouds, your solar
panels will see something wonderful. They will s ee full direct
sunlight "plus" reflected light from the clouds! They will
drink in more energy than they could on a cloudless day!

The effects of clouds on a solar panel could then produce
peaks at or above 50 percent more than its direct -sun
output!

________________

f you have already ruled out home solar panel as an

alternative means of power because of its expensive

price, better think again. Indeed, solar panels nowadays,
especially those that can be used to provi de enough power
for most of your appliances, are exorbitantly priced. The
price of a system can run from $20,000 up to $50,000
depending on your energy needs. This is why many
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regrettably have to give up plans of setting up home solar
panels on their rooft ops.

There are other means of acquiring solar gadgets without
having to spend so much. First of all, there are many second

hand or used solar panels that anyone can buy from solar

dealers & these are priced much less than the brand new
ones but are stilli n good running condition.

Is it okay to buy second -hand or used home solar panel for
your home instead of buying a brand new one? Of course,
especially if the used solar panel that you bought is still of

good running condition. However, pass up on solar it ems
that have major defects or damage on them.

You might also decide on passing up on the old model type of
solar panels on sale. Better think again. The older, very first
home solar panels are the ones that are durable and really
functioning well. They si  mply are such great buys especially
if used properly and well taken care of by the previous
owner.

As for the lifespan of a used solar panel, it can really be hard

to tell. Some take years and years before bogging down and

needing some repair or a replacem ent on a spare part or two.

Most of the time, the gadget is installed on the appropriate

|l ocation or top of your roof and
needs minimal maintenance.

The main thing to do when buying used home solar panels is

to avoid those th at have damage on them, such as cracks
and broken glass, moisture on the glass and damaged lines
and connections. Unless you have extra cash to repair these
defects, then it is best to steer away from these used solar
products.
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If purchasing your own full system is outside your budget
indeed there is a more affordable way to take advantage of
solar for your electrical needs.

A product is now available where you can actually rent the
whole solar panel system for no more than you pay the
electric company fo r energy. A company called Citizenre
(http://citizenreusa.weebly.com/about -us.html ) has come
up with an innovative way to make solar an affordable
lifestyle choice. Citizenre program packages solar power for
you in a simple and smart way. Plainly put, the Citizenre
Corporation pays for, installs, owns and operates the solar
installati on. You donot have to v
equipment or any of the other concerns that come with
making a n investment into solar power.

All you have to do is pay a flat monthly rent. You generate

your own, renewable energy from the solar panels you rent

and this power offsets the power you were buying from your
utility. Your savings can cover the monthly rent and even
put money back in your pocket. And since your rent is
locked in for up to 25 years, you can save significantly over

time as electricity prices continue to rise.

These are some of the benefits the customers receive:

-No upfront investment, no need to become a financial expert
to justify your investment.

-No waiting for rebates.

-No headaches with the city and the utility; let us handle
the engineering, procurement, and construction.
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http://citizenreusa.weebly.com/about-us.html

-Wi t h our flat mont hly rent ar
Guar ant e ead geypeavate your own, renewable electricity

and pay for the rent with your savings. Since your

Agreement will show the amount of energy your system can

generate, it is simple to calculate your savings.

-Hassle-f r ee operating and maidmyteen anc
experts.

-Actual hedge against future utility price increases: you can

ol ock indé your rates for t he el e
solar system at your home for a period of up to twenty -five
years, far longer than the guaranteed rates offered by other

electricity providers.

Indeed, a solar panel, whether brand new, second hand or
rented, is definitely a wise choice as it helps you in
minimizing your electric bills, helps the worlds growing
energy needs and is especially an environmentally healthy
and helpful choice.

The history of solar panels can be dated back to 1839 as this

was the period when French physicist Antoine -Cesar
Becquerel made the astonishing discovery of the photovoltaic
effect. This surprising discovery took place during an
experiment that involved an electrolytic cell made from two
metal electrodes and was placed within an electrolyte
solution. Antoine -Cesar Becquerel discovered during the
experiment that when the electrolytic cells were exposed to
light, it produced a certain amount of electricity. The more
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the light, the more the production of electricity and that is
how solar panels actually came into the picture.

Almost 50 years later in 1883, the first solar cell was
developed by Charles Fritts and it was formed using
selenium coating sheets with a micro -thin layer of gold.
Between the period of 1883 and 1941 there were several
scientists as well as inventors who with the help of
companies started experimenting with solar en ergy. It was
during this period that Clarence Kemp, an inventor from
Baltimore patented the first ever commercial water heater
that was being powered by solar energy. Apart from this, the
great scientist Albert Einstein also published a thesis on
photoelec tric effect and within a short period of time received
the coveted Nobel Prize for his thesis and valuable research.

Around 1941, an American inventor named Russell Ohl who
was working for Bell Laboratories patented the first ever
silicon solar cell. This new invention was spearheaded by
Bell Laboratories and they went on to produce the first ever
crystalline silicon solar panel in the year 1954. This was the
most effective solar cell in that era as it achieved a 4 percent
return on overall energy conversio n. In the next few years
several scientists from all over the world continued their
research, study and experimentation to improve upon the
original solar cells and started producing solar cells that
gave 6% efficiency on overall energy conversion.

The fir st ever large scale deployment and use of solar energy
ever recorded was in space satellites. USA was the first
country to enable production of solar cells that gave 20%
efficiency and this was in the year 1980. By 2000, USA had
produced several solar cell s that were producing 24%
efficiency. Last year, two large companies, Emcore
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Photovoltaics and Spectrolab rose to dominate the world of
solar cell production by producing cells that gave 28%
efficiency.

Working of Solar Panels

The solar panel basically con sists of pure silicon. Silicon is
first stripped of all its impurities and hence provides the
most ideal neutral platform for enhancing the transmission

of electrons. In its natural state, Silicon can carry at the max

four electrons although it has the abi lity to carry eight. So
mathematically speaking it has enough room for 4 more
electrons.

When a silicon atom is made to come into contact with a
second silicon atom then each of them receive each other's
extra four electrons. So the 8 electrons satisfy a s ingle silicon
atoms' needs and this results in the creation of a strong
bond but the fact is that there are no negative or positive
charges. To produce a large piece of pure silicon, the silicon
atoms have to go through the process of combination for
years. Once the pure silicon is ready, it is applied on to the
plates of solar panels. When silicon is combined with other
elements then it produces a positive or negative charge. This

is called odopingb6o, and cdadyped orst s
receiver (p -typ e) elements.

Solar panels are being looked as the provider of tomorrow as
the other forms of creating electricity are changing by the

day. There are several online sources and websites who are
selling solar panels with a power range that varies from 10

Watt/hours to 280 Watt/hours.
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t is undeniable that energy prices are going through the

roof. Just take a look at your utility bill. The good news

is using solar power can save your bank account,
par ticularly with new incentives.

Personal Tax Credit and Deductions

If anything is more aggravating than exploding energy costs,
itds your tax bill. New and estab
let you attack both by going solar. The first method is by
simply sav ing money on taxes. If you install a solar energy
system on your home, the federal government is going to give
you a tax credit of up to $2,000. Tax credits reduce your tax
liability dollar for dollar unlike deductions which are
subtracted from your gross  income. A majority of states now
also offer tax credits you can use when paying state taxes.
Each state handles the matter differently, but you can expect

to get a credit for a percentage of your installation cost or a
fixed figure.

Net Metering

Net meteri ng is a concept that has resulted in exploding
sales in the solar energy industry. Net metering refers to
state laws that require utilities to purchase power generated

from your residential solar system at the same price the
utilities would otherwise charg e you for electricity. In effect,
net metering lets you use the utility company as a battery.

While you are at work during the day, your solar system
sends energy to the utility and your power meter actually

runs backwards. When you come home at night and use
power, the power meter runs forward. All and all, net
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metering will either slash or completely eliminate your utility

bill. With solar panel systems having a life of 40 years, think

how much money youdll save! Whil e
net meteri ng laws, not all do. Make sure to check if yours

does.

Property Tax Incentives

Property taxes. How we all hate paying property taxes. Well,
many states now provide exemptions, exclusions or credits
for homes with solar power. Each state handles this issue
differently, so look into the potential savings in yours.

Rebate Programs

To promote solar energy, rebate programs are offered to
homeowners by states and utilities. Again, the
characteristics of such programs vary wildly, but typically
come in the form of rebates ranging from a couple hundred
bucks to $4,000 or more.

With your utility bills going through the roof, it is time to
consider steps you can take to save money. The economic
benefits of going solar have never been better, which makes
now the time t o convert.

ith rising energy costs and massive stress on our

electrical grids, solar is rising in popularity. Not

everyone realizes you can heat your home without
buying big panel systems.
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Heating Your = Home With Solar, But Without Panels o)
Gain

You can use solar energy to heat your home through a
concept known as gain. While you may associate panel
systems with any mention of solar power, they are not a
component of this approach. Of course, this makes the
installation a heck of a lot cheaper than going with
traditional panel systems.

Solar gain is a concept that has been with us for much of the

hi story of mankind. Earlier civil
electricity. To keep structures warmed, they | earned to use

the heat produced by sunlight. It is fairly humorous when
archaeologists marvel at the fact ancient structures are

always oriented to the sun. If they knew anything about

solar gain, they would realize the structures were being used

to produc e thermal heating through masonry, openings and

so on. Regardless, these early civilizations were the first to

develop and implement solar gain heating.

The simplest way to explain solar gain is with a practical
example. Assume it is summer time and your ¢ ar is parked
in the driveway with the windows rolled up. What happens
when you open the door to get in? A massive blast of heat
comes out. If you have black seats like | do, you also hop
around like a fool when you sit down on the black surface.
Your car i s hot because it has acted as a platform for solar
gain. The sun came in the windows, heated up surfaces in

the car and raised the temperature. Since most vehicles are
poorly ventilated, the heat reached unbearable levels
because it coul dn @&rouge Shitsassaar gani c k |
in a nutshell, a methodology that can be applied to your
home.
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With solar gain heating, the idea is to maximize sun
penetration into the home, convert the sunlight into heat,

and circulate it through the home. To accomplish this , one
typically puts windows on the south side of the home to
capture as much sunlight as possible. Thermal storage
materials, such as masonry, are placed below the windows to
capture and store heat for after the sun goes down. The heat

from the sun is cir culated throughout the house throughout

the day and evening until the stored amount is exhausted.

Yes, it works in winter.

Solar gain is an ancient and highly effective method for
heating your home. If it sounds interesting to you, visit a
solar site to fi nd out the specifics.

Youdve decided to pursue a sol ar
arendt so keen on the idea of put
worries, you just need to understand the concept of ga in.

| Gotta Gain Some Heat

Il 61 | cut t dogain refers t@howa Yo generate heat for
your home without solar panels. You can think of it as
gaining heat by manipulating the power of the sun. There

are three categories of gain: direct gain, indirect gain and
isolated gain. So much for the mumbo jumbo, what are we
really talking about here?

Direct gain refers to improving your house in a manner that
all ows the sun toé [drum roll ] édi
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form of heat to your home. For instance, if you install large
windows in the south facing side of your home and put down

heat storing flooring such as masonry, you are pursuing

direct gain. The sun will directly heat the home through the

windows during the day and will also heat up the flooring. As

the sun goes down, the flooring will continue to radiate heat.

The advantage of direct gain is it is fairly easy to implement.

The disadvantage is it only works during the day and for a

few hours afterwards i f youdve pu
materia |.

Indirect gain is a bit more complicated. It refers to the idea of
using a structure between the exterior and interior of the
house to store heat produced by exposure to sunlight. The
basic idea is to get more heat production for a longer period

of time. Indirect gain is typically accomplished by building a
thermal wall out of masonry, known as a Trombe Wall, as
the south facing wall of your home or a part of it. The wall is
built out of a material that absorbs heat such as concrete or
brick and then has  glass placed over it. Put another way, the
south wall is a window with a brick wall behind it. The wall
materials suck up the power of the sun and store heat. This
heat is then radiated when you need it by opening vents in
the wall. The advantage of indire ct gain is you get longer,
more controlled heating. The disadvantage is you have the
worl dds weirdest | ooking window ¢
home.

Isolated gain is a simple concept. Have you ever used a
greenhouse to grow fl ower s ething?t om
Isolated gain works just like a greenhouse, except you are

providing heat to yourself instead of plants. Essentially, you

build a self -contained glass structure on the south side of

your home which is also well insulated. The structure heats
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up in the sun during the day to very high temperatures.
When you need heat, you just turn on a fan, which moves it
into the house through venting yo

The beauty of any of these systems is they are fairly simple
concepts to understand. If solar pane |l s dondt appea
just go for some gain.

iven energy concerns these days, most homes are

now designed to take advantage of passive solar

heating concepts. Solar thermal is a big part of this
process.

How Ther mal Mass Works In Your Home

Getting a little free heating can go a long way on your utility

bill, particularly over the life of a structure. Passive solar
heating is the methodology used to achieve this goal. It is a
process wherein a home is built or upgr aded in such a way
as to catch and contain as much of the sunlight in the form

of heat as possible. To effectively use solar for heating,
thermal mass is a subject you need to understand.

Thermal mass simply refers to any material that absorbs and
stores h eat. In this case, we are obviously talking about
material that stores the heat inherent in sunlight and
disperses it at a later time once the sunlight is no longer
hitting it. You may not realize it, but your home already has
thermal mass producing heat. Any material exposed to the

TP -geToesT SRR T
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sun, furniture, floors and such, acts as thermal mass.
Unfortunately, it is usually on a pretty small scale.

Often called intentional thermal mass, a passive solar home

will have strategically placed materials that are very effi cient
at absorbing and radiating heat. While this may sound
complex, it really is not. The materials include items such as
bricks, tile and masonry. Adobe and clay materials also
function well in certain situations.

In a passive solar home, you need the th ermal mass in the
interior of the home. Strategically placing tile and brick in

areas below windows that receive significant sun during the

day will often do the trick. Depending on your heating needs,

the amount of thermal mass you use will vary. In colde r
climates, it should be used in bulk while homes in Arizona

need only nominal amounts.

One common misunderstanding regarding thermal materials
refers to their color. Logically, it would seem to make sense

that the materials need to be dark since dark colo rs absorb
more heat. This is not particularly true in passive solar. It is

the material, not the color that makes the difference. Bricks

can be just about any light color, but not white. This may
sound insignificant, but it can be a major benefit if you wa nt
to avoid a dark, gloomy interior in your home.

If you are trying to harness the power of the sun for heating
purposes, you need to get a good grasp of the thermal
products you will use. This should give you a head start.
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So, how do you pick an installer for your system?
Install My System

As with any major part of your home, installation of a solar
platform should be done by a professional. Many of the tax
credit and rebate programs require professiona | installation
and failure to do so can lead to the loss of the benefits. In
short, there are practical and economic reasons to get it
done right.

While a solar platform is necessarily a form of electrical
generati on, you sSshouldnot Ensvesu me
how to install one. In truth, most do not. Instead, you can

visit a site like solarcompanies.com to find businesses in

your state, search on the web or simply pull out the phone

book. In states such as California, installers are plentiful

while othe r locations may require a bit of hunting.

Once youdve | ocated potenti al i n
some questions. Do not pick the lowest price or first one you
find. Use your common sense and ask the same questions
you would to any contractor installing something on your
home.

The first question to ask is whether the installer has, in fact,
installed systems before, how often and for how many years?

You do not want a neophyte handling your installation.
Installation experience is vital because certain el ements of
solar systems are very unique, particularly if you are tying
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into a grid system for a utility company. If you are tying in,
make sure the installer has experience doing such
installations, not just putting up solar panels.

The second question to  ask is whether the installing
company is licensed. Most solar installers will be required to

have an el ectricianos |l i cense.

board to ask about the installer is a wise move. For some
state rebates, you may also have to use an installer that has
a solar contractor specialty license. Again, the state electrical
board should be able to help you out with this.

Cc

Thi s may al l sound a bit conf usi

easiest method for finding installers. When in doubt, contact
the manufacturer of your system. Many manufacturers have
a list of approved installers. If not, they typically can make
recommendations regarding various entities that handle the
job for you.
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25. FUTURE ENERGY CONCEPTS 08 THE FUEL CELL

ith global warming, general pollution and rising

fuel prices, our future energy needs are a hot

topic. Fuel cells may represent a solution, one
coming sooner than later.

A fuel cell is a fairly vague phrase thrown around by those in

the know and those that know relatively little. Regardless of

the particular design, a fuel cell is essentially a cell s imilar to
a battery in which a chemical process occurs to produce
electricity. In this case, however, the fuel is hydrogen. The
basic idea is to combine hydrogen with oxygen in a process
that produces electricity. This electricity is then used as we
would normally use it in our lives.

If you read the paper or watch the news, one would think the
concept of hydrogen fuels in a new one. In fact, it is not. The
first one was created in 1839. The problem, of course, was it

was inefficient and mtdrestrsimce fossit n 0t
fuels were plentiful and our energy needs were tiny
compared to today. |t wasnot unt

interest was shown in the energy platform. As with many
advances, NASA decided to use fuel cells to power the
Gemini and Apollo  space crafts. Unfortunately, the trick has
been translating this limited use to wide spread applications

in daily life.

A common misconception is a fuel cell represents renewable
energy. Very clearly, it does not. It is a device, not an energy
platform. It is like saying a hydroelectric dam is a renewable
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energy. The dam is a machine to harness a renewable energy
resource, but not an energy source in and of itself. The fuel
cell works much the same way. It is a methodology for
harnessing energy from hydroge n. The particular method
can be clean or dirty, to wit, one can use water or coal for
the base material. Obviously, coal is not much help.

Fuel cells can be run, in theory, on any material containing
hydrogen. This means renewable energy sources such as
hy drogen, biogas, and so on. The primary goal is to focus on
water and other renewable sources because of their inherent
clean advantages. When hydrogen is used, for instance, it
produces no tangible pollution or greenhouse gases. The
byproduct, instead, is  simply water.

If there is anything we are good at as a species, it is making
technological breakthroughs. If we can build a hydrogen
nuclear weapon, surely we can build a hydrogen fuel cell.

26. FUEL CELL POWER: THE ENERGY OF THE FUTURE

any scientific a nd engineering thought leaders

consider fuel cell power stacks as the primary

technology in the evolution of electronic or
alternative fuel automobiles within the next decade.

According to Makino, a global provider of advanced
machining technology, technol ogically advanced vertical
machining centers are proven to be the ideal method for
machining and manufacturing molds for the production of
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fuel cell power stack separator plate membranes. These
membranes are the key to producing affordable fuel cell
power stacks.

Certain rigid and thermally stable vertical machining centers
can produce depth accuracy within 2 microns, and a
superior surface finish quality of 0.4 microns in 40 Rockwell
C steel molds, both of which are essential in making such
plastic and rub ber membranes.

These membranes have to be of high quality and
specification to establish the proper electrochemical
conversion process to convert hydrogen and oxygen from the
air into water. The process flow then produces electricity and
heat, especially w hen configured in a fuel cell stack via a
reformer, which controls and regulates the hydrogen for
safety.

Such an electrolyte or proton  -exchange membrane separates
and buffers the negatively charged anodes, repelling
electrons, and the positively charged ¢  athodes, attracting
electrons. The membrane allows the electrons to flow
through it to the cathode side of the fuel cell stack,
generating electricity. Combustible fuels burn in an engine,

this turns an alternator which produces electrical energy.
Standard batteries store this electrical energy as chemical
energy and convert it back again. But a fuel cell stack
provides direct current power and needs no storage. It is on
demand. Think of it as an open cycle battery, with the
reaction components flowing thro  ugh it.

Unlimited supplies of fuel cell stack energy can be created
via the mass production of low -cost membranes, which can
be a growing market for most machine shops equipped with
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technologically advanced verticals. This energy source can
not only be use d as power for automobiles but also as power
for utility companies and home generation units, offering the
world low -cost, safe, quiet, efficient, environmentally friendly
and readily available power solutions.

27. ALTERNATIVE ENERGY FROM THE OCEAN

cean Thermal Energy Conversion (OTEC) was

conceived of by the French engineer Jacques

D'Arsonval in 1881. However, at the time of this
writing the Natural Energy Laboratory of Hawaii is home to
the only operating experimental OTEC plant on the face of
the ear th. OTEC is a potential alternative energy source that
needs to be funded and explored much more than it
presently is. The great hurdle to get over with OTEC
implementation on a wide and practically useful level is cost.
It is difficult to get the costs do wn to a reasonable level
because of the processes presently utilized to drive OTEC.
Ocean thermal energy would be very clean and not add
pollutants into the air. However, as it presently would need
to be set up with our current technologies, OTEC plants
would have the capacity for disrupting and perhaps
damaging the local environment.
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There are three kinds of OTEC.

oClosed Cycle OTEC 6

OTEC plant pumps the warm

us e s -bailing poimt liquid such
as, for example, propane to act as an intermediate fluid. The

sea water into the reaction

chamber and boils the intermediate fluid. This results in the
intermediate fluid's vapor pushing the turbine of the engine,
which thus generates electricity. The vapor is then cooled
down by a heat exchanger that has sea water
coolant from the deep ocean, where it is a few degrees above

freezing.

Open Cycle OTEC &6 i

S

not

t hat

acting as a

di

fferent

except in the Open Cycle there is no intermediate fluid. The
sea water itself is the driver of the turbine engi
OTEC format. Warm sea water found on the surface of the

ocean is turned into a

low
constraint of a vacuum. The low

ne in this

-pressure vapor under the
-pressure vapor is released

in a focused area and it has the power to drive the turbine.
To cool down the vapor and create desalinated water for
human consumption, the deeper ocean's cold waters are
added to the vapor after

electricity.

oHybrid Cycle OTEC 6

There are actually two sub

it has generated sufficient

s really
being. It seeks to describe the way that
maximum usage of the thermal energy of the ocean's waters.
-theories to the theory of Hybrid
Cycling. The first involves using a closed cycling to generate
electricity. This electricity is in turn used to create the
vacuum environment needed for open cycling. The second
component is the integration of two open cyclings such that
twice the amount of desalinated, potable water is created
that with just one open cycle.
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In addition to being used for producing electricity , a closed
cycle OTEC plant can be utilized for treating chemicals.
OTEC plants -- both open cycling and close cycling kinds --
are also able to be utilized for pumping up cold deep sea
water which can then be used for refrigeration and air
conditioning. Fur thermore, during the moderation period
when the sea water is surrounding the plant, the water can

be used for mariculture and aquaculture projects such as

fish farming. There is clearly quite an array of products and
services that we could derive from this alternative energy
source.

PR P8 Sosds

Alternative Energy Know -How 66

> 2 I



COUNTRIES IMCTION

28. ALTERNATIVE ENERGY
DEVELOPMENT IN JAPAN

29. ALTERNATIVE ENERGY IN
IRELAND

30.CHI NAG6S ENERGY PLA
REDUCE ITS DEPENDENCE
UPON COAL

31. SOLAR REVOLUTION IN
BANGLADESH

32. RENEWABL E FUELS FOR
ALTERNATIVE ENERGY -
GERMANY

Professor Cleanfields 67
o e S




[ 28. ALTERNATIVE ENER GY DEVELOPMENT IN JAPAN

aJapan is a densely populated country, and that makes the
Japanese market more difficult compared with other
markets. If we utlize the possibilities of near -shore
installations or even offshore installations in the future, that

will give us the possibility of continued use of wind energy. If

we go offshore, it's more expensive because the construction

of foundations is expensive. But often the wind is stronger
offshore, and that can offset the higher costs. The price A if
you measure it per kilowatt -hour produced i is going lower,
due to the fact that turbines are getting more efficient. So
we're creating increased interest in wind energy. If you
compare it to other renewable energy sources, wind is by far
the most competitive today. If we're able to utilize sites close

to the sea or at sea with good wind machines, then the price

per kilowatt -hour is competitive against other sources of
energy, 6 go t he Sigaarddwho lmappenS todea d
president and CEO of the world's largest wind turbine
maker, Vestas wind systems out of Denmark. Vestas is
heavily involved in investments of capital into helping Japan
expand its wind turbine power generating capacity. It is
seeking to get offshore installations put into place in a nation

that it says is ready for the fruits of investment into
alternative energy research and development.

The Japanese know that they cannot become subservient to

the energy supply dictates of forei gn nations fi World War I
taught them that, as the US decimated their oil supply lines

and crippled their military machine. They need to produce
energy of their own, and they being an isolated island nation

with few natural resources that are conducive to en ergy

Alternative Energy Know -How 68



production as it is defined now are very open to foreign
investment and foreign development as well as the prospect

of technological innovation that can make them
independent. Allowing corporations such as Vestas to get the
nation running on more wind -produced energy is a step in
the right direction for the Japanese people.

The production of energy through what is known as
microhydoelectric power plants has also been catching on in
Japan. Japan has myriad rivers and mountain streams, and

these are idea lly suited places for the putting up of micro
hydroelectric power plants, which are defined by the New
Energy and Industrial Technology Development Organization
as power plants run by water which has a maximum output

of 100 kilowatts or less. By comparison , omi ni hydr oe
power plants can put out up to 1000 kilowatts of electrical
energy.

In Japan, the small -scaled mini - and micro -hydroelectric
power plants have been regarded for a considerable time as
being suitable for creating electricity in mountai nous
regions, but they have through refinement come to be
regarded as excellent for Japanese cities as well. Kawasaki
City Waterworks, Japan Natural Energy Company, and
Tokyo Electric Power Company have all been involved in the
development of small -scale h ydroelectric power plants within
Japanese cities.
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29. ALTERNATIVE ENERGY IN IRELAND

he Irish are currently pursuing energy independence

and the further development of their robust economy

through the implementation of research and
development into altern ative energy sources. At the time of
this writing, nearly 90% of Ireland's energy needs are met
through importation i the highest level of foreign product
dependence in the nation's entire history. This is a very
precarious situation to be in, and the need for developing
alternative energy sources in Ireland is sharply perceived.
Ireland also seeks to conserve and rejuvenate its naturally
beautiful environment and to clean up its atmosphere
through the implementation of alternative energy supplies.
The Europ ean Union has mandated a reduction in sulphuric
and nitric oxide emissions for all member nations. Green
energy is needed to meet these objectives. Hydroelectric
power has been utilized in Ireland in some areas since the
1930s and has been very effective;  however, more of it needs
to be installed. Ireland also needs to harness the wave
power of the Atlantic Ocean, which on its west coast is a
potential energy supply that the nation has in great store.

Ireland actually has the potential to become an energy

exporter, rather than a nation so heavily dependent on

energy importation. This energy potential resides in Ireland's

substantial wind, ocean wave, and biomass -producing
alternative energy potentials. Ireland could become a

supplier of ocean wave -produced electricity and biomass -
fueled energy to continent al Eur o
a killingdé. At the present ti me,
on reaching the point where it can produce 15% of the

nation's electricity through wind farms, which the
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